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Chinese Turkestan, 827 
Stempell, Mitogenetic Rays, 214 
Stephen, Anhydrous Stannous Chloride, 145 
Stephen (A C ), True a Beaked Whale m the Hebrides, 007 
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its Application 115 , A Differential Fbulhoscope, 7 i 
Swift and Son, Ltd Catalogue of Petrological Mic roscopes, 
etc , 868 


T (D W ), Plm\ » Water Mill, 974 

Taher (N A) [Dr M Qureshi aJid], H>drolvsis of Acetone 
in Ultra violet Light, 522 
Tait (Prof P G ), centenary of the birth of, 636 
Tnkadoro and Abe Changes m the FroteinB of Ripening 
Rico Grams 499 

Tftlavrra (F ), Peail Fisheries of Sulu 498 
Talman (Prof C h ), Whv the W« tat her 174 
'Ittmiva (H ), and K Tanaka, Oxidation afid Rtdu< tion in 
Bacteria, 420 

Tanaka (K ), [H Tarmya and] Oxidation and Reduction 
in Bar term, 420 

lining (Dr A Vedel), RaveiiH living Upmde down 866 
lanret (G ) [H Simonnet and], The Cah lfvmg Action and 
the Toxu A< tion in the Animal of Large Dosca of 
Irradiated Ergosterol, 614 
Tanslev (Prof AG), Forestry Research, 707 
fate (F G H ), Alcoholomet ry an Account of the 
British Method of Alcoholic Strength Determination , 
with an Historical Introduction written by the Author 
in Collaboration with George H Gabb, *398 
lawd (L P ) The Electricity set free m Quartz Crystals 
by Bending 470 

Taylor (F ), [L Wright and], Modorn Metal Cleaning, 467 
Taylor (F T ), Modern Bridge Construction, 367 , [M R 
Tillotson and]. Grand Canyon Country, 368 
Ta\ lor (J ), Milk Tests m Lanarkshire Schools, 466 
Taylor (J ), and R Wark, Determination of tlio Velocities 
of Projectiles by tho Method of Light Interception, 200 
Taylor (J E ), Experiments on the Efficiency of an Electric 
Gun, 470 

Taylor (Dr R S ), Earthquake Shocks in Somaliland, 34 
Taylor (T W T ) [and M S Marks], Configuration of the 
Benzdinonoximos, 30 

Taylor (W P ), Outlines for Studies of Mammalian Life 
Histones, 378 

Tchakmaa(A ), [C Levaditi J Banlet, A Vaisman and], 
Gallium its Therapeutic Properties m Syphilis and 
the I x|wrimental Trypanosomiases 994 


Tehon (L R ), and G L Stout, Methods for Fruit Disease 
Survey, 108 

Te Wee he 1 (A.), L M6ser, and C Van Aggelen, Compara 
tive Study of Soil Profiles, 214 
Temple, Bart (Lt Col Sir Bichard), [obituary article], 
412 

Termier (Prof P ), [death], 29 

Terrill (Dr H M ), and Dr C T Ulrey, X ray Technology 
tho Production, Measurement, and Applications of 
X rays, 356 

Ternll [Sf huette and], Determination of Reducing Sugars, 
253 

Terroux (F R ), The Upper Limit of Energy m the Spec 
trum of Radium E, 426 

Teach (P ), The Rise Glaciation in the South eastern Parte 
of England, 78 

Thatte (V N ), and Dr A S Ganesan, Raman Spectra of 
Organic Sulphides, 306 

Theodorsen (T ), A Sensitive Induction Balance for th^ 
Purpose of detecting Unexploded Bombs, 506 
Tlubaud (Dr J ), Lea rayons X throne et applications, 
356 

Thimonmer (Barthilemy), unveiling of a monument to, 
6J0 

Thivolle (L ), [G Font5s and], Tryptophane and Histidine 
are Anabolitoa, 390 

Thomas (A Morris), Properties of Dielectrics in Electric 
Fields 14 

Thomas (B ), awarded tho Founder's medal of the Royal 
Geographical Society and the Burton memorial medal 
of the Royal Asiatic Society 566 
Thomas (Dr H H ) and W Campbell Smith, Xenohths of 
Igneous Origin in the Tr^gastel Ploumanac h Granite, 
Cdtes du Nord, France, 802 

Thomas (J ), Injections of Cancerous Autolysates m the 
Treatment of Cancer, 150 

Thomas (J W T ), The Return of Sensitiveness in Corneal 
Grafts in Rabbits, 802 
Thomas (Dr L H ), Stellar Structure, 441 
Thomas (T Y ), On the Unified Field Theory (1), 506 , (2), 
651 , (4), 995 

Thompson (Dr H ), Scottish Tumcatos, 287 
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plosions of Hydrogen Sulphide Oxygen Mixtures, 
629 

Thompson (J H ), appointed to the Melchett research 
scholarship of the Royal College of Surgeons of Eng 
land, 105 
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Thornton, W Waters, and], Ionic Wind Voltmeter, 
953 

Thompson (W H ), Cornwall a Survey of its Coast, Moors 
and Valleys, with Suggestions for the Preservation of 
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Dana , 1928-1930 Oxygen in the Tropical Pacific, 
489 
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292 

Thomson (Prof G P ), Optical Experiments with Eloctrons, 
798 
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457 

Thorie (Dr F ), Cleveland Meeting of the American 
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Films on Glazed Surfaces, 871 
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Calculation of tho Latent Heat of Fusion of Camphor 
from Vapour Pressure Temperature Data, 972 
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Past and Future in Quantum Mechanics, 721 
Tombaugh (C W ), awarded a Jackson Qwijt modal and 
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Chloride Solutions 470 
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Reparation of Beryllium and Aluminium 470 
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Structure of Plastic Sulphur, 014 
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Tronstad (Dr L ), Optical Investigations on tho Passivity 
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Trumplor (Dr R J ), Absorption of Light in Spa< e, 70 
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Tucker (B W ), Effects of an Epicandan Parasite, 72 
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Turner (Dr F M ), [obituary article], 244 
Tutin (Dr J ), and A C Hardy, Modem Developments in 
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Tutton (Dr A E H ), Determination of the Yard in Wave 
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Tyler (F ) Upper Limits for Stellar Masses, 838 
Tyndall (Prof A M ), [C F Powell and] Capture of 
Electrons from Mercury Atoms by Positive Ions of 
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in Suspensions of kine Particles (1 2), 720 
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Experimental Trypanosomiases, 994 
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Van Name (Dr YV G ) A«< tdians of Porto Rn o and tho 
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\moent and] The Crvptotoxic Properties of tho 
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Venkateswaran (S ), Raman Spectrum of Hydrogen 
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Verdosi a [Pantanelh and] Lipase in Olives, 289 
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Vorwoy (Dr J) A Study of Mangrove ( iabH, 498 , 
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Erhmopora 499 

Viala (P ) and P Marsais, The My eoliths of the Vine m 
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Villard (P ), Reduction of the Oxygen Compounds of 
Phosphorus by Hydrogen, 114, The Titration of 
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do Vilherfl (Sir John), [death], 002 

Vincent (H ) and L Velluz, The Gryptotoxu. Properties 
of the Halogen Substituted Oxybenzoic Acids, 689 
Vincent (J H ), Magnetostriction Oscillators at Radio 
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dtudiants en mddetine, 585 

van dor Vleugcl (t H) [W Lot hte Holtgroven and], Bands 
in the Spectrum of Boron Hydride, 2JG 
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Vow lea (li P ), Phnv s Water Mill, SH9 
\ rklmn (Dr V 8 ), The Vc lot ity of Light 892 
Vulhamy (C L ), A Saxon Sword fiom Walts 833 


Wat liter (A ), [ I H Hildcbiand, E J Salstiom, and], 
Ihermodynamie Properties of bused Salts 239 
Waddell (Col L A ) Lgy ptian Civilization Its Sumerian 
Origin and Real Chronology, ancl Sumerian Origin of 
Egyptian Hieroglyphs 124 Concerning the Review of 
l gvptian Civilization Its Sumerian Ongm 378 
Wald (f’rof b ), [obituary mtitle] 04 the Work of, 400 
Waldron (L R ), Wheat Surplus and Its Cause, 7SJ 
Wallcei (Sir Gilbert) Recent Work by S Mai on the bonus 
of Stratified Clouds, 877 

Walker (Rev Dr ), Some Notable Naturalists of the North 
Fust, 104 

W r allat li (Prof O ), [death], 456 [obituary article], <501 
Wallen (A ), Ihe Climate of Sweden, 610 
Wallet (M D ), Measurement of Actinic Frythema produced 
by UltraViolet Radiation with Special Reference to 
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duced, 801 

Walrnsky (T ), Bearn ‘ Aiihvh * in Short Wave Iransmm 
sions, 180 

Walsh (U ), [H M Mason and] I lie Hardness of hats, 
613 

W'alsh (Dr J W r T ), Problems m Lighting Systems, 180 , 
Ihe indexing of Books and Periodicals 371 
Walton (Prof J ) [Tessie V R W dson and] Structure of 
the Cuticles in the Russian Paper Coal etc , 958 
Walton (S G ) and R G O’Brien, The Use of Bromine as 
a Reagent in the Determination of Alkaloids, 613 
Wandsworth (Lord), a Memonal Plaque of, unveiled 461 
Wang (Prof 0 V ) [death] 171 

W T aiburg (b K ) eluted a research stholar in botany at 
Trinity College, Cambridge 876 
Ward (Dr L ), General Practice (Some beither Expert 
ences) 88 

Ward (F Kmgdon), Plant Hunting on the Edge of the 
World 8 86 

Ward (Dr P W) [Prof K b Piper and], The Fields and 
Methods of Knowlodgo a Textbook in Orientation 
and Logic, 400 

Ward (Prof R Do C ) The Literature of Climatology, 
723 

W ardlaw (C C ), and L P M Ouire, Banana Transport, 
323 

Ware (W M ) Immunisation of Plants, 4 
W ark (R ), [ J Taylor and], Determination of the Velocities 
of Projertiles bv the Method of Light Interception, 
200 

Warren (E ), Interspecific Plant Hybrids and Blackcrossee 
834 

Warren (H V ), An Occurrence of Urunarite at Pierrefitto, 
Hautes Pvrtfndes, France, 221 
Waterhouse (W L ), Australian Rust Studios (3) 258 
Waters (A A ), [R Wilson and] awarded the Tuke Cup of 
the Television Societv, 638 

Waters (W ), [Prof W M lhorntcm,U' G Thompson,and], 
Ionic Wind Volt meter 951 

W f at«on (Prof b R ), Acoustics of Buildings including 


Ac oust ic b of Audi ton urns and Sound Proofing of Booms 
Second edition, 812 

Watson (Prof HE), Atomic Weight of Krypton, 631 , 
G Gundu Rao, and K L Kamaewamy, The Dielectric 
Coefficients of Gases, 1, 957 

Watson (Sir Malcolm), the Value of Quinine in the Treat 
mont of Malaria, 173 

Watson (W W r ), and A E Parker, Isotopes of Beryllium, 
383 

Wavre (R ), A Measure of the Deformation of a Fluid, 803 
Equilibrium Figures and the Planet Jupiter, 43 , The 
Axes Connected with a Fluid and Criteria of Stability, 
690 

Webb (H W ), [VV R Schooller and], The Separation of 
Tin from Tantalum and Niobium, 837 
Webb (W M ), Whipsnade Zoological Park, 835 
Weekes (H C ), Placentation in Reptiles (2), 43 
Wegener (Dr A ), [death], 790, [obituary article! 8bl 
Wcigl5 (J ), The Work of Romoving Electrons, 690 
Weir (J ), The British and Belgian Carboniferous Bellero 
phontidje, 186 

Weiss (Prof A P ), [death], 675 

Weiss (Prof F E ), elected president of the Lrnnoan Society 
of London, 868 

Weiss (J ), |L llackspill and], The Hypophosphites of 
Caesium and of KuDidium, 542 
W r elch (M B ), Moisture in Timber , Intercellular Canals 
m tho Wood of Some Species of Fhndsrsw, 650 
Wells (G P ), [H G Wells, Piof J Huxley, and], Tho 
Science of Life 477 

Wells (H G ), Prof J Huxley, and G P Wells, The Scieni e 
of Life 477 

Wenger (P ), [C Cimorman and], A Micro chemical Method 
for the Estimation of Glucose in Solutions and in Urine, 
839 

Workman (Prof C H ), J Prof E 1 bulmor and], assisted 
by A Wicben and C H Workman, Ail Index to tho 
Chemical Action of Mu ro organisms on the Non Nitro 
genous Oigamc Compounds, 8S8 
W r crnor (Dr A Ik e), conferment upon of the title of emen 
tus professor, 41 

West (G ) H G Wells a Sketch for a Portrait, 549 
W PHt (W ), [S E Ashley' and] The Photo Reaction of 
Hydrogen and Iodine Monochlorido, 308 
Westcrmarck (Prof E ), with tho assistance of Shereef Abd 
es Satam cl Baquftll, Wit and Wisdom in Monaco a 
Study of Native Proverbs, 516 
W'eston (WAR Dillon), Virulent y of Txlletia cartes on 
Wheat V arictics 483 

Wetmoie (A ) and H H Swales Birds of Hispaniola, 988 
Wetzel (R ), A Now Species of Omithobilharzia, 643 
Whoelei [Gurinault and] Distortion of Flame Surfaces m 
EIlm trie Fields, 383 

Wheeler (M A ), [D Hanson and], The Deformation of 
Metals under Prolonged Loading (1), 541 
Wheeler (Prof W M ), Chinese Ants, 71 
W r hiddmgton (Prof R ), and T b Roberts, An Accurate 
Experimental Determination of Excitation Energy by 
Llectron Impact in Helium, 838 
Whipple (Dr F J W ), A Strange Arc of Light, 901 , Deep 
Fo< us Earthquakes, 782 , Mirage at Cape Wrath on 
Det 5, 1922, 59, The Secular Changes of Rock Tom 
perature on the Calton Hill, 578 
W'hit by [Vernon and], Corrosion of Copper, 761 
W r hite (Dr D ), awardod tho Penrose medal of the Society 
of Economic Goologists, 176 

White (E L C ) A Methtxi of Continuous Observation of 
tho Equivalent Height of the Kennelly Heaviside 
Layer, 914 

Whitehead (H ), [E Poreival and], Biology of the River 
Wharfe, 213 

W r hitehouse (A G R ), Sweating and Sweat, 802 
Whitehouse (Dr R H ), and Dr A J Grove, The Dissec 
tion of the Frog 517 

Whitelaw (N G ) and Pi of A F Stevenson, Intensity of 
Forbidden Transitions in the Alkalis, 817 
Whittaker (J M ), appointed a University lecturer in raathe 
matics m Cambridge Umversity, 955 
Whytlaw Gray (Prof R ), H S Patterson, and W Cawood, 
The Atomic Weight of Xenon, 970 
W r ibberlev (Prof T ), [death], 65 
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Wieland(Prof H ), Biological Oxidation (Pedler Lecture), 
429 

Wieman (Prof H L ), An Introduction to Vertebrate Em 
bryology, 304 

Wierl (ft ), Diffraction of Elfn trona in Polyatomic Vapours, 

Wiesner (Dr U P ), [P 0 Marshall and], Extraction of 
Insulin, 030 

Wiggles worth (A ), Hard Fibre Production within the Lin 
pire, 870 

Wigglesworth (Dr V D ), Effect of Desiccation on the Bod 
bug {Cxmex lectularxu*), 307, Respiration m Insects, 
750, [E K Sikes and], Hatching of Insects, *>36 
Willgerodt (Prof C ), [obituary], 528 
Williams (C B ), The Migration of Butterflies, 807 
Williams [Bond and] Solubilities in Hydrogen fluoride, 
465 

Williams (S ), The Vegetative Organs of StlagineUa grandis 
Moore, 914 

Williams (W 10 ) Substandard Wave length Determina 
turns with Reflection Lchelons, 816 [Prof O W 
Richardson and], fine Structure in the Hydrogen 
Band Lines, 481 

Willis (Miss M S ) reappointed University demonstrator 
of geography m Cambridge University 41 
Wills (Dr L J ), 1 he Physiographical Evolution of Britain, 
298 

Wills (W M ), gift to Bristol University 172 
Whlson (Lt Col Sir Arnold T) loyalties Mesopotamia 
10J4—1917 a Personal and Historical Record 35 J 
Wilson (Dr E D ) [Dr V K Zworv km and], Photocells 
and their Application 775 

WilHon (cfHHic A R ), and Prof J Walton Structure 
of the Cuticles in the Russian Papier < oal, etc 
958 

WiIhou (Canon T M ), [death] 010 his woik on 
Science Touching m Schools ft Jh [obituary article |, 
824 

Wilson (R ), and A \ Waters awarded the TuUe Cup of 
the Television Society, 638 

W'llson Barker (So David), Plankton ( luingcs on the Coast 
of f (iiAdnr 975 

Wiltshire (b P ), Correlation of Weathti ( onditions with 
Outbreaks of Potato Blight 689 
Wimpenny (R S ), Report on the fisheries of 1 gvpt for 
the Year 1928, 50 \ 

de Winton (Miss D ) and Prof J B b Haldane, Crossing 
ovt r in I < traploul Primula tunerun# h(>8 
W megarden (H M ) [H Borsook and] on the free l m rgy 
of Glucose and of Jripalraitin 7S on the Spec ifli 
Dynainu Ac tion of Protein, 995 
Winogradsky (S ) Ihe Micro organisms of Nitrification 
958 

Wwhart (Dr T ), appointed Umvtrsifry reader m statistics 
in Cambridge University 124 
Wislocki (Dr U B ) Placentation of the Con\ 107 
W ittgenstem (L ) t lotted a fellow of fronty College Cam 
bridge, 41 

W 7 ittig (Dr G) Stereoi hemie 475 

WoIfke(Prof M ) and Dr I Mazur, Change of the 1 It c ti ic 
Polarisation of Ethyl f ther with JLmperature 236 
Two Modification** of Liquid Carbon Disulphide, 926 
r lhe Modification** of Liquid Nitrobenzene 741 
Wollaston (F O ), and K W Miller, The Nature of Tune 
163 

Woo (Prof A H) Siattenng of X Rajs by Mercury 
Vapour, 566 

Wood (Dr A ) Sound Waves and their Uses 358 
Wood (Dr A B) A Textbook of Sound being an 
account of the Physics of Vibrations with appeal 
reference to recent Theoretical and Technical De 
velopments, 368 

Wood (Prof R W ), conferment upon, of an honorary doc 
torate bv the University of Berlin 790 
Wood (W A ), Anomalous X Ray Diffraction Intensities, 
703 The Elimination of the ^ Wave length from the 
Characteristic Radiation of Iron, 677 The Influence 
of the Crystal orientation of the Cathode on that of an 
Electro deposited Layer, 149 


Woodhead (D W ) [Dr W Payman and] Determination 
of the Velocities of Projectiles by Light Interception, 
160 

W T oodhouse (W B ) Progress of Power Production (May 
Lecture) 710 

Woodman (Dr HE), Grassland Research m the British 
I nipire 638 

Woodruff (Prof L L ), loundations of Biology Fourth 
edition 923 

Woods (H J) [W T Astbury and] Fibre Structure, 963 
The Moloc ular Wt lghts of Proteins, 603 

Woodward (Sir Arthur Smith) Modem Progress m Vertc 
brate Paleontology (Huxley Memorial Lecture) 714, 
745 

Woog (P ) Mile 1 milie Ganster, and J Givaudon, Stabili 
sation of Oils for Chronometrv 877 
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The Ancient Monuments BUI 

E( 1 ENT events have demonstrated beyond all 
question that the revision of oui Acts for the 
pi otcction of ancient monuments is a vital necessity 
Stonehenge, the greatest of all our relics of the past, 
but a national possession only by private benefac¬ 
tion, was within an acc of permanent disfigurement 
and \ ulgansation It was saved only by a national 
appeal foi funds to puiehase the adjacent land 
The Roman Wall, a monument no less unique and 
equally dependent upon its surroundings for its 
full significance and its appeal to the histono 
imagination, was and still is, m danger from an 
act of vandalism which would devastate one of the 
most (haiactcustic stretches in its whole range 
Happily, the pioposals to exploit the natural 
resources of that area, which entailed the quarry 
ing of some millions of tons of stone, with an illusory 
limitation that operations were to extend only 
ovei a brief penod of vears, were not allowed to 
pass unchallenged The effect of the influential 
protest which followed the announcement of what 
waa proposed is to be seen in tho provisions of the 
Bill to amend the Ancient Monuments Acts which 
was introduced into the House of Lords by Lord 
Ponsonby on Dec 3, and of which the text is now 
available 

In at least three directions the new Bill extends 
the principles of previous Acts It enlarges the 
powers of the Commissioners of Works m the 
mattoi of schemes of preservation, in the lange of 
their expenditure, and m enabling them to prohibit 
the exportation of ancient monuments from the 
country 

Under § 22 of the Act of 1913, the expression 
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“ monument ” it is laid down, “ includes the 
site of any such monument, or of any remains 
thereof, and any pait of the adjoining land which 
may be required for the purpose of fencing, cover 
mg in, or otherwise preserving the monument from 
injury , and also includes the means of access 
thereto ' To a certain extent this was a com 
promise with the 1 ights of pnvato property, and in 
fat t, m reserving to the public the means of access, 
together with so much land as was necessary for 
the purposes of preservation, as well as the site of 
the monument, at the time it was framed it did 
represent a very considerable advance in the 
assertion of the claims of the community as 
against the lights of the individual It did no 
more, however than claim the minimum essential 
foi the protection of the strtu ture of the monument 
or what remained of it No attempt was made to 
safeguard its charaetei in so far as this was de 
pendent upon historical or natuial setting 

In the case of histone buildings m uiban siu 
roundings any piovision with such an end in view 
obviously would lm\e been unpractical while for 
othu telics of antiquit\, mole especially, perhaps, 
piehisturic monuments, most of them situated in 
open land or isolated on moois and downs, such 
provision mav have seemed unnecessary It was 
not foKsten that a vast extension of motor traffic 
was at hand which would bung in itH train an in 
crease in thenumhci of excuisioniHts for whose enter 
tainment and lefushment provision would be made, 
as well as n widei distribution of bungalow' towns 
and suburban \ illadom But the refreshment booth 
and the bungalow which, equally with the buildings 
for winch the Government was responsible, menaced 
Stonehenge, aie as nothing compared with the far 
graver dangoi from the demand for load metal, 
enoimously increased by the provision of arterial 
roads and piepared smfaces for motor traffic The 
quailying at Malvern serves to show what might 
happen in any distnct which piovided suitable 
material, and the inevitable disfigurement which 
thieatens the countryside once guarded by the 
Roman Wall 

The gravity of the situation which has arisen 
fiom the development of modern social afcnd com 
niercml conditions cannot bt too strongly emphft 
sised Fiom one point of view it calls for, from 
another it justifies, the extension of the powers 
of the Commissioners of Works m dealing with 
ancient monuments It is proposed to enact that 
the Commissioners may frame schemes for pre 
serving the amenities of ancient monumonts and 
that such schemes mix} provide for prohibit- 
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ing or restricting building works, the felling 
of tiees, quarrying and excavations, and for 
otherwise restricting the user of land within the 
controlled area Further, in the definition of 
an ancient monument for this purpose and m 
so far os affects the acquisition, guardianship, 
receipt of voluntary contributions towards main¬ 
tenance, and the transfer of ancient monuments, 
the term is extended to include any land com¬ 
prising or adjacent to an ancient monument 
which, m the opinion of the Commissioners or 
the local authority, is ‘ reasonably required for 
the purpose of maintaining the monument or its 
amenities, or for providing or facilitating access, or 
for the exercise of proper control or management ” 
It will be seen that under the provisions of the 
Bill it is proposed to give the Commissioners wide 
powers Not only may they prohibit any action 
of the owner or his representatives m the vicinity 
of the monument which would be likely to be 
injurious 01 unsightly, but according to their 
interpretation of what constitutes the amenities of 
the monument, they themstlvcs maj determine 
the area to which that prohibition extends In 
view of the past record of the Commissioners in 
the action thev have taken in relation to ancient 
monuments, it is improbable that their mterpreta 
tion of their powers under these provisions will 
be such as to be regarded as unduly harsh The 
rights of the owmer, however, are now to be pro 
tected by the provision that a preservation schome 
maj provide for compensation to persons whose 
property is injured by tho scheme When no such 
provision for compensation is made, objection to 
the schune may be raised, within three months of 
the date of the order confirming it, by any person 
so affected In that event the scheme shall cease 
to have effect two >ears from the said date unless 
it is confirmed by Parliament Thus the Act 
would ensure a period dunng which the monument 
would be fully protected while the case was argued 
on either side Export opinion would obtain a 
hearing, and it may bo assumed the pubhc would 
be informed through the Press of the merits of the 
ease The action of Parliament eventually would 
ensure that a weight of opinion in favour of the 
scheme would prevail By a similar provision for 
objection m the case of a preservation order which 
places the monument under the protection of the 
Commissioners, the owner is placed in a more 
favourable position, as under the existing Act there 
is no opportunity for appeal until the Bill to con 
firm the order is before Parliament 

The Bill also proposes to enlarge the powers of 
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the Commissioners in the matter of finance Unlike 
the Ancient Monuments Acts of oertam other 
countries, such, for example, as Switzerland, the 
British Acts have made no adequate provision for 
the maintenance of ancient monuments At present 
the powers of the Commissioners in respect of pre¬ 
servation and upkeep are confined to those monu 
ments of which they are owners by transfer or of 
which they have been constituted the guardians 
by a deed executed the owners The powers 
of local authorities are wider, for they may, if 
they think fit, bear the cost or contribute towards 
the cost of preserving, maintaining, and managing 
monuments of which they are not the owners and 
guardians, provided the monuments are in or near 
the area for which they are the authority These 
powers, however, it will be noted, are permissive 
only The responsibility for a monument which is 
the subject of a preservation order, but of which 
the Commissioners or the local authority have not 
been constituted owners or guardians by deed, 
falls upon the owner , but he is under no compulsion 
to mam tain The results in some cases have bocn 
disastrous 

To some extent the difficulty is met under the 
provisions of the new Bill The powers of the 
Commissioners and local authorities are enlarged 
m the case of monuments of which thoy are 
guardians It is proposed that they should now 
be empowered to incur expenditure on excavating 
and examining such monuments , while in the 
case of monuments of w'hich the Commissioners are 
not owners or guardians, thoy will be empowered to 
undertake and pay for “ work ** While it may be 
presumed that such authorisation would not cover 
t lie cost of maintenance, it could be made to cover 
urgent work essential to preservation 

It will be noted that the work of excavation is 
here added to the permissive powers of both the 
Commissioners and local authorities The Bill also 
gives the Commissioners power to enter upon any 
land believed to contain an ancient monument and 
excavate for purposes of examination, except that 
if that land be occupied in connexion with a 
dwelling-house, or in private ownership, the ron 
sent of the occupier or owner is required 

A further provision as regards finance would 
empower the Commissioners to boar the expense in 
whole or part incurred bj an authority through 
preserving the amenities of an ancient monument 
in carrying out a scheme under the Town Planning 
Act, 1925 

As a final measure of protection, it is proposed 
that the Commissioners may by order prohibit 
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the export from Great fint&m of any monument or 
any part of it This order will continue in force 
until any order is made revoking it It shall also 
be open to a local authority to obtain an injunction 
against the exportation of an ancient monument 
by application in the county court of the area in 
which the monument or any part of it is situated 
The faulty definition of a monument, which 
specifically stated that it was a ‘ structure 1 or 
an ‘ erection \ is changed An amendment was 
desirable hero in order to bnng within the class of 
4 ancient monuments ’ remains of archaeological 
interest which could not be regarded as either 
“Monument" will now include “any building, 
structure, or other w r ork, whether above or below 
the surface of the land and any cave or 
excavation ” 

Our ancient monuments have suffered grievously 
in the past from lack of adequate attention, and 
many a prictkss relic has vanished or has been 
mutilated, both liefore and since the passing of the 
Act of 1882, through public apathy or official 
indifference There aro signs that a healthier 
public opinion, more fully alive to the significance 
of the ancient monument, is on the increase Tf 
the Bill now before Parliament becomes law, as it 
should, and with no undue restriction laid upon 
the authorities whose duty it will be to administer 
it, the nation will be one stage nearer the complete 
realisation that in relation to the material evidence 
of the past, to da\ is at best the trustee of to morrow' 

The Twilight of Selenium 

The Selenium (Jell its Properties and Appluations 
B\ Geoige P Barnaid Pp xxix 1-331 (Lon¬ 
don Constable and Co , Ltd , 1930 ) 35,9 net 

T is a remaikahle fact that in spite of the keen 
interest displayed in selenium ever since the 
discovery of its response to light fifty-eight years 
ago, no complete treatise on its properties has 
appeared m English until now Students have had 
to rely on the small German handbooks of Kuhmcr 
and of Rios, or the compendium, " II Selemo”, 
published by Bianchi in 1919 If Mr Barnard had 
done no moie than compile his 50 pages of excellent 
bibliography ho would have conferred a consider¬ 
able benefit on the scientific public But his book 
does much more than that 

The study of the propeities of selenium has 
reached a peculiar position The reaction following 
upon the earlier claims of inventors which failed to 
materialise has been so severe that the excellent 
work of more recent days has had to disguise itself, 
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so to speak, untlei pseudonyms Thus, television by 
means of infra red rays and selenium is called 
* nootoviHion and a powerful London company for 
the manufactiue anti utilisation of selenium cells 
is known under the name of Radiovisor * There 
1ms neve r been a time at which rnoie selenium cells 
wue constructed and used, oi when such rapid and 
solid progress was made m tlie study of their pro 
pcrlies Rut few dare confess to it It is the twilight 
of selenium, the fchpne of the moon element 
When, in 1S72, the light sensitiveness of selenium 
was discovered, Mr Shelford Bidwell said at the 
Society of Telegraph Engineers Mi Pieece has 
told ub that hy the aul of the microphone the tramp 
of a fly can be heard, resunbhng that of a horse 
walking over a wooden bridge , but 1 can tell you 
something which, to mv mind, is still more wonder 
fill that by the aid of the telephone, 1 have heard 
a ray of light fall on a bar of metal ’ 

Eveiyone would have expected that after such an 
introduction the combined efforts of the scientific 
world would have sufficed to unravel the secrets 
of the marvellous substance which presented such 
a phenomenon Yet, fifty five years after, Prof 
Chidden, who has spent a lifetime in stu lying photo 
electric phenomena in crystals, says It is as 
hopeless to expect to understand what happens in 
selenium ftom the observation of selenium cells as 
it would be to cleteimme the laws of v ibration from 
the investigation of a cleaking hinge ” 

Prof F C Biown is one of those who spent many 
years investigating large single crystals of selenium, 
but his work has not yet readied a satisfactoiy 
c oikIuh ion Ouddtn and Pohl have at all events, 

established ono basic fact, namely, that in the in 
sedating rod form of selenium the effect of light upon 
the conductivity is both instantaneous and linear, 
though reckoned in micro micro amperos These 
red crystals have, according to Ky ropoulos, a rcfrac 
tive index so high as 3 5 and obey Maxwell’s law of 
rc fraction Much of the work on selenium of the next 
fifty years will no doubt be done on red selenium 
When the I) 0 conductivity of a substance is to 
be studied, we must, unfortunately, have electrodes, 
and selenium with electrodes constitutes a selenium 
cell ’ It should not surpass the ingenuity of our 
ph^ musts to make the monochmc crystals of con 
ducting selenium arrange themselves in a regular 
and reproducible order, and to find an electrode, say 
of carbon, which has no chemical effect upon the 
Hiibstance We know that the square root law of 
light action is obeyed at faint illuminations down 
to very low values, and that is some foundation 
There used to be a slogan m the Cavendish 
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Laboratory at Cambridge when anything difficult 
had to be undertaken i( Do it with selemum ■ ” 
(pronounced, in defiance of Greek etymology, 
“selenmum ”), and Mr Barnard certainly enumer¬ 
ates an imposing array of results achieved by 
the cieakmg hinge’ Fire and burglar alarms, 
automatic machines for counting stamp cancella¬ 
tions and even carcases, street lighting and tram 
control, the mechanical estimation of fog and smoke 
density, and the control of camera shutters, are some 
of the successful applications of selenium Cox s 
magnifier of cable signals is fully described, as is 
Symonds's ingenious device for counting inter¬ 
ference fringes ThiR and the optophone could not 
possibly function with any form of photoelectric cel] 

When we come to the applications of intermittent 
light we are on less difficult ground, for all con¬ 
siderations of the zero m the dark can be eliminated 
oi disregarded The only element that matters is 
the amplitude of the response 

It has been found that selenium responds to notes 
of a frequency of 12,<HH) hertz It is therefore 
capable, m spite of its lag of following the whole 
gamut of the notes used in music Theoretically, 
its response ought to vary inversely as the pitch, 
and a correction would have to he applied to make 
the higher notes stronger This would be incon¬ 
venient but for the fact that every reproducer 
devised so far must he corieeted in one sense or the 
other Usually it is the lower notes that want 
strengthening The coriection is the easier foi the 
fact that there is plenty of current to spare Pi of 
Thirring showed recently that selenium gives from 
10(H) to 1,000,000 times as mm h response as any 
photoelectric cell 

A most valuable feature of this excellent book is 
the collection of chemical, optical, and electrical 
constants of selenium Everyone will naturally 
tuin to these tables for information as to the re¬ 
sistivity, only to be told that it lies somewhere 
between 10 6 and 10 10 ohms/cm s The figure 10* 
given by Siemens might have been quoted as an 
approximate pi actual guide E E F d’A 


Immunisation of Plants 

// immumta nelle pianfe Per D Carbone e C 
Arnaudi (Monografie dell’ Istituto Sierotcra 
pico Milanese ) Pp xu + 274 + 3 tavolt (Milano 
Istituto Sieroterapico Milanese, 1930 ) 25 lire 

ISEASE m plants is a subject which sooner or 
later brings to the mind of initiated and un¬ 
initiated aliko the possibility of assisting our crop 
and ornamental plants with some of the more 
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recent discoveries in human and animal pathology 
which are in daily use for reducing the ravages of 
disease Realising that the results of tho simplest 
operations in ammai and vegetable therapeutics 
are not exactly similar, and that the structure and 
functions of the body parts of animals and of plants 
have little m common, it is encouraging to find that 
the more complex application of serum and vaccine 
therapy to plants is being continuously and sen 
ously studied in Italy by the joint work of Dr D 
Carbone and Dr C Amaudi, who, in this latest 
monograph from the Institute of Serotherapy of 
Milan, have reviewed the whole subject of ira 
munity in animals and plants and the practical 
applications of the knowledge gained by their 
work 

In England the published opinions of some of 
our prominent physiologists and plant pathologists 
show that there is little sympathy with the view 
that disease resistance can be secured m plants by 
methods which are successful m animal pathology, 
it being asserted that in plants a reaction to 
disease is localised and not found, as generally in 
animals, throughout the body , moreover, there is 
no blood stream by which anti bodies can bo dts 
tnbutod throughout the plant It is further 
pointed out that in plants—and tins, of course, 
applies to agricultural crops—new organs (roots, 
branches, flowers, seeds) are being continually 
produced, necessitating the rapid spread of tho 
immunising factor, and unless there is some pro 
spect that acquired immunity will be transmitted to 
the freshly developing organs, the study of sorum 
and vaaine therapy in plants is likely to roceive 
meagre support Scientific workers, however, aro 
not daunted by difficulties, and certainly not by 
those which are only suggested It is with a 
feeling of admiration, therefore, that we note these 
authors have ‘ nailed their colours to tho mast for 
on tho cover of their work appear some words of 
8ir J C Bose “ Animal life finds an echo m the 
vast inarticulate Iifo of plants The vital processes 
of the one and of the other are guided by identical 
laws ” 

The title of the book conveys no indication that 
it is only slightly concerned with the natural 1 m 
munity of plants and chiefly with the serothcra 
peutical aspect Prof 8 Belfanti, m his preface, 
introduces this monograph os one result of a plea 
for unity and interchange of ideas which he made 
at the Perugia Congress of Italian Microbiology in 
1929 He bewails the splitting of microbiology 
mto autonomous branches, and suggests physio- 
pathology as a science comprising the study of the 
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conditions which determine the oommon patho¬ 
logical state of all living beings 

Tho terminology of ammai immunity is dealt 
with in the first thirty pages, and examples aro 
given when each definition of a term is discussed 
A special section is devoted to the immunity re¬ 
actions of certain of the lower animals, smeo these 
are not so far removed from plants as are the verte¬ 
brates 

An insight is next given of tho congenital im 
munity naturally present m plants, touching on 
the subject of specialisation of parasitism, Dr 
Arnaudi cnticisos adversely the modern tendency 
to multiply the number of biologic forms of a 
parasite An attempt is not made to give a com¬ 
plete review of tho literature, and discussion of 
certain work is avoided when this is highly special 
ised and does not, in the author’s opimon, assist 
m obtaining a g< neral view of the subject It is 
somewhat surprising, however, that no mention is 
made of well known investigations on the grafting 
of immune and susceptible plants, sinco the authors 
have been deeply concerned with the possibility of 
transportation of immunity factors in the sap 
Very little original work is included m this first 
dmcussional part of the monograph , a method of 
technique, however, is given for the culture m 
vitro of plant tissues and the maintenance of 
botanical sections alive lor about a month Dr 
Arnaudi thinks that eventually this will enable the 
phases of symbiosis or of infection and the corre 
aponding cell reactions to be followod exactly 

Chap ui, on acquired immunity in plants, begins 
Part 2 of the book Somo few facts aro brought 
forward m an attempt to show that phenomena of 
plant and ammai resistance to disease are not 
altogether dissimilar Dr Arnaudi describes the 
work of others and one of Ins own experiments with 
Bacterium tumefaciens on geraniums when dealing 
with resistance to superinfi etion He summarises 
the results of eight experimenters with vaccination 
of plants and details two of his own vaccination 
studies Complete immunity as a result of vaccina¬ 
tion is claimed in begonia and kidney bean from 
Botrytis cinerea t in orchids from Orcheomyces spp 
and lihxzocionxa repena, and in bean from Bacillus 
carotovorus In other cases a degree of resistance is 
gamed but the period of duration of the immunising 
effect is short, varying from one weok to one month 
The mechanism and technique of vaccination are 
discussed A section on acquired passive immunity 
mcludes description of an experiment in which 
galls on geranium were made to shrivel up by 
keepmg the cut stems in a liquid containing 
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anti-B tumefaetens serum obtained from a rabbit 
By the same method a fresh infection by the parasite 
was made to fail 

In the ninety pages of Chap iv f which delves 
deeply into the relation of animal immunity to 
that of plants, the whole subject of the presence 
or absence in plants of pseudo antibodies and the 
various antibodies known to human bacteriologists 
is exhaustively dealt with by Dr Carbone Know¬ 
ledge accumulated by other workers is given m 
extenso, and original experiments are detailed which 
must have required truly laborious technique An 
example is that involved in adapting and perform¬ 
ing the complement fixation test It is not shown 
that plants do or do not produce antibodies 

The final chapter, entitled “ Phyto Immunity 
in Practice is somewhat disappointing, as are 
also the conclusions arrived at It appears that 
in our desire for crop plants resistant to disease, 
we are to rely rather on the work of geneticists 
than on being able to confer acquired immunity 
Moreover, the reader is left with the idea that an 
enormous amount of arduous work has been per 
formed and much has been written with insufficient 
results to warrant the inclusion of a chapter with 
this title There can be no doubt of the great ability 
of these investigators, however, who are to be con 
gratulated on having accomplished much m laymg 
a foundation for future work W M Wake 


Alchemical Manuscripts 

Union AcatMmtque Internationale Catalogue of 
Latin and Vernacular Alchemical Manuscript a m 
Great Britain and Ireland dating from before the 
XVI Century By Dorothea Waley Singer, 
assisted by Annie Anderson and ltobina Addxs 
Vol 2 Pp vm+329 755 (Brussels Maurice 
Lamertin, 1930 ) 10 Belgas 

HE publication of a second part of Mrs 
Singer’s catalogue of alchemical manu 
scripts enables us to form some idea of its useful¬ 
ness as a guide to the Corpus Scnpiorum Alchem - 
i8tarum t a usefulness which will lie materially 
enhanced by a promised third part containing 
Indexes of names, places, and first lines It would 
be hard to exaggerate the importance of this work 
to the histouan of scientific thought m western 
Europe , we are here put in possession of a key to 
the materials from which the story of the develop 
ment of alchemical theory can be written Up to 
now, no historian of chemistry except Kopp, and 
in a lesser degree Berthelot, has gone to the manu¬ 
script sources for his information , all of them, 
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when they have not copied one from another, have 
aimlessly turned a few pages of the printed text® 
and extracted some sentences from them to small 
profit 

The literature of alchemy was collected in the 
seventeenth century by Zetzner in six closely 
printed volumes and later by Manget m two folios— 
mainly from printed sources The earliest treatises 
have m the mam escaped printing down to our own 
days, while those of the early texts reproduced are 
incredibly corrupt by the accretion of notes and 
interlineations and by accidental omissions But 
no thorough revision of the classics of Latin 
alchemy will be possible until the scholars of France 
and Italy have followed the example here set In 
the meantime, any student of philosophy, equipped 
with some knowledge of the medieval Aristotle, 
will find here a rich field open to him 

The catalogue is arranged in the order of the 
historic development of alchemical thought, first 
of treatises of Byzantine or Hellenic origin such 
as the “ Turba Philosophorum ”, the “ Emerald 
Table ”, and other treatises asonbed to Greek 
authors, real or apocryphal, then to Arabic authors, 
to Latin authors in prose, to anonymous treatises, 
to the large body of alchemical verse, to chemical 
crafts, and to receipts of all descriptions The 
named treatises were included in the first part, tho 
remainder are here given and their study throws 
an interesting light on the processes of chemical 
technology m the Middle Ages One does not see 
how this arrangement can be improved upon, but 
it must not be allowed to mask the fact that 
alchemical theory in western Europe was entirely 
Arabist in its origin and growth Chemical 
technology is purely Byzantine and Hellenic, 
but it was altogether divorced from theory, and 
the “ Turba ” is never quoted by any writer in the 
first century and a half of alchemioal literature 
But though Greek thought had no direct action 
on Latin writers, it was the ultimate source of 
Arabic alchemy as regards the theory of metals, 
the elixir of life being apparently of Chinese origin 
No doubt a few Byzantine adepts found their way 
into the ^eat—Roger Bacon mentions a Greek 
he had known, and there is the still earlier case of 
the Jew of Bremen 

The story of translation from the Arabic begins 
with Robert of Chester in 1144, Plato of Tivoli 
and Hugo Sanctallensis, and goes on to Gerard 
of Cremona, who before his death in 1187 trans¬ 
lated three classics of alchemy—two of them only 
printed m our own time, by Berthelot and the 
writer A number of treatises were translated 
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before the middle of the thirteenth century, as 
shown by the quotations from them m the Specu 
lum Natural© ” of Vmeent of Beauvais (1245), the 
alchemical writings of Roger Bacon ending 1267, 
and the writings of Albertus Magnus on minerals 
and the “ Speculum Astronomicum ” St Thomas 
also accepts the scientific possibility of alchemy 
The senes of philosophic writers on alchemy closes 
with Arnold of Villanova at the end of the thirteenth 
century Two expository works of some value as 
accounts of current theory were written in the first 
half of the fourteenth century—the “ Margarita 
Novella ” of Petrus Bonus and the “ Quintessence ” 
of Johannes de Rupeecissa—but no new ideas are 
to be found in them , the developments of the 
Aristotelian theory of matter had been exhausted 
and the pursuit of the transmutation of metals 
had been abandoned, not as impossible but as 
impracticable The fifteenth century brings m a 
spate of tracts, all with high-sounding claims, 
reiterating the old formulae and clothed m the old 
mystification of language 

It is impossible to rate too highly the unwearying 
industry of Mrs Singer and her helpers , they have 
searched and almost re-catalogued not only the 
great collections of Sloane and Harley m the British 
Museum, of Digby and Ashmole at Oxford, but 
also every comer of every library, great or small, 
m Great Britain, and have revealed a scarcely 
suspected wealth of manuscripts When then 
provenance is examined and tabulated some m 
terestmg results may appear It would seem that 
the earliest centre of alchemical activity was in 
northern Italy, that from there it spread to the 
south of France, thence to Pans, becoming common 
m England in the fourteenth century, as witness 
the “ Canon’s Yeoman’s Tale ” of Chaucer Its 
progress is marked by the Act of 1403 making it 
illegal—alchemy had become a shield for comers of 
false money The Act, however, was powerless 
to stay the flood of students and treatises—some 
of them voluminous like those ascribed to Ramon 
Lull, which first appear in 1443 (translated from 
a non-existent Catalan original) There are, too, 
a number of official licences to practise alchemy 
on record, and more remarkable still, three Royal 
Commissions to inquire into its possibilities as 
a means of paying the King’s debts—the last a 
very strong one consisting of four bishops and a 
number of high officials It would be interesting 
if Mrs Singer, who has ferreted out of the Record 
Office some alchemical tracts, could come upon 
the reports of these Commissions Licences and 
treatises come to an end in England at the last 
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quarter of the fifteenth century, 1476 for the 
licences, 1471 and 1477 for the treatises of Ripley 
and Norton Commerce was offering a more 
certain road to wealth than alchemy 

In the thousands of extracts of more or less 
barbarous Latin m badly written, badly spelled 
and contracted manuscripts here printed, it is not 
to be expected that there should be no doubtful 
readings , but speaking with no inconsiderable 
experience of medieval hands, I can say that the 
work as a whole would do credit to an expert 
palaeographer and bibliographer It is the sort of 
work that only an enthusiast would undertake, 
and it tetrads the hand of an amateur only m the 
desire for completeness which has led Mrs Singer to 
give us lists of the manuscripts of the “ Canterbury 
Tales ” and such like works which have been made 
the subject of intensive study elsewhere Mrs 
Singer and her assistants have earned the hearty 
thanks of all who aio interested in the history of 
scientific thought Robert Steele 

Gumbotils and the Pleistocene Succession 

Ioim Geological Survey Vol 14 The Pre llhnotan 
Geology of Iowa By (George F Kay and Earl 
T Apfcl Pp 304 + 3 plates (Iowa Iowa 
Geological Survey, 1929 ) 

OINCE the middle of ihe last century, certain 
O sands and gravels which occur embedded in 
glacial boulder c la} s have been interpreted as 
accumulations of genial interglacial periods A 
similar construction has been placed upon the 
peats and forest trees which over the same time 
have been derived at intervals and from widely 
separate d localities in these layers in northern 
Euroj>c and North America in more recent times 
the importance of deeply weathered boulder-clays 
as indicators of interglacial conditions has been 
frequently stressed, as by A Jentzsch and C Gagel 
in (krmany, and by A Penck and E Bruetknir 
in the region of the Alpine glaciation Those 
weathered layers, however, have never had quite 
the same emphasis placed upon them m connexion 
with the recognition and extensive mapping of the 
interglacial horizons as by Dr G F Kay and hw 
colleagues on the Iowa Geological Survey during 
the last ton years or so It has to be admitted that 
the effectiveness of the old methods is definitely 
limited, for the sands and gravels are impersistent 
and of diverse origin, while the peats and trees 
are few and fragmentary and of local occurrence 
only The weathered clays or ‘ gumbotils on the 
other hand, are of wide extent and considerable 



8 


NATURE 


[January 3, 1931 


thickness and can he mapped as stratigraphical 
unite 

The gumbotil, to use the term introduced by 
Dr Kay, is a grey to dark coloured clay, very 
sticky — ‘ gumbo ’ is a sticky clay — destitute of 
lamination and stratification It is tenacious when 
dry and breaks with starch like or polyhedral 
cracks when wet It represents the thoroughly 
leached and oxidised boulder clay resulting from 
the chemical weathering of the till on wide, flat 
surfaces of country during interglacial periods, 
aided by the action of frost, wind, sun, and animals 
and the organic acids an sing from the growth of 
vegetation The iron, sihea, eolloidal clays, and 
simpler colloidal Hilicates have been carried down¬ 
wards from the surface and the calcareous matenals 
have been leached out, though to a shallower 
depth than that reached by the oxidation In this 
way, the percentage of alumina m the surface 
layers has increased at the expense of the other 
constituents 

From the point of view of Pleistocene geology, 
the State of Iowa is probably the most important 
in North America It lay within the influence of 
the Labrador and Keewatm ice sheets, and, perhaps 
partly because of this position, served during the 
nineties of last century as the battle ground where 
the idea of the multiplicity of the glacial period 
definitely obtained the victory in North America 
The successive drifts, dcnoUd the Nebraskan, 
Kansan, 111inoian, Iowan, and Wist onsin (separated 
by the interglacial horizons of the Aftoman, Yar 
mouth, Sangamon, and Poonan), are all to he found 
within its borders, while its records of the inter 
glaoial periods are probably fuller, bettj r preserved, 
and have been studied in mort detail than m any 
other part of America 

The mapping of the gumbotils bv Dr Kay and 
his colleague during the last eighteen years has 
added greatly to our knowledge of the character 
and distribution of the different drifts and the 
intorglacial layers The Nebraskan drift, averaging 
100 feet m thickness, is thought to have covered 
originally the entire State, not excluding its north¬ 
east corner, formerly contained within the ' l>nft- 
less Area \ where isolated patches of an old drift 
ha Ar e been observed on the remnants of the Pre 
Pleistoceno peneplains The Kansan drift, about 
40 foet thick, covered the whole State, except 
the so called ‘ Driftless Area * The Uhnoian drift 
occurs in the south-east, the Iowan dnft in the 
north-central third, and the north west The 
Wisconsin dnft, characterised by its fresh and 
youthful features and immature drainage, is 
No 3192 Vol 1271 


restneted to the north west central part of the 
State Plate II of this Report gives a very welcome 
map of the areal distnbution of the several drifts 
as determined by the old sections and by the new 
ones exposed in the making of more than 15,000 
miles of graded roads 

The Af toman and Yarmouth interglacial penods, 
according to the authors, are each to be measured 
by hundreds of thousands of years The steep- 
walled and dnft buned valleys, which are distinc¬ 
tive features of the bedrock topography, are thought 
to have been cut, not in preglacial times as is 
generally held, but chiefly in Aftoman times The 
depth of the Aftoman erosion is locally so great as 
400 feet or more, though figures of 200 feet are 
more common 

The belief in such prolonged interglacial intervals 
seems to be counter to the trend of thought on 
the eastern side of the Atlantic, where the tendency 
is to curtail the length of the Glacial Period 

The average thickness of the Nebraskan gumbotd 
is 8 feet, of the Kansan, more than 11 feet, and of 
the Uhnoian, 3 foet The Iowan and Wisconsin 
tills have no gumbotils 

A description of the drifts and their gumbotils 
forms the bulk of the present book, while one 
chapter (m ) is devoted to a complete and invalu¬ 
able summary of the history of investigation and 
classification of the Pleistocene accumulations of 
the State It contains a restatement of the case for 
the retention of the Iowan glaciation as a separate 
glaciation, a view which has been repeatodly ques¬ 
tioned by Leverett, partly from field studies, partly 
from the difficulty of equating five glaciations m 
North America with four glaciations in Europe 

The report is well illustrated with maps and 
pictures The usefulness of the photographs, some 
of winch aro by no means clear, would have been 
enhanced by the insertion of marginal names and 
lines opposite the different horizons they portray 


Our Bookshelf 

Death Customs an Analytical Study of Burial Rites 
By Dr E Bendann (The History of Civilization 
Senes) Pp xm+304 (London Kegan Paul 
and Co , Ltd , New York Alfred A Knopf, 
1930 ) 12s 6d net 

Miss Bendann has brought together the evidence 
beanng upon the conception of death among the 
peoples of four areas—Australia, Melanesia, north 
am Siberia, and India The object of her analysis 
is to demonstrate the varying effect of the character 
of the concept upon death and bunal customs 
For this purpose, under the headings ‘ similarities * 
and * differences ’, various beliefs, rites, and customs, 
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such as the Ongm of death, causes of death, disposal 
of the dead, dread of the spirit, mourning, taboo, 
the special function of women in mourning rites, and 
so forth, are examined in detail She deals “ rather 
cavalierly ”, as Dr Goldenweiser puts it m his pre 
face, with Spencer, Tylor, Frazer, Rivers, and others, 
but whether her criticism is also judicious, it mav 
be left to the reader to decide Her own conclusion 
is that “ we have no authority to speak of a uniform 
line of development which carries man from ont 
stage to another ”, while certain kinds of parallel 
sequence which make for an advance in cultural 
development are thought to bo due ” not so much 
to historical causes as to psychological ones ” 
Thus the author's final position represents a com 
promise between the evolutionary point of view and 
that of the historical school The death complex is 
regarded as in part composed of certain inherent 
psychic features, and the only elements which are 
held to be exclusively characteristic of the death 
situation are mourning customs as such and the 
ideas in regard to the life after death 

Th c Rdle of Research in the Development of Forestry 
in North America By I W Bailey and H A 
Spoehr Pp xiv + 118 (New York The Mae 
millan Co , 1929 ) 6s net 

The primary object of this book is, the authors 
state, to determine how and to what extent certain 
categories of the natural sciences may be of service 
to sylviculture during different stages of its develop 
nient In connexion with the sciences, the authors 
consider that there are two distinct methods of 
investigating complex biological phenomena one 
the extensive observational method of the descnp 
tive sciences, and the other the intensive analytical 
method of the basic experimental sciences 

The subject is dealt with under the heads 
Agriculture as contrasted with sylviculture , le 
seal eh and its application in sylvicultuie as eon 
trasted with agriculture and medicine , present 
status of forestry in the United States , existing 
agencies for descriptive and empirical inv estigation 
in forestry , can lesearch in the basic experimental 
aspects of forestry be developed and handled 
adequately by existing agencies, and, finally, new 
agencies required for research, particularly in the 
fundamental physiological and ecological aspects of 
forestry There is much m this little book which 
should appoal to a wider circle of foresters than 
those in North America for whom it is especially 
written, the authors may l>e congratulated on a 
most useful and interesting piece of work 

Essays and Addresses Sociological, Biological and 
Psychological By a Surgeon Pp xm + 277 
(London H K Lewis and Co , Ltd , 1930 ) 
10$ 6d net 

This book is a collection of lectures, addresses, and 
articles published durmg the last twenty years, 
recording thoughts and opinions on various social 
problems approached from the biological point of 
view Although the individual chapter subjects 
vary considerably, three fundamental principles are 
apparent throughout the volume They are the 
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necessity for a fuller recognition of the influence of 
evolution m all human affaire, the importance of 
hereditary constitution, and the need for a closer 
application of biological principles in the attempt to 
solve social problems The conclusions put forward 
are not concerned with theories and principles 
alone In a discussion of some causes of racial 
decay, a practical method of national stocktaking is 
suggested, a means of ascertaining quality as well as 
quantity As the considered opinions of one who 
combmes a scientific training with a close study of 
racial welfare requirements, and who is held m the 
highest esteem in his own profession—the author 
ship is but thinly veiled—this book merits the 
attention of all whose duty it is to guide legislation 
as applied to the improvement of national health 

The Archaeology of Roman Britain By R G 
(kffhngw ood (Methuen's Handbooks of Archaeo¬ 
logy ) Pp xvi + 293 -f 8 {dates (J-rondon 
Methuen and To , Ltd , 1930 ) 16$ net 

This is a book which was badly needed indeed 
The literature of Roman Britain is highly specialised, 
difficult of access, and t vtremely technical Mr 
Oollmgwood has aimed at supplying the elementary 
but fundamental knowledge which is essential in 
entering upon the study of Romano British culture 
Still more will it help those who, not being specialists, 
wish to follow intelligently the reports of results 
which aro bung achieved season by season on a 
number of sites up and down the country Each of 
the different classes of antiquities is here described in 
detail—roads, camps, forts, towns, villas, ti tuples, 
native settlements, and so forth Especially valu¬ 
able arc the chapters whicn deal wuth the pottery, 
both Samian and coarse ware The chapter dealing 
with the latter is of interest not merely to the bo 
gmner but also to the expert, for in it Mr (Polling- 
wood has made a first attempt to form a senes 
of nearly a hundred dated tvpes The very full 
illustration from drawings by the author, both in 
thiR chapter and in that dealing with brooches, will 
be found invaluable Mr Colhngwood has been at 
great pains to give ever} assistance to tho student 

The Truth about Cancir Published for the British 
Empire Cancer Campaign Pp xv +124 (Lon¬ 
don John Murray, 1930 ) 2s 6d net 

The various committees of the British Empire 
Cancer Campaign which have been concerned in 
the pieparation of tins small book for the general 
public have succeeded very well in a difficult task 
The ‘ man w the stieet ’ is perhaps not much con¬ 
cerned to understand the nature of malignant 
tumours, but ho will certainly be less liable to die 
of cancer if he will absorb the broad facts about its 
causation and treatment which are sot out so 
plainly heie More stress might have been laid on 
prevention, on the special efficacy of tar and soot 
in causation, on the lessons to be learned from the 
fact that industrial labourers have much more 
cancer than professional men The account of the 
early symptoms is particulaily well done, and 
should bung many people to their doctois at a 
time when a cure in reasonably within range 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions rxjiressed by his correspondents Neither 
can he uiulertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natixrf No notice is taken 
of anonymous communications ] 

Fluorescence of Mercury Vapour under Atomic 
and Molecular Absorption 

It im familiar that mercury vapoui under preftsures 
of a few centimetres of men ury gives a green fluores¬ 
cence -when excited by wave lengtlis neai the reson 
ance line X2537 Proceeding away from the resonance 
line, 1 have obseivod the fluorescence with wave 
lengths so long as ?^3450, though at this extremely 
low excitation dense vajxiur is needed This note 
deals with ext l tail on near the resonance line 

The fluorescence is muth blighter near the entrance 
than elsewhere, due to rapid exhaustion of the most 
effective constituents of the exciting radiation I 
have emphasised that there is a discontinuity of 
intensity as we proceed along the beam, and this is 
attributed to the existence of two kinds of absorption, 
atomic and molecular Atomic absorption is dominant 
at first The ladiation capable of this kind of absorp 
tion is limited to about 0 05 A on either side of the 
resonance line I call the fluorescence from it the 
core effect, and the much weaker fluorescence, due to 
outlying ladiation, the wing effect The latter does 
not suffer rapid extinction as the beam traverses tho 
vessel Some continental physicists who have been 
interested in the rjuestion are unable to accept this 
point of view, and consider the apparent discontinuity 
an illusion, regarding the fluorescence absorption as 
molecular in every case 

A full discussion will bo published later I write 
now to iccoid that the reality of tho distinction 
between the wing and the core effe< t is confirmed by 
observing what hapjiens when a suitable addition of 
hydrogen gas is made to the meicury vapour It is 
easy to adjust the hydrogen admixtuie so as to 
extinguish completely tho core effect, leaving tho 
wing effect almost unaltered I have obtained tho 
lattei with hydrogen pleasures bo high as 10 cm 

R ATI FI OH 

1 erhng Place, CholniHfoul, 

Dec lfl 

Fvidence for a Stellar Origin of the Cosmic 
Ultra-penetrating Radiation 

Whil* m former years all obseivers were agreed 
that the sun does not contribute any noticoable 
amount to tho total intensity of the cosmic ultra 
radiation, the mcrcaso m the sensitivity of the 
apparatus used within recent jears, and the increase 
in the number of observations mado at different 
stations and under different experimental conditions, 
makes it jiussible to investigate onco more whether tho 
influenco of the sun is altogether negligible 

Vorj accurate and trustworthy registrations of the 
cosmic radiation have been earned out with Prof 
G Hoffmann s high pressuro ionisation chamber 
at Muottas Muraigl (2450 m above sea level) in the 
Engadme These measurements show, beyond any 
doubt, that the avorage intensity of the radiation is 
somewhat greater m daytime than during the night 
G Hoffmann and F Lmdholm 1 give the average 
difference between day and night intensities as 
0 12 inA , '0 0125 ions per c c per sec while the 
apparatus was tmsoroened from above, and 0 04 raA , 
"•0 0042 I with a lead scrooning of 6 cm and 0 cm 
thickness (The letter ‘ 1 1 always denotes “ ions per 
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o o and sec ” ) F Lmdholm,* with the aameapparatus, 
found from longer senes of observations (8 months) 
the values in the aocompanymg table (see Table 6 of 
his paper) 

In Hoffmann and Lmdholm's apparatus a com 
pensation current of one milliampere corresponds to 
an ionisation of 0 104 1 Therefore the total intensity 
of the ultra radiation with the apparatus unscreened 
from above was about 2 50 I at Muottas Muraigl 

The difference between day and night intensity can 
be taken, provisionally at least, as the actual intensity 
of tho solar penetrating radiation One can see at 
once that at Muottas Muraigl, 2456 m above sea 
level, about one half of tins solar radiation component 
is able to penetrate through 10 cm of lead This 
comjHment is therefore far more penetrating than 
the gumma rays from radioactive substances H we 
assume that all of the above mentioned 0 011 I is of 
solar origin, we can compute the absorption co 
efficient m load Mr* (it will suffice to take the case of 
perpendicular incidence) from the equation 

I = / 0 e '‘ wd taking /„ =. 0 011 ,1 = 0 0058, and d = 10 cm , 

thus we obtain Mr* = 0 064 cm _1 and the mass absorp¬ 
tion coefficient (~) = 5 7 x 10~* cm */gm 

\p /pi 

This value is almost exactly equal to the mass 
absorption coefficient value of the total cosmic radia¬ 
tion at the same altitude ((m/p)« = 0 3 x 10'* cm */sec 
as found by Buttner on the Eiger glacier 2 3 km above 
soa level) 3 If we assume that part of the (0 011 I) 
difference between day and mght values with un¬ 
screened apparatus is duo to an increase m the average 
content of radium emanation and its products m the 
air during daytime, then we should get an even more 
pronounced hardness of the solar penetrating rays, 
that is, a smaller value for their mass absorption 
coefficient Therefore we are justified m concluding 
that the sun emits penetrating rays of at least the same 
penetrating power as the well known cosmic ultra radia¬ 
tion The total amount of the solar penetrating rays (at 
245b m aboiw sea level) is about one half per cent of the 
total intensity of the cosmic radiation , as it vs seen from 
the accompanying table Of course, one might think it 
possible to explain tho increase in the total radiation 
during daytime as due to an indirect influence of the sun 
(that is, an increase m tho scattering of tho ultra rays 
by the heating of tho atmosphere during the day) In 
this case, however, one would expect that this scattered 
radiation, represented by the difference between the 
day anti night values, would lie much softer than the 
general cosmic radiation, but this is in contradiction 
to the experimental results analysed above 

Recent observations of R btoinmaurer 4 on the 
summit of the Sonnbhck (3100 m above sea level) 
in the summer of 1029, made with three different 
instillments (two of the KolhOrster double loop 
electrometer type and one of the Wulf-Kolhttrster 
typo), also show clearly that the total ultra-radiation 
in daytime is slightly higher than at mght, the differ¬ 
ence amounts to about 0 7 per cent (0 06 /, average 
difference for tho three forms of apparatus mentioned 
above, the total intensity on the Sonnbhck being 
about 8 7 I ^ith the screening open on the top) The 
inorease of radiation was also observed with apparatus 
screened with 7 cm iron all around, but the number 
of these observations on the Sonnbhck is not sufficient 
for quantitative calculations It may be mentioned 
that even in the old observations on the summit of the 
Obir (2000 m above sea level), made by V F Hess 
and M Kofler, 6 the solar influence is noticeable (the 
total intensity of the ultra radiation plus earth radia 
tion dunng the day being 11 11, during the night 

II 09 7, in the average for 13 months), although at that 
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time the apparatus were not screened from the earth 
radiation The difference of 0 02 / was—at that 
tune—considered as practically amounting to zero 
Observations with apparatus of the Wulf- or Kol- 
hOnster type for shorter periods (like those of Kol 
hOrster-v Sails on the Jungfraujoch, on the Mbnch, 
and of Buttner at other places m the Alps) naturally 
do not show the influence of the solar component of 
the ultra-rays* on account of the lesser degree of 
accuracy of the means , therefore Corlin,* using the 
observations on the MOnoh and the Zugspitze, came to 
negative conclusions as to the solar influence From 
the data given below it is quite safe to conclude, 
according to the most accurate and most numerous 
observations at present available, that the. sun con 
tributes an amount of about 0 5 per cent to the total m 
tensity of the cosmxc ultra radiation at 2 5 km above 


mg cosmic radiation does not necessarily exolude the 
jxwwibility that another part of this radiation is created 
m interstellar space by the formation of certain ele 
ments out of hydrogen, according to Eddington's and 
Millikan s ideas, although the principle of minimum 
hypothesis would rather induce us to try whether the 
stellar ongm hypothesis, based on the experimental 
evidence of the solar ultra penetrating rays, would 
suffice to explain the observed facts 

The conclusions put forward in this note certainly 
support the original ideas of Prof Nemst first men 
tioned in 1921 7 A few years ago, when the first 
results of observations on the daily period aocordmg 
to sulereal time were published, he wished that it were 
possible to increase the sensitivity of our apparatus 
until we could detect the ultra rays from a single 
stellar nebula or a single star I think the results put 


Period 

Numlx r of 
Days 

Armour open above 

Moan Values 

Difference (Day—Night) 

Day 

Night 

] 928 January-Maroh 

(32) 

24 46 mA 

24 34 mA 

0 12 mA = 0 0125 J 

1928 June, July, October 

(30) 

23 1(8 , 

23 88 „ 

0 10 „ =0 0104/ 

1929 January-February 

(ID 

24 68 „ 

24 59 „ 

0 09 „ =0 0094 / 

Weighted average difference 0 011 / 


Period 

Number of 
Da>s 

Armour dosed (10 cm lead screening all around) 

Moan Values 

Difference (Day—Night) 

Day 

Night 

1928 March 

(2) 

19 54 mA 

19 50 mA 

0 04 mA =0 0042 1 

1928 July 

<H) 

19 21 „ 

19 17 „ 

0 04 „ =0 0042 / 

J929 February 

(6) 

19 40 „ 

10 )8 , 

0 08 „ =0 0084/ 

Weighted tnorago ditto ronoo 0 0058 / (lons/c c /roc ) 

behind 10 cm lead 


sea level The penetrating power of the solar ultra rays 
is at least as great as that of the total cosmic radiation 
There is no doubt that this solar component of the 
ultra radiation is also present at lower lovels , on 
account of its very small absolute intensity it will, 
of course, be far more difficult to prove its existence 
in these levels An analysis of fcho very accurate 
registrations of the total radiation by Hoffmann and 
Stemke in Ktfmgsberg and m Hallo in this direction 
might be successful 

If the sun, as the fixed star noarest to our planet, 
emits rays of about the same qualities as the total 
cosmic penetrating radiation, one cannot but assume 
that all fixed stars are sources of a radiation of similar 
qualities The sun being a relatively old star of the 
yellow dwarf type may, of course, be expected to 
yield far less total quantity of the ultra penctratmg 
radiation than, for example, the younger giant stars 
Naturally, the ultra penetrating rays which we 
observe can only come from the outermost layers of 
the stars, since they are not able to penetrate material 
layers of more than a few hundred metres water 
equivalent 

It is not possible, at present, to say more about the 
nature of these stellar ultra rays whether they are 
electrons or protons accelerated m cosmic electric 
fields, or indeed photons (quanta) created by atomic 
mass shrinking or annihilation processes This hypo 
thesis of a partly stellar origm of the ultra penotrat i 


forward hero indicate that a modest beginning has 
been made in this direction At least it has been 
possible now to dotect tho influence and the penetrat 
mg power of the ultra lays from the sun It may be 
aclded that the evidente hero brought forward for a 
stellar origin of tlio cosmic ultia rays is completely 
independent of tho existence of a daily period accord 
mg to salt real time, a subject which is still under 
discussion Viotob F Hess 

Institute of Experimental Physics, 

University of Graz, Austria, 

Nov 4 

1 ihrland* lit dr z (leophpsik 20, )> 02 I9JS 
1 (Jerlanitt Hntr z (ieoph , 26 IIB4JU, 1930 
1 /riUchr f Orovhy* 3, 179 1927 

• Silz Ber Akad U If imm Wifn 11 ft J» pp 281 318, 1930 
‘ Mu* Zeitschr 13, p W> 1917 

• Zntwhr f l hpnk 50, pp 808 848 1928 

T Da* Wdtgobtiudo im 1 ithte dor noucren imm hung , Vcrlag 
Springer ltarlln 


An X-Ray Study of Mannitol, Dulcitol, and 
Mannose 

A recent investigation, earned out at the Davy 
Faraday Laboratory of the Royal Institution, gave 
the following results for these three substances 

Mannitol Space group, Q 4 , a - 8 65 A b~ 16 90 
A , c-= 6 66 A , density, 1 497 gm per c c , number 
of molecules per coll, 4 

Dulcitol Space group, 6^** , a - 8 61 A , b~ 11 60 


No 3192, Vol 127] 


12 


NATURE 


[January 3, 1931 


A, c-9 05 A , ft- 113° 45', density, 1 466 gm per 
c o , numlier of molecules per cell, 4 

Mannose Space group, > a - 7 62 A , 2> — 18 18 
A , c - 5 67 A , density, 1 501 gm per c c , numbei 
of molecules per cell, 4 

A frtudy of the X ray data suggests that m all 
throe cases the long dimension of the molecule corre 
spends to the a axis , in the alcohols, the molecules 
appear to liavo the long chain configuration , in the 
sugar, that of the manno pyranoae ring, with the 
longest dimension in the direction of the a axis 

The icasons for assigning these structures to tho 
various crystals will bo discussed in a paper which 
will appear shortly Thora C Marwk k; 

Textile Ph'ysios Laboratory, 

Tho University , Leeds, Nov 29 


The moat striking feature of the above list is the 
small variation in density shown by these saccharoses 
This m itself strongly suggests an approximate close- 
packing of some molecular unit, but when we arrange 
the data as in the following table, it becomes still 
more apparent how the dimensions of this unit— 
undoubtedly the sugar ring with its side-chain— 
impress themselves on the dimensions of the various 
unit colls 


Native cellulose 
Hydrate ceiluioae 
( ellobioso 
Maunuftfl 
Sucrose 


Axial 


l rosfl Motional 


Dimension 


10 3 
10 1 

11 1 

5 67 
H 0 


Product 


8 3x7 9 sin 84~03 2 i 
9 14x8 14 sin 62*-65 7 I a 
60x 13 2-000 00 ° 
ttx)l8 18x7 62=09.3] 

8 7 v? 65 cos 13*~04 7 


Structure of the Crystal Lattice of Cellulose 

From an examination of the available data tor 
colluloso and the sugars, yvh have forint d tho ton 
elusion that the hix atom Hugar ring is associated in 
the crystalline state with certain linear dimensions 
which are approximately constant, and that at least 


Sticrowi 

Gluroiw 

Mannose 


7 66 
(2 x )7 45 
7 62 


(Jx)ll 0x87 Coe 131-455 
10 40 > 4 09 9 
567x(ix)18]8~5f J 


)<W7 


Mannow 

fcruefcoee 

Horbose 


(4 x )4 65 
(2 v >4 66 
(4 X )4 66 


6 67x7 62 =442A 
(2, >5 03 x 8 06-405 \410 
6 12 x 6 43-3S3J 


Putting ary—66 6, yz — 51 7, and xz— 41 0, m order 


*10 1 


one of these dimensions usually corresponds to one of 
the axial lengths of the unit cell The existing crystal 
lographic data are as follows 



a 

4 

c 

Density 

Native reiki lone 

8 3 

10 3 

7 9, /■* = 84 ° 1 

1 52 

i Hydrate colhi 
| Jose 

8 14 

10 3 

9 14 , ft— 62 ° 1 

I 56 

Ollobioso 

50 

1 i l 

111 fi— 00 ° * 

1 556 

Sueroso 

11 0 

8 7 

7 ( 10 , p= 1031 ° 4 

i 1 588 

Mannose 

7 62 

IS 18 

1 r> 07 * 

1 1 501 

Glucose 

10 40 

14 80 

4 00 * 

1 544 

I metoso 

8 06 

10 06 

0 12 * 

1 598 

Sorbose 

0 12 

18 24 

0 43 * 1 

1 054 


* Calculated from the iltnoJty, crystal claw and axial ratios 


to determine the mean 
values of x , y t and z re¬ 
spectively, gives x = 7 27, 
y 5 04, and *-2x4 58 
We suggest that the in¬ 
terpretation of these re¬ 
sults is that on the 
average, the sugar ling 
takes about 44 A normal 
to the ring, about 5£ A 
across the ring in the 
direction of the cellulose 
chains, and about 7J A 
across the nng in the 
direction of the rnda- 
cham, -CH, OH 

Applying now these 
values to the case of 
cellulose, we see that 
there is no dimensional 
reason why the plane of 
the hexagonal glucose 
lesidues should bo taken 
parallel to the a axis (8 3 
A ), as has boon proposed 
by Meyer and Mark 1 In 
fact, the balance of evi¬ 
dence, particularly the 
evidence to be derived 
from the dimensions of 
cellobioso and tho stable 
form of cellulose (hyd¬ 
rate cellulose, mercerised 
cellulose), indicates that 
the plane of the rings 
should lie more nearly 

paiallol to the c axis (7 9 A ) 

The great advantage of this point of view lies in the 
way in which it links up the structures of native and 
mercerised colluloso, anil in the simple picture which 
it offers of the mereerisation process Fig 1 shows 
diagrammatically how closely related are tho two 
structures, and how small a change is required m 
order to pass from one to the other The change in 
density is very small and it may be recalled that for 
some time it was believed that both native and 
mercerised cellulose gave nse to one and the same 
X ray photograph All this m cjuite m keeping with 
what wo know of the changes in other dimorphous 
crystals 

Against these arguments must be placed the evi- 
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dene© which has been adduced from intensity measure¬ 
ments But both the theory and practice of intensity 
measurements on natural fibres are in a very immature 
state, and it is risky to argue that any proposed 
structure of oellulose accounts for the paucity of 
X ray reflections, when a similar phenomenon is 
shown by other natural fibres, such as silk and hair, 
built up of totally different molecular units 

W T Astbury 
Thora C Marwick 

Textile Physics Laboratory, 

The University, Leeds, 

Nov 29 

1 Mark and Moyer Z f phynkal Chtrme, B, 2, 115, 1929 

• Andrew, Z j yhytOcal Chem\e t 128, 20 , 1026 Burgtmi and 
Kratky Z J phyrdcal C/wmu, B. 4, 101, 1929 

• Hengitenberg and Mark, Z / Krvtt 72 301, 1929 

• Aatbury (Bucroao) and Marwick (mannoee) Unpublished result* 
obtained Ju the Davy Faraday Laboratory of the Royal Institution 


Ovoviviparity in Sea-Snakes 

In a communication on this subject in Nature of 
Oct 11, 1930, p 568, Dr Smith discusses my note on 
Txitvcnuda colubrxrui I am quite aware that Dr 
Smith’s statement that all sea snakes aie viviparous 
was something more than a mero reitciation, but I 
consider that both lie and previous authors have 
generalised from insufficient data 

When I wrote my previous note, I was fully alive 
to the fact that the deposition of eggs might con 
c oivably be an abnoimal occurrence, brought about 
by captivity I have since had the opportunity ot 
investigating the matter more fully, and had pm 
pared an account (to appear in the Bulletin of the 
Baffles Museum , No 5, which will be published shortly), 
before Dr Smith’s letter appeared 

Witnesses whom I have no reason to doubt have 
found the eggs and observer! hatching This takes 
placo on islands near Singapore in June, July, and 
August 

Pour females kept in captivity pioducod eggs, 
none of which contained an ornbiyo, although some 
of the eggs were laid a considerable timo after the 
snakes arrived 

In view of the evidence whi< li I have colktted, on 
one hand and Di Smith’s remarks on a specimen 
of this species, < ontaming embryos, on the other, 
only one conclusion appears possible the species 
must bo capable of either type of reproduction 
Either a local race inhabiting tno islands near Singa 
pore is oviparous, or tho individual is mflutneed bv 
the possibility or otherwise of access to dry land * 
Such an explanation is by no means impossible , tho 
Laticaudmai are definitely m ft transitional state 
between a terrestrial and an aquatic habitat , ovo 
vivipanty is a form of ovipantv, and far romovod 
from true viviparity, a mere question of the point in 
development at which the egg already a separate 
entity, is deposited Tho form of the skull and of the 
ventral shields, tho method of tasting the skin, the 
presence of ticks, all point to a shore habitat in the 
locally obtained specimens of Laticauda colubrina 
Tho flat tail and, possibly, tho colour are the only 
adaptations to a marine life 

Dr Smith mentions a specimen which deposited 
eggs at the Zoological Society’s Gardens , I believe 
this to be a spocimen recently obtained by me off 
Singapore, and dispatched to the Zoo It appears 
to have borne out its local provonance by depositing 
eggs during August The fact that the eggs were 

* Bumper's dlacovory of a female guarding her young on land Is 
strong evidence of ovJparlty It la almost inconceivable that a snake 
which fu« developed ovoviviparity a definite adaptation to an aquatic 
life, should take the trouble to como ashore to deposit Its young 
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laid singly proves nothing , two of my specimens 
laid bat< hes of six 

On the general question of reproduction in sea- 
snakes, then, it appears that wo may say that the 
Hydroph imae, in those species that have been observed , 
bring forth their young alive, but there is no evidence 
to show whether they are truly viviparous or ovo 
viviparous , of the Latiuiudin®, examples of ovi- 
panty and ovoviviparity have been observed, and it 
is possible that those two degrees of the same con 
dition may take placo within the bounds of a single 
species Norman Smedlky 

Raffles Musoum, Singapore, Nov 8 


Periodic Process in a Chemical Reaction 

Thf accompanying phot-ograph (Fig 1) shows a 
rather remarkable case of a periodic process in a 
< hermcal reaction The object shown is a potassium 
photoelectric cell made m this laboratory The cell 
was made by the usual method in which, after careful 
baking out of the glass, potassium is mtroduced by 



fig i 


distillation from a reservoir sealed on to tho vacuum 
system Tho potassium was then formed into a 
uniform layer on the bulb and the window opened by 
genfclo heating 

On sealing off the cell from tho pumps a inmuto 
crack occurred behind the projecting tube which 
cm loses the cathode lead Ail exceptionally small 
leak was theieby caused and the potassium layer 
oxidised very slowly Instead of oxidising uniformly, 
shaiply marked lings wero attacked first Even when 
tho potassium was completely oxidised the rings were 
still visible, us the ovule m them was white while the 
remainder was a veiy palo yellow and finally the 
mateiial in the ungs turned to lujuid potash solution 
while the remainder was still solid 

I he lings aio loughly circular with centres at tho 
crack, and the approximate riulu of successive imgs 
measured along the surfat e of the bulb are as follows 


l urve No 

Radius 

( urve No 

Radlua 

1 

1 2 (in 

8 

3 3 cm 

2 

l 85 

9 

37 

3 

2 2 

10 

4 1 

4 

2 5 

1L 

45 

5 

2 7 

12 

5 0 

6 

2 9 

n 

5 6 

7 

3 1 

14 

6 6 



16 

7 7 


The diameter of the glass bulb was 6 6 cm 

W T Gibson 

Lea Laboratoires Standard, 

46 Avenue de lireteml, 

Paris (Vile), Oct 29 
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The Photosensitized Decomposition of Nitrogen 
Trichloride and the Induction Period of the 
Hydrogen -Chlorine Reaction 
An investigation was commenced by us about two 
years ago with the view of obtaining further evidence 
as to the mechanism of tho induction period produced 
m the photo< hemical hydrogen-chlorine reaction by 
tho addition of email measured quantities of ammonia 
and other substances 1 

In preliminary experiments with ammonia it was 
observed that a small continuous increase of pressure 
of strictly zero molecular order occurred during the 
induction period Ammonia reacts with oxcess of 
chlorine to produeo nitrogen trichloride and ammonium 
chloride, 1 and the observed offeefc is explained as a 
hotORensitised decomposition of tho nitrogen chloride 
y the chlonno A closely similar reiu tion, termmat 
mg suddenly with a semi explosive pressure change, 
was observed in mixtures consisting of pure chlorine 
and small quantities of nitrogen trichloride only, the 
total pressure mi reuses obtained corresponding to tho 
not reaction 

2NC1 3 — N 4 + 3C1, 

Quantum efficiency meusuroments with homogeneous 
light of wave lengths 366 mm anil 436 mm indicate that 
tho photoseiisitiMod decomposition of the nitrogen 
trichloride in chlorine alone, proceeds by way of re 
action chains of short length, tho quantum efficient y 
falling to a limiting value m tho neighbourhood of 2 as 
the chlorine pressure is increased ‘ Inert 1 gases, such 
oh helium, argon, nitrogen, and oxygen, have speiilie 
retarding effects when added to tho mixture, and, as 
the pressures are increased, finally depross tho quantum 
eflu icncy towards tho above hunting value of about 2 
Variation of the total illuminated or unilluimnated 
surface is without measurable effoct, and it would 
appear that the rea< tion chains are initiated and con 
trolled in tho gas phase 

A further study of the induction period has shown 
that hydrogen has a lotarding influence oil the ilecom 
position of tho mtiogoiL trichloride numerically equal 
to that of helium 

The inhibiting effect of nitrogen trichloride on the 
hydrogon-chlormo reaction irmy bo explained in the 
light of modem views of the negative catalysis of chain 
reactions , and one is led to tho conclusion that small 
quantities of hydrogen chloride, compaiable in ninomit 
with tho mtiogen trichloride destroyed, should be 
formed during the indue tion period This has been con 
firmed Details of these investigations, together with 
a quantitative interpretation of results, will be pub 
Iislied elsewhere at an early date 

,1 G A GaivyiTus 
ROW Norrish 

Dept of Physical Chemistry, 

Cambridge, Nov 22 

1 Chain linn and McMahon J them S or 95 1 717, 1009, 97,840 
1910 Nonrlsh J ( hem Sor 127 , 2323 U12G 
1 Cf Noyc* and Haw J Amer < hem boc , 42 , 2167 , 1920 


The Band Spectrum of Silver Hydride. 

On account of difficulties m getting a convenient 
souico of light, earlier investigations on the band 
spectrum of silver h> dride 1 (AgH) were mainly limited 
to a small wave length region at X8180 X3480 By 
means of a device, I have now been able to extend 
these investigations to a region including a very great 
number of bands 

The sourco of light is an electric arc operating in 
hydrogen at reduced pressure Tho positive electrode 
is made of a silver aluminium alloy The aluminium 
(10 per cent) has a wonderful effect on the intensity of 
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the silver hydride bands, and m addition the troubling 
N, spectrum disappears completely. The increase 
of the intensity is probably due to a decrease of tem 
perature in the arc—the alloy chosen corresponding to 
the minimum points on the melting diagram of Ag-Al— 
an effoct quite analogous to that of the high potential 
small current arc used previously 

In this way, the rotational structure of fourteen 
bands belonging to the system m silver hy¬ 

dride have boon analysed and arranged in a vibrational 
scheme It appears from this scheme, that the vibra¬ 
tional levels of the lower electronic state can be ex¬ 
pressed by the formula 

F'lv) - 1723 - 33 5v'» - 0 0094e'« 

Tho excited electronic state, however, exhibits cer¬ 
tain irregularities of spacing in its rotational and vibra 
tional levels, which may originate from a perturbing 
electronic lovel An approximate calculation of the 
dissociation energy in both states gives us 

D ^6300 cm - 1 DM9000 cm 

Combining these values with that of the electronic 
frequency of the system (p 0 - 29,900 cm _l ) the energy 
difference between both products of dissociation wnl 
coi respond to a term different e of about 19,000 cm -1 , 
and supjiosing that the hydrogen atom is left unex¬ 
cited, this difference should fit into the term scheme 
of tiie silver atom It might be suggested that the 
normal lovel ( J iS) und tho still unknown l D' correspond 
to theso products, but strong objections could be 
raised to this suggestion 

Tho investigation is now being pursued with high 
dispersion showing a beautiful isotope effect in the 
bands This and the problems already mentioned will 
be discussed more fully in a future paper 

Ernst Benqtsson 

Laboratory of Physic s, 

University of Stockholm, 

Nov 19 

* K Bcnjtfsaon and E Bvoiwson C R , 180, 274, 1925 E Hwlthdn 
and K V Zuuutein Vhys ifrr.28, 18, 1020 


Properties of Dielectrics in Electric Fields 

I agree with Mr Addenbrooke, m his letter in 
Nature of Nov 22, as to the desirability of avoiding 
tho illogical nomenclatuie involved jn applying the 
term ‘ dieloctru constant * to a quantity which is 
apt to vary greatly according to the prevailing con 
'lit ions 

I should like to point out, however, that this matter 
has not boon ovei looked by physicists and electrical 
engineers 

Wo believe that V Karapetoff 1 first uiged tho use 
of the term ‘ permittivity * os originally proposed by 
O Heaviside * m place of spocifio inductive capacity 
This term is now common amongst British and 
American electrical ongineers, and is given as preferred 
to specific inductive capacity, dielectric constant, etc , 
in the “British Standard Glossary of Torms used in 
Electrical Engineering”, pubkshed by the Bntiah 
Engineering Standards Association in 1926 Further, 
the term ‘inductivity’ has also been proposed 

It might be of interest to poult out hero that 
according to Faraday s conception, the specific in¬ 
ductive capacity of a substance is a mere number, 
being the ratio of two measurements, one of which is 
made with tho substance and the other with air or the 
other (vacuum) aa dielectric medium In arranging 
the system of units so that the specific inductive 
capacity of the other is unity, tho quantity still 
remains a numeric 

According to Heaviside, however, a medium must 
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possess two physical properties if waves are to be 
propagated therein, and he therefore suggested it was 
desirable to postulate their real existence, and admit 
that they are measured by the 1 permittivity * and 
‘ permeability * of the substance in question, not 
withstanding that the precise physical interpretation 
may remain unknown 

Something similar was done in regard to atomic 
weights, which were referred to tho weight of the 
hydrogen atom taken as unity, before the real exist 
enoe of atoms was established 

To this extent, therefore, it may bo stated that the 
‘ jiermittivity ’ and 1 permeability 1 of a substance 
measure real physical properties, though, as in tho 
case of the atomic theory with the discovery of 
atomic numbers, a more fundamental property may 
one day be found A Morris Thomas 

The British Electrical and Allied Industries 
Research Association, 

36 and 38 Kingsway, London, W C 2, 

Dec 4 

1 Iho Electric ( lrcult , 1912 
1 LlectromagneUt Jhoory , vol l,p 21 1893 

Conjunctival Halos 

The halos familiar to those who resort to swimming 
baths at night present a subject of some interest 
They are referred to in a pamphlet published by 
tho Ministry of Health on “ The Purification of the 
Water of Swimming Baths’* (1929), p 18, an follows 
“ Owing to the difference in composition between 
tears and bath water, any prolonged swim can roh a 
slight mechanical or osmotic conjunctivitis, as may 
leodily be observed, after a long swan, by looking 
at a distant light by night, when tho light will be 
seen surrounded by a halo, duo to slight conjunct! 
vitis ” 

There are, in fact, two spectrum coloured halos, 
each with its outer edge red, thus indicating diffiac 
tion as their cause The inner halo shows consider 
ablo dispersion It is noteworthy that, unlike the 
effect seen through lycopodium <overod glass, the 
space immediately surrounding tho source of light is 
dark 

The radn of the halos are easily measured by means 
of a * Jacob’s rod ’, and are found to be 
Radius of red outer edge of 2nd order halo ~ 8° 25' 

„ „ ,, 1st order halo = 4° 49' 

The second order spoctrum is comparatively faint 
and therefore the first order value is the more trust 
worthy 

Inserting this in the equation (a + b) sin 0 - (2 n 4- 1)^, 

and taking the wavo length of the red light as 70<Vu, 
we get 0 0125 mm as the value of the ‘ grating inter 
val 7 (a+ 6) The second order spectrum gives the 
value 0 0120 mm 

It seems, therefore, that the surface of the cornea 
is covered with structured elements of this order 
of magnitude Shelford Bidwell arrived at a similar 
conclusion from other evidence The experiment 
described m his “ Curiosities of Light ana Sight ’* 
(1899), pp 124 129, indicates the existence of elements 
inch (0 0127 mm ) in length or breadth 
le refractive index of the cornea is 1 350 (Krause, 
in Helmholtz), and of water 1 333 This differcnc e 
is evidently enough to bnng the structure into 
sufficient relief to produce the diffraction 

Tyndall (Phil Mag , [4], vol 11, p 332, 1856) has 
described a similar effect m which the centre of the 
ring system is bright Sidney MeIiMOre 

The Yorkshire Museum, 

York 
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An Ostrich Shamming 4 Wounded*. 

The device of pretending to be wounded in order 
to lure marauders from the nest is one that has been 
recorded in tho case of a considerable number of 
species of ground nesting birds, mostly belonging to 
the more specialised families So far as I can re¬ 
collect, it has never been observed in the case of the 
ostnch 

Dr T A Nash, a former pupil of mine now in the 
service of the Government of Tanganyika, writes to 
me as follows — * On Ott 24 last I noticed a male 
ostnch coming straight towards me, not farther off 
than 50 yards The bird trailed its wings as if they 
were broken, and then seeing me, started off slowly at 
right angles to Us original direction One wing would 
flap spasmodically and then the oHtnch would sit 
down, looking backwatds to see how near I was As 
I approached, the bird would stagger to its feet, 
lumber on a few yards, and then sink down Once 
it appealed to be too weak to Htand up and topplod 
over on to its side, whore it lay panting Feeling 
certain that tho ostrich had boon mauled by a lion, 
I c ailed for my rUlo m order to shoot it, when one of 
the boys called, ‘The bird is well and only acting, 
it must have a nest near * Leaving ono boy hi watch 
tho bird, the rest of us rotroced our steps, and we 
found the nest about 40 yards away fiom whore I had 
first si on the bud 

‘ Tho < nest ’ Himply consisted of a cleaimg in tho 
grass, with eight young birds sitting on tho powdered 
black oaith amidst hiokon egg shells Other young 
had scuttled off into the long grass In addition, 
there was one egg in the nest Without touching 
anything, wo concealed ourselves at somo distance 
off Almost immediately we saw the male trotting 
back in perfect health, accompanied by the female 
The female must have boon at some distance off, 
feeding, tho malo Ixang loft to look after the nest— 
and very well ho did it ” 

It is interesting to find such intelligent behaviour 
in so primitive a bird as the ostrich 

E W MaoBrxde 

Imperial College of Sc lenco and Technology, 

South Kensington, London, S W 7 


Letter from Charles Darwin to Lord frarrer 

T send herewith a copy of a letter to tho late Lord 
Farrer from my father, C harles Darwin So far as I 
can ascertain, it has newer boon published It was 
evidently dictated, probably in the afternoon when 
tired by his morning’s work Hh remarks on ob 
servation and reasoning seem to me to bo of especial 
interest A letter on the samo subject, definitely ad 
mitting his error, is given m “ More Letters vol 2, 
p 373 

“ May 19, 1868 

“ Many thanks for your notes I do not doubt that 
you are right and 1 wrong How I came to make such 
a blunder I do not know, for I examined the flowers 
repmtodly I suppose I reasoned from the shapo of 
tho caudicle, and it is a fatal fault to reason whilst 
observing, though so necessary beforehand and so 
useful afterwards I will try to find a spocimen to 
convict myself I wish you or someone could find 
out what insects visit the fly ophrys and for what pur 
pose l am delighted to hear that you are interested 
about the stiucture of orchids I was formerly quite 
fascinated with these plants, especially with O Pyra- 
midalis and the common hstena ** 

Leonard Darwin 

Cnpps’s Corner, Forest Row, 

Sussex, Dec 4 
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Stellar Structure and the Origin of Stellar Energy* 

By Prof E A Milne, F R S 


1 )ERHAPS the most striking general character¬ 
istic of the stars is that they can be divided 
into two groups of widely differing densities In 
the first group, which comprises the majority of 
the known stars, the densities are of ‘ terresttial ’ 
order of magnitude, that is to say, their mean 
densities are of the order of the known densities 
of gases, liquids, and solids They lange from one- 
millionth of that of water to ten or, in raie cases, 
perhaps fifty' times that of water In the second 
group tho densities are of the order of 100,000 
times that of water Of the second group, the 
* white dwarfs \ only a few examples are known, 
but they are all near by stars, and it is generally 
agreed that they must lie of very frequent occur 
rence in Natuie, though difficult of discovery owing 
to their faintness Whether stais exist of inter 
mediate density lemains foi futuie observation 
The possibility of the existent e of matter in this 
dense state offers no difficulty As pointed out by 
Eddington, we simply have to suppose the atoms 
ionised down to free electrons and bare nuclei At 
these high densities the matter will form a de¬ 
generate gas, as fust pointed out by It H Fowler 
But this leaves entirely unsolved the question of 
why, under stellar conditions, mattei sometimes 
takes up the ‘ normal * density and sometimes the 
high density Owing to the piobable great fie 
quency of occurrence of dense stars, it might 
leasonably bo asked of any theory of stellar 
constitution that it should account for densf stais 
in an unforced way 

There are two main theories of stellar structure 
at the present moment That of Sir dames .leans 
accounts fot tho existence of giants, dwarfs, and 
white dwarfs, but only at the cost of ad hoc hypo 
theses quite outside physics Jt assumes stais to 
contain atoms of atomic weight higher than that 
obseivod on eatth, and it assumes them to he 
relentlosslv disapix anng in the form of radiation , 
it appeals to discontinuous changes of state con- 

n uont on successive ionisations, for which there 
ittle wan ant 1 think it is true to say that the 
majority of astronomers do not accept this theory 
The theory of Sir Aithur Eddington does not 
claim to account for the observed division of stars 
into dense stars and stars of ordinary density , nor 
does it establish the division of oidinaiy stars into 
giants and dwarfs On tho other hand, it claims to 
establish what is known as the mass luminosity 
law from considerations of equilibrium only, that 
is, without introducing anything connected with 
the phyHics of tho generation of energy It claims 
to show that the observed fact that the brighter 
stars are the moie massive can be deduced from 
the conditions expressing that the star is in a steady 
state, mechanically and thermally It does this 
by making the hypothesis that the stars (giants 
and ordinary dwarfs) consist of perfect gas Closer 

• Substance of lectures delivered at tho Eoyal Institution on Deo 2 
and Dec 9, in$t) 
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consideration of the actual formula used by the 
theory shows that it scarcely bears out the claims 
made for it by its originator The 'formula for 
the luminosity ’ of a star makes the luminosity 
vei y nearly proportional to its effective temperature, 
and so the so-called proof of the mass luminosity 
law involves a semi-empincal element, namely, an 
appeal to the observed effective temperatures of the 
stars, for the observed values of which the theory 
fails to account Another difficulty encountered by 
the theory is that it makes the interiors of the more 
luminous (giant) stars cooler than those of the 
fainter stars, and it makes the interiors of both 
too cool for the temperature to have any appreciable 
influence on the rate of generation of energy, by stimu¬ 
lating, for example, the production of radioactive 
elements or the conversion of matter to radiation 
The claim to establish the mass-luminosity law 
from mere equilibrium considerations cannot, how¬ 
ever, be sustained for a moment We may regard 
a star m a steady state as a system provided with 
an internal heating apparatus (the source of energy) 
It adjusts itself—state of aggregation, density 
distribution, temperature distribution—until the 
sui face emission equals the internal generation of 
energy L But provided the luminosity L is not 
too large (in order that the mass shall not burst 
under radiation pressure), it is dear that a given 
mass M can adjust itself to suit any arbitrary value 
of L If, starting with one steady state, we then 
alter L (upwards or downwards) by altering the 
rate of supply of energy, the star will simply heat 
up or cool down until tho suifaco emission is equal 
to tho new volume of L —precisely like an electric 
lire L and M are thus independent variables so 
far as steady-state considerations are concerned 
Tho fact that L and M show a degree of correlation 
in Nature must be connected with facts of an 
altogether different order, namely, with the physics 
of energy generation It is essential to recognise 
the difference between tho formal independence 
of L and M as rogaids steady-state considerations 
and the obsei ved couelation of L with M in Nature 
The observod mass luminosity law must depend 
on the cncumstance that in some way the more 
massive star contrives to provide itself with a 
stronger set of sources Tho claim to establish the 
maos luminosity law from equilibrium considera¬ 
tions only appears to me a philosophical blunder 
Further, it is unphilosophical to assume the interior 
of a gas to be a perfect gas , either knowledge of 
the interior is forcvei unattainable or we should be 
able to infer it from the observable outer layers 
When we dispense with tho perfect gas hypo¬ 
thesis and at the same time recognise the in¬ 
dependence of L and M as regards steady-state 
considerations, it is found that a rational analysis 
of stellar structure automatically accounts for the 
existence of dense stars without special hypothesis 
Further, it shows, as common sense would lead us 
to expect, that the more luminous stars must have 
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the hotter interiors Here the temperatures are 
found to range up to 10 10 degrees or higher, de¬ 
pending on luminosity—a temperature sufficient to 
stimulate the conversion of matter into radiation 
In addition, it shows that the central regions of stars 
must be very dense, ranging up to 10 7 grams cm 
or higher Thus the difficulties met by earlier 
theories fall away as soon as the ground is cleared 
philosophically 

The foregoing ideas suggest the following as the 
fundamental problems of stellar structure (1) What 
are the configurations of equilibrium of a presen bed 
mass M as jts luminosity L ranges from 0 upwards, 
M remaining constant ? (2) What is the effective 

temperature T, associated with a given pair (J/, L) 
in a steady state ? (3) What is the value of L winch 
will actually occur for the physical conditions 
disclosed by the answer to prob¬ 
lem (1) ? 

We observe that the outer parts 
of a star are gaseous Consequently 
we oan solve the problem of the 
state of any actual star by integrat¬ 
ing the equations of equilibrium from 
the boundary inwards , we are entitled 
to assume the gas laws to go on 
holding until we find that the con 
ditions are incompatible with them 
We then change to a new equation 
of state, and carry on as before 
We change our equation of state as 
often as may be necessary until we 
arrive at the centre 

The answer to the first of the prob 
loms formulated above has been 
worked out, for certain types of 
source distribution and opacity, fry 
the method of inward integration 
Tho results are sufficiently alike to 
be taken as affording insight into the 
nature of stellar stiucture in general, 
and are as follows For a given 
mass M t of prescribed opacity, there 
exist two critical luminosities L Y 


* centrally-condensed * The physical origin of the 
different types of configuration is simply the varying 
effect of light pressure ForL - the light-pressure 
due to L is just sufficient to distend the star against 
its self gravity and maintain it in the form of a 
perfect gas For L t >L>L 0 light-pressure is so 
nigh that foi equihbnum to be maintained gravity 
at any given distance from tho centre must be 
assisted by concentrating as much matter as possible 
inside the sphere in question , when this process 
is camod out for all spheres, we get a oentral con¬ 
densation For L 0 >Ls> 0, light pressure due to L 
is so low that the mass cannot support itself against 
its own weight in the form of perfect gas, and 
collapse sets in until the gas laws are disobeyed 
The diffuse configurations L L 0 are unstable with 
respect to small changes of L 




and L 0 (L t > L 0 ) such that for 


iiua I and 2 -The linear farina of steady ntato con ft mirations of a mass M, of proscribed 
opacity, as IU luminosity L varies (I fits v\hite dwarfs are the collapaed con 
figurations of the general theorv The b imb n Addington polytropea are the gaseous 
dliruse configurations of the general thtory the> are unstable In general with 
r< gard to deviations of L on either sUlo of the value l , The centrally condensed 
scries lias not been fully worked out—It awaits tho construction of certain tables— 
but it may be provisional^ Identified with slurs in the state of giants and ordinary 
dwarfs Tho diagram Is to l>« understfMMl as clnssith utory not evolutionary ) 
(/><= central density r,. —external radius ) 


L>L t no configurations of equih 

bnum exist, for L l >L>L 0 the density and tempera 

ture increase very rapidly as the centre is approached 

(t oc r 1 ^log C °5 — ^ so that in the centre there is 

a region of very high temperatures and densities 
where the gas laws are violated, for L = L 0 a 
diffuse perfect gas configuration is possible , for 
L 0 >L >0 the only perfect gas configuration w a 
hollow shell provided with an internal, rigid support 
ing surface of spherical shape Since in Nature no 
internal supporting surface is provided, to find tho 
actual configuration when >L >0 we construct 
the artificially supported hollow configuration and 
then lemove the supporting surface The mass 
must collapse, and collapse will proceed until a 
steady-state is attained in which, except for a 
gaseous outer fringe, the gas laws are violated 
Such configurations may be termed ‘ collapsed * 
Configurations for which L X >L>L 0 may be termed 
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For collapsed or centrally condensed configura 
lions the <ontie wdl bo occupied by a gas in a 
degcneiato state When the mean densities or 
effective tomperatuies of collapsed oonfiguiations 
are calculated, using the Fermi Dirac statistics 
for the degenerate gas, they are found to agree 
with the observed ordei of magnitude for white 
dwarfs Thus, collapsed conhgui ations may be 
identified with white dwarfs A white dwarf is 
thus a dense star simply because its luminosity is 
too low, and its light pressure accordingly too low, 
for it to support its own mass against its own 
gravity From another point of view the calculation 
affords an observational verification of the numerical 
value of the * degenerate gas constant * the co 
efficient K m the degenerate gas law p = Kp* t and 
so a check on the Fermi Dirac statistics 

If collapsed configurations may be identified with 
white dwarfs, centrally condensed configurations 
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may be provisionally identified with ordinary giants 
and dwarfs, though the full determination of the 
properties of centrally-condensed configurations 
awaits the consti uction of certain tables Centrally- 
condensed configurations appear to have the pro¬ 
perties that as L decreases from to L 0 the 
effective temperature rises to a maximum and then 
decreases again This would correspond to the 
observed division into giants and dwarfs I give 
this deduction with some caution, as it is not yet 
demonstrated rigorously in the absence of the tables 
above mentioned 

A point not yet settled is the question of the 
continuity of the senes of centrally condensed con 
figurations with the collapsed configurations (-Figs 
1 and 2) There arc indications that as L passes 
thiough L 0 from above to below, the external radius 
of the configuration may decrease d^continuously, 
the gaseous envelope collapsing on to the dense 
coro If tins is confirmed, it would follow that a 
Htnr, when its steady state luminosity L falls 
through a certain critical value (depending on its 
mass), exhibits the phenomena of a no\a or 
temporary star Foi it would have to disengage a 
laige amount of gravitational potential energy in a 
Hhort time, so that the actual omission would under 
go a temporarv increase, falling again to a value 
just below its previous vulue It would bo highly 
interesting to have observational data as to the 
densities of a nova before and after the outburst 
The caily tvpc spectrum of the later stage of a 
nova may indeed be taken to indicate a high 
effective tern jku ature, and so a small ladius and 
high density, in accoidnnce with our prediction 

The impoitant point about all the foregoing 
analysis is that it involves at no stage any special 
projicrties of matter or special assumptions The 
observed features of the stars aie thus found to 
depend only on the most general proyiertios of 
matter in association with light pressure 

A question logically distinct from these is the 
origin of stcllai energy Here we require to know 
something of tho physics of enoigy generation 
The following suggestions arc frankly of a spccu 
lative chaiactei Let us assume, in accordance with 
a hypothesis fiist made by Jeans (not his later 
hypothesis of BUpcr radioactive atoms),that protons 
and electrons can unite to form radiation Then 
thermodynamic considei ations show that the pro 
cess must be reveisible — photons can generate 
matter We know that matter at oidmary tem- 
peiatuies is stable Hence wo may postulate the 
existence of a critical temperature above which 
the process can go on in either direction Suppose 
this uitical temperature has been passed at 10 11 
degrees Calculation then Hhows that at 10 u 
degrees almost the whole of the mass in an enclosure 
would be m the form of radiation, and further, that 
lowering of the temperature of the enclosure would 
result in more of the survivmg matter present dis¬ 
appearing in tho foim of radiation The process 
is in fact tho thermodynamic opposite of evapora¬ 
tion steam condenses to water with emission of 
onergy, and the process is accordingly encouraged by 
cooling, matter ‘evaporates' (to radiation) with 
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emission of energy, and the process is encouraged 
by cooling Now, the centre of a star is a sort of 
thermodynamic enclosure with a slight leak It 
follows that if (as the steady state theory indicates) 
the central region of a fairly luminous star is at a 
temperature of 10 11 degrees and a high density, 
then this central region is effectively ft reservoir 
of very dense radiant energy, with a mere sprinkling 
of ordinary matter present Natural cooling of 
this reservoir provides the star's emission to space, 
and the reservoir is itself maintained by the con¬ 
version of matter into radiation inside it and on its 
confines 

Calculations baaed on this idea are consistent with 
the usually accepted evolutionary time scale, and pre¬ 
dict a rate of ‘ generation * of energy«per gram of the 


right order, namely, c ^ 


4c a dT 

yp throughoutthemass 


of the core, where -dT/di is the rate of cooling 
Tht rate of loss of mass is given by the usual 

formula <= - ^ By combination of these for¬ 
mulae it m found possible in principle to establish 
a relation linking M with T„ (the central tempera¬ 
ture) , this is the additional relation which, by 
expression of T t in terms of L and M by means 
of the steady state theory, must lead in due 
course to a mass luminosity correlation Whether 
it agrees with the observed mass luminosity law 
remains for future investigation, but it is a final 
satisfaction that, after first considering L and M 
as independent variables, we are able to use the 
equilibrium configurations thus disclosed to arrive 
in outline at a solution of tho problem of the actual 
correlation of mass and luminosity in Nature It 
is to be note d that the star’s generation of energy 
is naturally non explosive, for it is simply a con¬ 
sequence of the natural tendency of the star to 
cool Tho star behaves, in fact, simply like a freely 
cooling body containing a central region of very 
high specific heat—namely, a pool of intense radiant 
energy, which is gradually drained away though 
partially reinforced by the conversion of matter 
From this point of view, it is not that a star descends 
an evolutionary path because its rate of genera¬ 
tion of energy slackens , it is rather that the act 
of evolving and the act of radiating onergy are 
identical 

Those suggestions as to tho origin of stellar 
energy and tho mode of stellar evolution are not 
to be pressed They are to be sharply distinguished 
from the steady state theory, which by the rational 
process of proceeding from the known stellar ex¬ 
tenor step by step into the unknown intenor 
indicates an inev itable senes of configurations which 
correspond to the observed bifurcation of celestial 
objects into 1 ordinary * stars and ‘ dense * stars 

Note —The fundamental result of tho rational 
method of analysis of stellar structure described 
in the foregoing article is tho division of con¬ 
figurations into two types, the ‘ collapsed ’ and the 
1 centrally condensed ’ The existence of these two 
types can be demonstrated without complicated 
mathematics by the following argument Let 
(Continued on p 27 ) 
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Biology in Education and Human Life 

By Prof A V Hill, K R S 


D URING the Iaat quarter of a century it has 
gradually bet n realised that biologic al s( u xu e, 
no less than physical science, has an important 
role to play m the affairs of human life Man is u 
creature partly of his inheritance (which we arc 
just beginning to understand), partiv of Iuh environ 
meat and education (which have long been matters 
of study and discussion) His nature, as a sens it i\ c, 
responsive, and creative bung, is determined partly 
by the material—in a wide biological sense—of 
which he is constructed, partly by the treatment 
to winch—in dtvdopmtni and education -that 
material has been subjected 

Human Nature and Environment 

] would not deny—far from it—the cvtienn 
importance of the environment of the traditions, 
of tilt stores of wealth and knowledge, of the 
accumulations of wisdom, wit, and loving kindness 
which suiround us Do not imagine that expeu 
mental scient e leads necessarily to materialism m 
those who follow xt Like Martha, indeed, we ate 
often cumbcrtd about much serving in our labori 
tones vve have to be careful and troubled about 
many things—including the woiking of 0111 app u 
atus which leaves us often, alas, with too little 
time for reading or reflection Those of you 
however, who, like Mary, have i how n tht good 
part, do not be too sure that we poor e\p( rime nt il 
scientists are entirely lac king m appret lation of the 
more spiritual affairs It is only when provoked 
by theological dogma, or by prejudice blinding 
people’s eyes to the most evident facts, that we 
Iohc our heads and tempers and heeome breakers 
of idols Naturally, I think, wo are sane and 
reasonable people, people who if treated with a 
little kindness and understanding mav often be 
made quite decent members of Houcty Admitting 
hove ever, the value of the accumulated wealth and 
wisdom in our environment, of the culture stored 
by centuries of thought and labour, the hard facts 
of experience and experiment tell us certain things, 

* Bnftui tho Henry Sidnwlck Memoriul Lecture d* IKcred at Ncwnham 
lolleire Cambridge on Nov ll 


which (annot be denied, as to the biological hack 
ground of our human uutim Those things, of 
w hie h so many i dm ated people aio quite, or almost, 
unaware, arc what 1 wish to discuss Jure 

Each of us arose from the muon of two cells, 
one of winch alone dcudcsl the sox to which vve 
belong Our inheritance of bodily characteristics 
and of mental tcnd< iu it s was dtft rnunetl by certain 
elements in those cells, elements the separate 
existence of which is as certain as that of atoms 
and ele t trons Our bodu s and out m rvoutj systems 
developed in i certain wav, affected—hut not 
st ttlc el— bv our environmt nf, through the continual 
division of those (tils The blushed product" our 
sd\ts- depends for its ptopt r functioning upon a 
variety of nuasuiahle f it tors, mtcmal anti external 
to the bod\ Out tluldrtn inlic nt the same 
tenth nt its tnd pnssihihtu s visible or latent, as 
ut do, masked or < vaggeiated hv the tendencies 
and possihihtu s of the ir otlu r paunts Health and 
happiness, powu to contnbutc to the common 
stock, an linked as funt turns of the main variable’s 
ofmhtutamt and sunoundmgs f rhc peculiarities 
of brain and nervous system, of internal st ere turns 
and digi stum, uu mmgh d with education and 
envliomnent, with poetry and n ligion, mpioduting 
nunei and tharatlti (Jrtal, the re fon , as are our 
birthijghts of t n\i!oumi nt, vast vs an the un 
conscious elicits of tradition uni upbimgmg, we^ 
delude omsclvts if wt do not ntognme that tin 
intuit of man the individual, and of mankind ttu 
organistd sotietv, dipinds m laigt rneasuu mi 
biological faetois 

hit (Hnekal Il.nokvnce oh Biolouy 

It is easv to ho too ignorant of these thmnitary 
f u ts it is possible for giown up men and women, 
othciwist i due ated people, to hi wholly unawan 
of all that pertains to the sucnei of living things 
Even among scuntihc nun themselves, many are 
quite mnoct nt of any at quaintaiirt witli that major 
half of natural knowledge whnh coined under tilt 
category of biology Wliat would they say of a 
biological colleague who knew nothing of elemental y 

a4 
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algebra, who could not use simple physical appar | 
atus, who had wvcr learnt to employ a balance, 
who could not tell the difference between mom<n 
turn and < nergy 7 So gr* at indeed is their innoc cnee 
that many of them suppose the problems of biology 
to be quite simple, only rather messy and in¬ 
exact f Uow many historians, scholars, lawyers, 
even philosophers, have any biological knowledge 7 
Yet what would they think of a biologist who 
was completely ignorant of history, literature, or 
philosophy, who could not read a single foreign 
language ( It would su m, however, that to be im 
versed in matters s<> important os those with wluch 
biology deals, and withal of such supreme inter* st, 
is no less to he deplored than to be quite unlearned 
in humane litters 

It ih possil>I( m the University of (Vinibndgo to 
obtain an honouis dtgrie in HOiencc by taking the 
Natuial Sclcri(( h Tupos and studying only phy sits, 
ehenustry, and mathematics It would be equally 
possible to take three biologic al subpets, but these 
would necessitate at least a certain Knowledge of 
(lumisirv and physics No man or woman, 1 feel, 
should be able to go out flora this plaee with the 
hall mark of a scientist who lias not taken, here 
or at school, some course in gt ntral biology Many 
unfortunates, gifted with no power of solving 
equations oi of conjuring with triangles, struggle 
for years m attempting to pass the mathematical 
examination for matriculation in various urn 
veisities and yet then is no requirement at all 
of knowledge far mote fundamental to human life 
than mathematic h Latin our children must take 
m the ‘ Little Go * Latin is essential to the 
pi ope r understanding of littrature biology only 
to the pioper umlt istanding of man 1 Mathematics 
and Latin are an < \ccllent discipline for the mind 
granted for those who have that kind of mind But 
would you teach them these to the exclusion of all 
more natural knowledge i Would mu colleague's 
in those subjects, often knowing nothing of biology, 
dare lo assert that time is no mental discipline to I 
be found in the study of lift phenomena 1 Few 
discoverier are of such general significant c, such 
universal application, not many facts have had such 
an cfloct on human thought in all its aspects, as 
that of evolution Are the implications of evolu¬ 
tion of Ichh significance than thoso of the binomial 
theorem or of Latin grammar 2 

Economics deals with human lift, with man in his 
social aspects , it cannot fail to be concerned with 
problems of population, food supply and transport, 
pubho health, heredity, eugenics, psychology, and 
medicine all matters of great significance m 


I volving, if they are to bo properly understood, the 
biological factor How many economists have any 
acquaintance with biology 2 Admitting the value 
and importance of history as a factor in political 
economy, admitting the mental discipline of the 
classics and (for the sake of argument) the greater 
grace and dignity of the writings of those who have 
been brought up on Greek and Latin , admitting 
that mathematics enables the student to thmk m 
terms of flux and change, and is bound to aid m a 
study involving probability and the laws of large 
numbers of differing individuals admitting all 
these things, is there no place for biology in a 
scheme of teaching and research in economics ? I 
do not imply that economists should be experi¬ 
mental biologists Wc teach physics and chemistry 
to our medical students, not because we expect 
most of them to use these sciences m their practice 
—thev certainly will not—but as a necessary dis 
eipline and preparation for their minds To exclude 
physics and chemistry from medicine would seem 
just as reasonable as to omit biology from political 
economy 

Bioloov in Kklauon to other Science 

One difficulty m the teaching of biological science 
anscs fioin the fact that this requires a knowledge 
of othoi things of chemistry and physics, of a 
ceitam minimum of mathematics It is possible 
for a mathematician, a physicist, or a chemist to 
be unaware of most that lies outside his proper 
study {Such narrowness is rarely found m a 
biologist his work requites at least a nodding 
acquaintance with the other sciences Except 
to the pure naturalist, and often indeed to him, 
the phenomena of life are hound to raise questions 
of chemistry and physics, or of metcoiology and 
geography, at every turn The coefficient of 
thermal expansion of water, for example, and its 
variation with temperature, determine the relative 
richness of cold and tropical regions m living 
) fauna ('urruits and climate, temperature and 
l miration, the constitution of the land, the com 
position of the air, these determine the incidence 
and possibilities of life The concentrations of 
phosphate and nitrate in sea water are limiting 
factors in the amount of its living material , 
solar iaduition acting on the plankton determines 
the great growth of spring and early summer 
The presence of carbon dioxide m the air, of 
iodine, calcium, and oxygen m the streams such 
factors, and an infinite variety of others, provide a 
necessary basis for any discussion of the natural 
habits and development of animals and plants 
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Often enough the physical and chemical questions 
provided by life are very complex and difficult, 
requiring special training and experience for their 
solution Herein, indeed lies the difficulty, not 
only in teaching biology, but also in tempting the 
ablest mmds to take it up as a profession 

This difficulty can lie solved only b\ a com¬ 
promise In its elementary stages the study of 
biology provides little of the discipline which we 
associate with mathematics, or with Latin and 
Greek There is no pom asiriorum tlieie are 
no things peculiarly difficult to understand , 
there are no problems to solve, no examples to 
set, no proses to translate, no poems to juggle into 
hexameters The mind, like the body, can only 
be trained to its best performance bv setting it 
to do what is haul, in facing and overcoming diffi- 
(ulties, in making efforts not meiely of rcpetition 
but also of achievement Elementary biology 
provides little of the mental gymnastics which 
we associate with those older studies Moreover, 
m all but its simpler stages, biology requires a 
knowledge of other sciences without these 
large fields of it are meaningless The tendency, 
therefore, and in principle a good one, is to teach 
those other sciences first Unless, however, wo 
ate prepared to tolerate a degree of specialisation 
in our schools which is uncleanable both for eduui 
turn and for science itself, there is little turn or 
opportunity left for still another scientific subject 
Biology m consequence is left to take a second 
place—or no place at all—at school The best 
munis of the coming gcneiation are steeper! m 
mathematics and physical science—if m any 
science—and it is difficult later to draw them off 
into biology 

KacRUlTS TO BlOLOOY 

In the past the recruits to physiology and other 
biological subjects came largely from those who 
had studied classics and mathematics in their 
earlier clays and then decided to do\ote themsehes 
to natural science The Science Tripos at Cam 
bridge—as it was—had a great advantage in tins 
respect, by leading many of the ablest students 
to study one at leaBt of the biological subjects 
The possibility of taking mathematics, as well 
as physics and chemistry, has largely closed that 
channel I am sufficient of a reactionary to feel 
some of the advantages of the older traditional 
type of education The practical difficulty hns 
arisen owing to the much more widespread teach 
ing of science at school In previous days we 
came to a university with our mmds open, and if 
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we decided to study science we chose our subjects 
without prejudice By the time, nowadays, that 
a student has spent at school some years already 
at one subject, ho is unlikely to be so reckless 
as to burn his boats and tiansfer his allegiance 
elsewhere Moreovor, there is such a demand by 
their teachers for men and women of the highest 
ability, that overy possible inducement is offered 
them, if they be able enough, to remain where 
they cue 

I know that iny mathematical and physical 
filends would be deeply grieved — and quite 
ughtl>, from then own point of view—were we 
biologists abh to tap the source of their ablest 
students Oui pioblcins, however, are at least 
us important, at leist as interesting, and far more 
difficult than theirs, and T have no doubt at all 
that many of the ablest wotktra in our uinversi 
ties who now devote themselves to mathematics, 
physios, and cheinistiy would have made, had they 
been caught caily, equally distinguished biologists 
T am suk inched, that many of om classical or 
legal filends, had they been given the chance, 
would have done at hast the same* they are not so 
incompetent eithei f As a practical step, biology 
must demand that, with all its intellectual interest 
and its linpoitince in human affaiis, it should be 
brought sufia h nth to the attention of boys and 
girls 1o enable them to decide with their eyes 
open whether that, or something else, is what they 
wish to study The quality of oui recruits would 
use, could time he found in the last few years of 
school to lntioduce, m a general way, the ideas 
and possibilities of biologie il science Those should 
bo regarded as lacking education who arc ftl 
together ignorant of the natuie of living things 

Biolouv Kssfntial Factor in Education 

The discipline of the mind, important as it is, 
is not the only object m education, any mort than 
is the production of athletic champions tin chief 
pm pose of ph\suul training Manv of the nub 
jects taught at sc hool—histoi v, geography, modern 
languages, poetiv, divinity, uuwic —arc to be re 
gardod rather fiom the point of view of thur 
cultural value than as simple mental gymnastics 
Experience has shown that biology also can be 
included in this larger eategoiy, even for children 
of a relatively t< rnler uge An admirable pam¬ 
phlet, “ Biology in the Elementary Schools and its 
Contribution to Sex Education ’ , published by 
the American Social Hygiene Association, de 
st nbes a senes of experiments in the teaching of 
biology, even to quite young children, by a group 
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of sympathetic and intelligent people (< To chil 
dren in general, regardless of their upbringing, 
the world of living nature is vastly interesting ” 
“ Childien ha\o shown in the course of their studies 
in biology ample evidence of their ability to classify 
facts, recognise relations between ideas, make 
generalisations, formulate results “ They have 
found new problems in old haunts, have examined 
them resourcefully, critically, objectively ” It is 
true that such teaching requires more skill and 
understanding, more foiethought and preparation 
than much of the established routine of the schools 
Biology poorly taught is as bad as history poorly 
taught To introduce biology wholesale, and 
without the provision of intelligent and syrn 
pathetu teachers, might be dangerous and would 
certainly lowei its value as an ingredient m a 
humano and liberal education L< t us letain 
without question the subjects which discipline 
the mind by their formal precision, their logical 
difficulties but among those which are taught 
in order to breed a wider understanding of the 
world, I would urge that, in the ideal school, 
biology in its general as|>r(ls should have an 
assured and honourable place That place, how 
ever, must be acquired gradually 

In a vantiv of wa\s such a minimum of biological 
knowledge a x 1 would have every child possess can 
minister to Ins or her needs and thought* and 
difficulties The problems of sex are much simpler 
if seen from the natmal and objective point of 
view Reproduction is an honest and straight 
forward matter from the biological aspect Inborn 
differences m mental and physical qualities, and 
the manner of then origin, are essential factors in 
the structure of souctv our views of human 
relationships aie bound to be affected by the 
existence of such differences—and to bleed rational 
views on human relationships is one chief purpost 
of education The basis of the family or the tribe, 
the relative effects of inheritance and environment, 
the aristocratic or the democratic principles m 
government, all these are matters which hvely 
young minds will ponder and debate, and which 
ultimately depend upon the intrinsic properties of 
'man, the biological unit Problems of mental and 
bodily health, of nutrition, of physical training, of 
disease, be longing naturally in one sense to medicine, 
are most readily approached by children, as by 
adults, through the channel of biology 

It is possible, of course, to trade on ignorance, for 
gclflsh and even for unselfish ends Those who 
believe in war may object to enlightened education 
on matters pertaining to reproduction as hkely to 


dimmish the supply of * cannon fodder' Those who 
desire to maintain the rights of inherited power, or 
rank, or wealth, may prefer to uphold the biological 
fallacy underlying an aristocratic constitution of 
society Those w ho look to socialism as a cure for 
human ills may try to disguise the fact that all 
individuals are not, and cannot conceivably be 
made, alike in quality or character To all, how 
ever, who desire to know and to spread the truth 
in such matters, trusting in the good sense of man 
kind, thtre can be no question that if the claims of 
biology are verified, it is right to demand for it a 
proper place m education 

Inheritance and Eugenics 

Can the claims of biology be verified? I will give 
a few examples Let us take first the subjeot of 
inheritance, and assume (for the sake of argument 
and simplicity) the gene theory of its mechanism 
In recent years, owing to careful experimental 
studies, the manner in which natural character¬ 
istics are inherited or handed on has become 
apparent, if not in detail, at least in general 
outline There are many common fallacies about 
inheritance, derived from imperfect expenmental 
knowledge or bv false deduction from experience 
Much of so called eugenics is based upon such 
fallacies It is often imagined, for example, 
that by preventing the breeding of feebleminded 
individuals the race might in a few gem rations be 
completely teheved of the burden of feeble minded 
ness Assuming (to quote Jennings) that the 
feeble minded make up about one third of one per 
cent of the jxipulation, it is possible to compute 
that about ten per cent of the population bear one 
of the defective genes, a pair of which lead to the 
deft ct in question In a population of 50 millions 
there is a group of 45 millions having none of the 
defective genes at all , another group of 5 millions, 
quite normal minded but with one defective gene, 
people whom we may describe as carriers of feeble¬ 
mindedness, the defect being latent but ready to 
appear in the offspring if combined with a similar 
one from the other parent, and a minor group of 
160,000 actual feeble minded, oarrymg two defective 
genes If both the second and the third groups 
together could be prevented from breeding, feeble 
mindedness could be eliminated in a single genera¬ 
tion This, however, in our present state of 
knowledge, is quite an impossible achievement, 
there is no way of recognising a defective reces 
sive gene except in its occasional effect on the 
offspring If we could prevent—and to this there 
are merely the usual sentimental objections— 
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the breeding only of the third group, the actual 
feeble-minded, we should get nd at once of about 
11 per cent of these defective people in the next 
generation 

The procedure, however, of eliminating this 11 
per cent would have affected very Little the reservoir 
of earners, the five million just mentioned Re 
peated in the next generation it would have com 
paratively little additional effect, and would need 
to be continued indefinitely to maintain even the 
ground gained I am not saying that this should 
not be done—it should be done, but wt must not 
expect too much from it It has been computed 
that if a character governed by these rules 
affected one per thousand of the population, and 
if we attempted to eliminate it by preventing the 
propagation of those who possess its two deftc 
ti\o genes, it would require 68 generations (or 
2000-3000 years) to reduce its incident o to 1 m 
10,000 Two morals may be drawn (1) that 
eugenic hindrance to breeding, with the know ledge 
we now possess, might produce a definite but not a 
startling effect m bettering the race , and (2) that 
k search in such matters should be pitssctl on, for 
if we could find the means of recognising latent 
defective genes in those who tarry them, we should 
have forged a tool which, in a single generation if 
men would submit to its us<, would relieve man 
kind for ever, or at least until they arose spontane 
ously again, of some of the scourges of the race 

Mankind, in all probability, has many millions 
of years yet to run before forces quite outside our 
control finally render the earth unfit for habitation 
Anything which we can do, by rearing a fitter rate 
of men, to make the future happier and richer 
would seem to be well done Some qualities are 
obviously more desirable than others There exist 
human beings who arc vigorous, wise, virtuous 
others that are not, the differences depend in part 
upon inheritance Could we eliminate the tend 
encics not only to undesirable mental qualities 
but also to harmful physical ones—susceptibility 
to disease such as cancer and tuberculosis, defor 
mities, various forms of weakness and unfitness- 
how happy and how beautiful a race might yet 
reign upon the earth Look, as Jennings says 
m his book, The Biological Basis of Human 
Nature ”, on what has been done for the breeds of 
cattle and poultry and for cultivated plants Shall 
we use, it is often asked, our knowledge of genetics 
for the improvement of domestic animals and 
fruits, and neglect the infinitely more important 
improvement of the human stock ? This is the 
question which eugemsts ask The answer—to 


some a very unexpected one—can readily be given, 
loosely quoting Jennings's words 

“ There is no obstacle m the known principles of 
genetic science to the attainment of such a result, 
provided we can decide on the qualities we wish to 
preserve or promote in our human stock, and pro 
\ided that the necessary methods are applied with 
the necessary thoroughness for the necessary length 
of time The difficulties are not m the thorny but 
m the practice A practical brooder must be placed 
m complete control with instructions to fear not 
God neither regard man in the execution of his 
project He will mate a few individuals possessing 
characteristics as near the desired ones as ho can 
find, and he will stop the propagation of the rest 
Then he will proceed to bring to light the defective 
g< nes by reyersing the rule of family eugenics, that 
is the canons against inbreeding The selected 
progeny of his first cioss will be inbred, as cattle 
are inbred This will bring together, on the one 
hand, defecti\ e genes, on the other, desirable genes , 
the results will appear in the personal character 
lstics of the mdi\ iduals produced A great stock of 
defective and defonned individuals will appear 
along with a number that are not defective or are 
Jess defective Those showing undesirable traits 
will again bo eliminated, the rest again inbred 
By a continuation of this process, with at times 
judicious (rossing of superior individuals followed 
bvfurthci inbreeding and i himnation, the defective 
and undesirable guns will gradually be uncovered 
and removed from the rae e In this wav after 
many generations a rate will have been piodueed 
all of whose individuals show the combination of 
characteristics sought a e nmbinution of the highest 
characteristies found in man (so far as none of 
these aie incompatible with the others) The 
obstacles to the production of this result lie not in 
the theory of the matter but in its practice 
Obviously, howeve r, tlie prae tical obstacles are 
insuperable ” 

Mankind would not submit to the tyranny le- 
qlured This type of eugenics, based upon the 
analogy of the domestic animals, does not lie within 
the bounds of practicality 

Aptlicaiions o> Brou>a\ 

The first and peihapa the most diamatio appli¬ 
cations of modern biology have been in the pre¬ 
vention of disease Pasteur followed up his 
demonstration that spontaneous generation does 
not oonu, with the discovery that infectious 
diseases, such as typhoid, diphtheria, and pneu¬ 
monia, are caused by hvmg oigamsms Most of 
these art baottiia many of the lest, like those 
of measles, aie too small to lie seen Otheis are 
of an animal natuie, like the active causes of 
malaria anel sleeping sickness Together with 
such (discoveries arose the science of parasito¬ 
logy The life histones of various parasites were 
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unravelled, with the result that it has been possible 
in many cases to stamp out the corresponding 
disease or affection Frequently there is an 
association between some parasite or animal and 
the microscopic agent of some disease Anti 
typhoid inoculation, the control of diphtheria, the 
elimination of malaria over wide areas of the earth 
—these have been some practical consequences of 
such work No longer do we think of disease as 
due to evil spirits, or as magic sent by God for our 
punishment In such matters biology has cer 
tamty produced a \er\ evident effect 

In the economic fields of agriculture, forestry, 
and cattle racing the study of parasites and of the 
organisms of disease has proved no less important 
Throughout the ButiHh Dominions to day there is 
urgent need for 7 eulogists and botanists, young 
ratn of enterprise and scientific teaming, to aid 
in solving important {tactical pioblems The 
demand is far greater than the supply At the 
present time, at Plymouth, a certain degree of 
success seems already within range in predicting 
the quality and the approximate locality of herring 
fisheries from year to year Water supply and 
sanitation require biological knowledge, boctcno 
logical technique The transport of living fruit 
fiom the ends of the earth is a joint problem of 
biology and ongmetring The free?mg of meat, 
the diying of milk, the preservation of eggs, the 
canning of hsh, the safeguarding of vitamins in 
food, the standardising of dings, all such matters 
implicitly assume a ccitam biological knowledge 
These are not unimportant things in human life 
Constructing Latin verse or studying Greek philo 
sophy may lie better g>mnastics foi the mind, but 
even Cabinet nnrusteis and leader writers might 
find a little biology useful for an understanding of 
the world 

It is not necessary to insist upon the close rela 
turn between physiology and medicino, the oldest 
almost of all w icnces and aits No man has 
served medicine better than William Harvey, 
who by the vivisection, as he says, ‘ of toads, 
serpents, house snails, shrimps, crevasses, and all 
mannei of little fishes ”, together with a host of 
other animals, discoveied the cuculution of the 
blood—the greatest single discovery in the whole 
of medicine From his day downwards along the 
years the services of physiology to medicine, 
and to the alleviation of human disability and 
suffering, have accumulated Not many of us 
are doctors, but most of us from time to time are 
patients To understand even a little of what 
medicine means, of the goneral principles upon 


whioh it is based , to regard ourselves objectively, 
when we are sick, as an experiment, to think of 
public health, of medicine, and of surgery in con¬ 
crete terms instead of as a form of magic surely 
if an elementary knowledge of biology can secure 
these things—and I thmk it can—it deserves a 
better plaee in our curricula Perhaps the most 
important service of biology is to give men a 
reasonable attitude towards life 

Psychology 

These are practical affairs In universities, 
however, and in schools, we study things not 
merely because they are practical but chiefly 
because they are interesting things that are 
interesting will be practical enough m good time 
In most branches of loarnmg, we have to weigh 
the value of human evidence Evidence, as we 
know, is coloured by emotions and desires few, 
however, realise how often or how much Why 
is it that one person, or one group, inevitably 
draws one type of conclusion from the evidence, 
another draws a different ? In our conscious 
minds we aie honest, or we try to be honest, 
enough why, however, do we leach different 
conclusions from the same apparent facts ? In 
historical matters we must often ask whether it is 
not more probable that human senses were de¬ 
ceived, that human judgments were at fault, 
than that such and such a thing ever happened 
at all In records of miraculous cures and of 
wonders of all kinds, m the tales of witnesses of 
accidents in ordinary life, we know how our 
opinion of the value of evidence must always be 
tinged with a certain scepticism The senses of 
man may be deceived, his sensations may be mis¬ 
understood or misinterpreted, his judgment— 
especially aftci the evont—may be distorted by 
wlmt he wishes, or thinks he ought, to believe 

These are matters of human psychology and 
behaviour and psychology is based upon the 
physiology of the senses and the brain Those 
who have no idea of the mechanism of sensation, 
who believe in the absolute existence of all they 
see or hear or feel, who do not realise that these 
are simply judgments, summaries, pictures in the 
neivous system, of millions of nerve messages 
received from their peripheral sensory organs, 
are all too ready to be led astray into false judg¬ 
ments of fact Thus arise beliefs m the existence 
of things that do not exist at all, outside our own 
sensations Common superstitions, magic, spirit 
photographs, premonitions, all the incredible 
things we read even to this day in the daily Press 
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about omens or curses or bad luck—these would 
vanish into thin air were the evidence to be ex 
amined objectively in the light of what is known 
of the fallibility of human senses and judgment 
I have often thought that a university should have 
a professor of conjuring to demonstrate how easily 
we can be deceived and a reader in mental dis 
order to convmoe us how much our judgments, even 
of matters of fact, may be affected by our expecta 
tions, our state of health, our emotions, our desires 
Psychology, to the degree that it has an objec¬ 
tive basis, is founded upon observation and experi¬ 
ment on animals and men 1 Behaviourism 9 may 
not be so important as some of its advocates 
claim conditioned reflexes may not be the origin 
of all our actions, as certain enthusiasts maintain 
psycho-analysis may invent, as well as discover, 
the hidden causes of our mental states Other 
sciences also have made grave mistakes in their 
youth Which among them shall first cast a 
stone at psychology ? How often has physics 
discovered a complete formula for the universe ? 
How often has the mystery of life been solved ? 
Based, however, on the physiology of sensation, 
on the objective study of reflex and cerebral 
activity, on observation of the behaviour and 
development of animals and men, on the analysis 
of instinctive actions and intelligent reactions 
based on these there can be no doubt of the im 
portance, or of the future growth, of psychology 
Psychology is a biological science—biological in 
its widest sense—and it has great gifts to bring 
to the other branches of human knowledge in 
allowing us to appreciate and understand men s 
motives, men’s instincts, men’s behaviour as 
individuals or m larger groups, and the various 
disturbances which affect their minds and conduct 
We can take a more charitable view of appar 
ently perverse behaviour if we realise that abnormal 
mental states are relatively common, and that 
desires and emotions, feelings and memories, 
underlie all human conduct We shall be more 
likely to be reasonable ourselves if we recognise 
the imperfections of our cerebral machinery, if we 
appreciate our own motives, if we understand— 
whioh is not at all easy—the origins of our actions 
The most humane approach to the study of human 
conduct, I would urge, is one which takes due 
account of the biological factors m humamty 

Progress by Experiment 
Biology m the present stage of its development 
is inevitably concerned with practical experiment 
it has not yet attained the precision of knowledge 


at which theoretical treatment of its problems is 
often of significance Physics, on the other hand, 
m its philosophical implications, is stretching out 
far into the unknown its mathematical aspects 
are occupying the attention of some of the greatest 
intellects of the age It is possible for a man to 
make the most important contribution to physical 
science, although himself quite unskilled and un¬ 
versed in experiment or observation This is not 
yet passible in biology, nor will it be for many 
years to come Biological material is so much more 
complex, ho qjuch more difficult to fit to a decisive 
experiment, the number of its variables is so much 
greater We have to deal with an almost mhmte 
variety of mechanisms, (onfined in a single living 
cell which may he almost on the limits of visibility 
Reflect, for example, on what our inheritance 
means We are m the first place human beings, 
not onions or (lephants then perhaps we arc white 
human beings, with led hair, blue eyes, and freckles 
we have physical, mental, emotional, and moral 
characters of all kinds uc hand thise on in turn 
to our children and our children’s children through 
unlimited generations Wc do so merely by the 
influence of a single living cell The male cell, 
with all it h infinite variety of mechanisms and 
possibilities, weighs sorm thing of the order of a 
one hundred millionth of a milligram Picture 
the whole pattrnal inheritance of all the people m 
the United States of America derived from a single 
milligram of material the inborn characteristics 
of the entire human race present on the earth to day 
drawn from chromosomes weighing less than a 
single drop of water The astronomers arouse our 
imagination and envy bv their tales of the almost 
infinitely great think of ail future human history, 
m its endless varictv, depending on material weigh 
mg less than a pm , (km wo can realise that the 
problems of biology are not altogether easy 

Vitalism and Mechanism 
Much labour and much skill have been devoted 
for many years to the study of such highly difkr 
cntiatcd tissiu s ftN muscles and nerves We do not 
pretend to explain the growth, the apparently 
purposeful development of these in the body Our 
highest aim for the moment is to understand their 
working Success, though meagre, has been flufh 
cient to give us confidence that there 18 nothing to 
stop us on the road of our desire To the degree 
that physics and chemistry are reasonable and 
intelligible, so also the phenomena of life are 
reasonable and intelligible It is quite sure that 
no sentinel stands across the path to forbid our 
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further advance We hear much discussion of the 
relative philosophical merits of mechanism and 
vitalism both lontain elements of truth, but the 
whole truth is neither in the one nor m the other 
There is no more reason for expecting to explain 
life in terms of physics than physics in terms of 
life The powers of the human intellect alone are 
the limit to our understanding of either When a 
physical event occurs in a living cell or creature 
it has a physical cause, which, assuming we are 
skilled and clever enough, we ean discover If, 
however, os Jeans says, all physics is ultimately 
mathematics and the order behind the universe is 
mathematical, then, mathematic a being a function 
of one corner of the human mind, physics is 
ultimately physiology f Philosophically we can 
have it which wav we like practically, in biology, 
we must make good and significant experiments 
and observations 

Competition and Co operation 
If we survey the totality of living things, we see 
two mam forces at work that of competition or 
the survival of the fittest, that, on the other hand, 
of eo operation m the service of the community 
The higher animals are communities of cells—and 
the cells must work together or the community 
will perish Man is a gregarious < feature , he Jived 
at first as a member of a family, then as a member 
of a in ho, more recently us a member of a nation 
Some day, it n et rtam, he will live as a member of 
mankind The evolution of mankind as a living 
organism has been i xtraorehnarily rapid in recent 
years , that of man the individual is bound to be, 
at the present stage and hereafter, very slow 
Already w e see, m such organisations as the League 
of Nations, the idea at work of mankind as a single 
organism, trusting not chiefly to the survival of 
the 1 fittest, but to the principle of eo operation 
The conception of mankind as a living hiological 
unit is one of great significance for the future of 
the race By eugenics, so far as it is practicable— 
and with further knowledge it may become not only 
practicable but easy—we shall ensure that survival 
of the fittest shall continue to keep the race from 
degeneration, without the bloodshed and cruelty of 
its natural incident t By co operation w e shall make 
certain that the malignant growths of national 
hatreds do not w rick an otherwise healthy organism 


The Claims op Biology 

I make strong claims for biology—but do not 
think I am advertising my own wares Indeed, if 
I can analyse my motives properly, I am protesting 
against my own ignorance of, my own lack of 
education in, the most interesting things in the 
world Had I spent a little less time at Latin 
and Greek, had the theory of equations and the 
convergence of infinite series loomed a little less 
large on my horizon, I might have had time, if 
someone would have taught me, to learn about 
living things at an age when they could be remem¬ 
bered Knowing just enough, however, to realise 
the wonder, the beauty, the complexity of life in 
its scientific sense, and the dogree to which workers 
with every variety of mind can contribute to the 
living organism of biological knowledge, I have set 
out to urge that the claims of biology must bo 
tioated very seriously 

Theie are not many departments of knowledge 
in which its contribution can be neglected , there 
are not many aspects of life which can remain 
indifferent to its teaching Nearly half a century 
ago died Francis Maitland Balfour, brother of Mrs 
Sulgwick, a man whose early promiso—could it 
have been fulfilled—would have placed him among 
the greatest of Cambridge biologists Another 
brother, Arthur James Balfour, died recently all 
his life a friend, and far more than a friend, of 
science, even in his last years he rendered, by his 
counsel, very important service to meehcal research 
and to applied psychology Henry Sidgwick him 
self, were he alive to day, would have been one 
of the first to see the significance of biology, in its 
wider aspects, in matters of human conduct The 
da>s foitiunaUly are gone when children had to be 
infoimod that babies are sent down ready made 
from heaven The stage has been passed where 
full grown men and women can bo told that the 
ideas of absolute good or evil are derived from the 
same mysterious source Henry JSidgwick’s ethics 
was m keeping with the point of view of to day, 
that the idea of good is intimately associated with 
the highest welfare of the race with the notion 
that the health, the happiness, the wisdom, the 
beauty of mankind as a sentient living organism 
must be the final arbiter in deciding what is good 
and right 
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be the radius of a configuration, arbitrarily assigned 
beforehand Let us endeavour to construct agaseous 
configuration with this radius If such a con¬ 
figuration be capable of being constructed, let us 
in imagination take a journey inwards to the centre, 
starting from the boundary Let if be the total 
mass, Jf(r) the ‘ surviving * mass left inside the 
sphere of radius r when we have reached the 
distance r from the centre Then if - if(r) is the 
mass already traversed Consider now the influence 
of light-pressure If L is large, light-pressure will 
be large and will balance an appreciable fraction 
of gravity, and accordingly the density gradient 
will be small But if L is small, light pressure will 
be small, and the density-gradient will be large 
Thus, when L is large, we shall have traversed a 
smaller mass if - if (r) in the shell between r x and 
r than when L is small Consequently, when L is 
large, if(r) will be larger than when L is small 


In other words, as we journey inwards, whan L is 
small we ‘ consume our mass ’ faster than when L 
is large If L is sufficiently small, we may have 
oonsumed our whole mass M before we arrive at 
the centre , in that case the only configuration of 
radius r x and mass M is a hollow shell internally 
supported by a ngid spherical surface If L is 
sufficiently large, we shall, howe\er, tend to have an 
appreciable massif(r) surviving unconsumed how¬ 
ever near we approach the oentre, and this surviving 
mass if(r) can only be packed inside r at the cost 
of high density with violation of the gas laws 
Thus these configurations for large L must be 
centrally condensed For Bmall L t on the other 
hand, no configurations of radius rj and mass if, 
unsupported, can exist, and the actual configura¬ 
tions faust bo ‘ collapsed * ones 4 Collapsed * 
configurations prove to be much more nearly homo¬ 
geneous than ‘ centrally condensed * ones 


Scientific Centenaries in 1931 


W ITH the forthcoming celebrations in London 
in September, first of the centenary of the 
discovery by Faraday of electromagnetic indue 
tion and then of the centenary of the British 
Association, the year 1931 promises to be one of 
outstanding interest to men of science, especially 
as these events will be preceded by the Second 
International Congress of the History of Science 
and Technology, also to be held in London At 
Cambndge, too, a committee of distinguished men 
has been appointed m connexion with the centenary 
celebrations of the birth of Maxwell (1831-1879) 
Among other famous physicists who were born 
the same year as Maxwell were P G Tait (1831- 
1901) , D E Hughes (1831-1900) , Sir Francis 
Bolton (1831-1887), a founder of the Institution of 
Electrical Engineers, S H Burbury (1831-1911), 
and Johannes Bosscha (1831-1911), once the 
acknowledged leader of Dutch physicists, while a 
hundred years ago died J T Seebeck (1770-1831), 
the discoverer of thermo-electncity, and Henry 
Foster (1796-1831), the Copley Medallist of the 
Royal Society in 1827 Two hundred years ago, 
on Oct 10, 1731, Cavendish was born at Nice 
Among the anniversaries of 1931 of great interest 
to mathematicians is that of the tercentenary of 
the death of Henry Briggs (1661-1631), the first 
Gresham professor of geometry, and from 1620 
Savilian professor at Oxford, an appointment in 
which he succeeded Savile himself The first 1 m 
prover of logarithms after Napier, Bnggs wrote two 
great works, his “ Anthmetica Loganthmica ” and 
“ Tngonometna Bntanmca ” At his death Bnggs 
was buned beside Savile in the chapel of Merton 
College Another well known name is that of Brook 
Taylor (1685-1731), “one of the most able Bntish 
mathematicians after Newton ”, and secretary to 
the Royal Society Baron Maseres (1731-1824), 
the mathematician and judge, was bom the year 
Taylor died Maseres, Taylor, Bnggs, Burbury, 
Cavendish, and Tait, Idee Maxwell, were all gradu¬ 
ates of Cambridge, while last century, few Cam¬ 
bndge mathematicians had a higher reputation 
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than E J Routh (1831-1907), who shared the 
Smith prize with Maxwell The year 1831 also 
saw the death of the remarkable French woman 
mathematician, Sophie Germain (1776-1831) 

Of the names of astronomers recalled by tho 
assing of a century, mention may be made of 
ean Louis Pons (1761-1831), the discoverer of 
37 comets , of the Rev F Fallows (1789-1831), 
the first Royal Astronomer at the Cape of Good 
Hope, where he died , of Edward Stone (1831- 
1897), who was the predecessor of Gdl at the Cape, 
and Brediohin (1831-1901), tho successor of Otto 
Struve at Pulkova Observatory A very notable 
achievement 111 astronomy is recalled by the ter 
centenary of the observation by the philosopher 
Gassendi, on Nov 7, 1631, of the transit of Mercury 
across tho sun s disc The occurrence had been 
rodicted by Kepler, but Gassendi alone among 
is contemporaries appears to have made adequate 
arrangements for observing the transit, and happily 
his foiesight and ingenuity woie amply rewarded 
by his success 

Other distinguished men of science bom a hun¬ 
dred years ago include the American agricultural 
chemist, Samuel William Johnson, whose two 
books, “How Crops Grow”, 1868, and “How 
Crops Feed ”, 1870, were translated into French, 
German, Russian, Italian, and Japanese the 
German chemist, Hans Heinneh Landolt (1831- 
1910), who was spoken of in the Journal of the 
Chemical Society as “the patriarch of physical 
chemistry ”, and the Bntish chemists, Matthiessen 
(1831-1870), Northcote (1831-1869), Bloxam 
(1831-1887), and Atkinson (1831-1900),all of whom 
ennehed chemical literature The year 1831 also 
saw the birth of the great Austnan geologist, 
Eduard Suess (1831-1914), Copley Medallist of the 
Royal Society in 1903, whose name is now to be 
seen on a tablet affixed to 4 Duncan Terrace, 
Islington, where he was born , of Carl Albert 
Oppel (1831-1866), the eminent German palaeonto¬ 
logist , of Othmel Charles Marsh (1831-1899), long 
m charge of the division of vertebrate palaeonto- 
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logy in the United States Geological Survey, and 
the discoverer in 1871 of the first pterodactyl re¬ 
mains, and of Eugene Renevier (1831-1906), the 
distinguished Swiss geologist Swiss science is 
also represented by Francois Huber (1760-1831), 
the naturalist, who, though smitten with blindness, 
wrote a notable work on the habits of bees, 
British surgery ib represented by John Abemethy 
(1764-1831), of St Bartholomew’s Hospital, one 
of the foremost medical teachers of his time , the 
birth of BntiBh industrial chemistry by Archi¬ 
bald Cochrane, ninth Earl of Dundonala (1749- 
1831), who wrote an account of coal tar and estab¬ 
lished works for the manufacture of soda from 
common salt, but reduced himself to penury 
The bicentenary of the birth of Erasmus Darwin 
(1731-1802) will not only recall an interesting 
figure of the eighteenth century, but also will 
serve to remind us that on Dec 27, 1831, his 
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famous grandson, Charles Darwin, left England in 
HMS Beagle 

In the realm of engineering and invention 
many interesting centenaries will fall due Sir 
Hugh Myddleton, who gave London its first water¬ 
works, (bed in 1631, Patrick Miller, who, with the 
aid of Symington, experimented with steam boats 
in 1788, was bora m 1731, while 1831 saw the deaths 
of Symington himself, of Blenkinsop, a pioneer of 
the locomotive, of Sir Samuel Bentham, and of 
Henry Maudslav, probably the finest mechanician 
of his day Tke same year saw the birth of Sir 
Andrew Noble, the jpeat artillerist, of Ludwig 
Nobel, ‘ the Baku oil king ’, of Pullman, maker of the 
first sleeping-car, and of James Starley, who 41 by 
his improvements rendered bicycles and tricycles 
machines capable of geneial use ”, and by his 
energy raised Coventry to the position of a centre 
of industry 


Obituary 


Dr Ellwood Hendrick 
FRIEND cannot be defined He is never made 
he comes, when and how who shall say ? Only 
where the wind listeth He cannot be a woman 
subtle, homosexual harmonies tie the relationship 
He is the greatest and rarest of discoveries the 
inestimable loss The intensity of friendship may 
vary greatly waiting as it does upon opportunity 
for its upgrowth, ripening with time, its character 
is of instant determination at least, you know at 
once who are the people you will like 

Ellwood Hendrick, almost by his name, made 
instant appeal to me ten years or so ago when we 
met at one of our summer chemical gatherings 
To write the common, catalogued, laudatory notice 
of such a man is impossible, the more as he has no 
base professional claim When with him I had 
the feeling that “ Rip van Winkle ” was at hand, 
having Jefferson a inspired presentation of the 
delinquent in mind- a vision unfortunately im¬ 
possible to the modern generation Hendnck was 
a bit of a Rip and both in build and maimer of 
Dutch comploxion, with sufficient Dtable an corps, 
I believe of Irish origin, to make him artist and 
humorist as well—no mere testubical chemist 
Givmg avuncular ad\ ice on the study of chemistry, 
he could slyly write— 

You'd bettor join the Church before 
ThiH course is well begun, 

Because you’ll neod to exercise 
The art of faith, my son 

I used to think theology 

Was rather rough on doubt 
But chemistry with ions beats 
Theology all out 

Long an admirer of Lafoadio Hearn—the 
strangest of hybrids, Greek-Insh by descent—in 
reading his ” Life and Letters ”, by Elizabeth 
Bialana (1906), I had wondered what manner of 
man the Ellwood Hendnck could be to whom 
Hearn had addressed such wonderful outpourings, 
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even calling him r Dear, Devilishly Delightful, Old 
Fellow 9 (in 1891) Heara wrote his fnend’s epitaph 
in using these words This is what I at once found 
him to be We exchanged letters freely and it 
took me but a short time to fathom the secret of 
Hearn’s love of the man The full story of this 
friendship was given by Hendnck, in an essay he 
contributed to the Bulletin of the New York Public 
Library last year , he had presented the precious 
originals of the Bisland letters to the Library m 
1919 

Hendnck tells how he first met Lafcadio Heara, 
in 1888, in New York, at a select gathering of 
literary people, including Elizabeth Bisland—the 
most beautiful woman he ever saw Hearn was 
then on his return from two years in the Frenoh 
West Indies, this was a year before he went to 
Japan Quickly seeing how utterly miserable 
Hearn was in the presence of strangers, owing to 
his intense shyness, accentuated by his partial 
blindness, Hendnck soon took him away—as an 
old Heidelberg Corps student should, naturally to 
‘ a none too respectable beer cellar \ the only 
possible place of resort m the circumstanoes The 
beer fulfilled its dxvme appointed purpose They 
talked of many things In the end Hendriok re¬ 
solved that here was his opportunity 

that if this man would only let me, I would 
cultivate his friendship and be with him as much as 
I might, for it seemed as though, through him, & 
light was dawning on my horizon 

** Perhaps I had better explain a little about myself 
I had studied chemistry abroad and had planned to 
organise a great synthetic organic chemical industry 
in the United States It had started and proceeded 
for three years until we finally produced excellent 
materials But our sales organisation was defective, 
tan5 changes and a bad year ensued , there arose 
disagreement among the proprietors, the bonds fore¬ 
closed and that was an end to it aU for me I was 
young and foolish and resolved to have nothing more 
to do with chemistry which had been, I felt, a false 
mistress to me The dreams of my boyhood and 
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young manhood were shattered, I believed my future 
to have been destroyed, that nothing but common- 
place things would be available to me and that the 
whole business of living was hardly worth while It 
was easy enough to make a living by sticking to my 
job but even if it did lead to a better post and more 
pay it lacked the distinction on which I had set my 
heart—and been disappointed In short, my ambition 
was hardly to be recognised 

I did not tell these things to Lafcadio as I have told 
them here but he sensed the situation And just as I 
resolved that night to cling to this man m the hope 
of enhghtment, I believe he resolve<i to fan the almost 
extinct spark of ambition m his new companion, who 
was ten years his junior, until it might burn again and 
warm his disappointed soul ” 

Ell wood Hendnck was born at Albany, NY,on 
Dec 19,1801, he died m his New York home on Oct 
29, 1930 Educated for the most part abroad, at 
twenty he became manager of the Albany Aniline 
Dye Works—at is not surprising that he was un¬ 
successful Ho then spent over thirty years in 
insurance work He returned to chemical work, 
m 1917, with the Arthur D Little Co , Cambndge, 
Mass In 1924, he was appointed curator of the 
Chandler Museum m Columbia University Of late, 
he exercised a great influence upon the social 
development of Columbia students, seeking to make 
them men of the world All sorts of willing helpers 
c ame to his aid—distinguished actresses and others 
He had a very pretty pen, as all know who have 
his delightful volume of “ Percolator Papers ” 
(Harper Bros , 1919), a model in its way—named 
after the organ of the New York Chemists’ Club 
He could write on subjects so far apart as Saul of 
Tarsus and UjHjOH—even ascribe to the latter 
the greater influence for good in the world 


Hendnck was a perfect letter wjrfcer Early in 
March of last year, he wrote me a rapturous account 
of “ Green Pastures ”, the work of his inend Marc 
Connelly “ I’m so full of it, I want to write about 
it to some sympathetic soul ” To him it wan a 
wonderful picture of the way m which the 1 darkies' 
took the Bible and adjusted it to their own minds 
(This may not be without repercussion upon our¬ 
selves, if we consider what is the effect upon 
students of textbook tarradiddles and modem 
pseudo scientific mysticism ) “ It is all real from a 

simple and childish point of view that everybody 
had once I urge you to see it It is free from all 
the offensiveness of apologetics ” His charm, in 
fact, lay m his bemg himself a primitive In 
“ Green Pastures ”, Hendnck was in the element 
native to his spirit Henry E Armstrong 

We regret to announce the following deaths 

Mr T F Bourdillon, formerly consorvator of forests, 
Travancore, on Dec 19, aged eighty one years 

Dr Geo F Freeman, director of the Federal 
Experiment Station at Mayaguez, Porto Rico, since 
April last, an authority on cotton breeding, on 
Sept 18, aged fifty three years 

The Right Hon Lord Melchett, P C , F R S , chair¬ 
man of Impenal Chemical Industries, Ltd , on Deo 
27, aged sixty two years 

Prof John Munro, emeritus professor of mechanical 
engineering at the University of Ihistol, on Deo 19, 
aged eighty one years 

Piof Pierre Temner, Inspector General of Mines 
and Director of the Horvice do la Carte G6ologique, 
who was elected m 1909 a member of the Section of 
Mineralogy of the Puns Academy of Sciences, aged 
seventy one yeais 


News and Views 


We have on more than one occasion had suggested 
to us that aiticlos on investigations being earned on 
at various research centres would bo of interest to 
scientific workers elsewhere The selection of such 
centres is, however, a little difficult, and the result 
might be regarded as invidious, unless it referred to 
the activities of a particular investigator and the 
group of workers around him After all, scientific 
research is peculiarly individual whother carnod out 
alone or with the help of others It seemed to us, 
therefore, that an approach to investigators them 
selves, inviting them to state the mam subjects to 
which they are now devoting attention or problems 
which they would like to see solved, might lead to 
some interesting and suggestive notes Inquiries, 
with this intention, have been sent to a number of 
people engaged in research, and in another column 
we associate replies received with the birthdays of 
those who have sent them It is proposed throughout 
the year to publish similar notes under the title of 
“ Birthdays and Research Centres ”, and we believe 
that the information thus brought together will 
ijprove of wide interest 

In the issue of Nature for Deo 27, under " News 
and Views ”, referenoe is made to “ the birthday 
anniversaries of three veteran workers m science and 
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educational progress” In the case of Dr William 
Garnett, who celebrated lus eightieth birthday on 
Dec 30, mention should be made of his work in 
Newcastle and tbo counties of Northumberland and 
Durham duung the ten years he resided in Newcastle 
upon Tyne When in 1884 lie was appointed principal 
and professor of mathematics m the Durham College 
of Sc lenco in Newcastle, lie found the (Allege still m 
occupation of temporaly premises ill adapted for its 
work Lire umstances combined to crown Dr Garnett’s 
insistent advocac y for the cret tion of special buildings , 
a site was acquired, and building operations begun 
with tlie north east wing, which was opened in 1888, 
to be followed six years later by the completion of the 
south oast and south west wings In 1894 Dr Garnett 
resigned the principalslnp to take up the organisation 
of technical education for the London County Council 
Since that time the work in Newcastle has progressed , 
not only is the main building completed, but also 
many others have been erected on the site, in con¬ 
nexion with what is now known as Armstrong College 
Further, it was mainly on Dr Garnett’s initiative 
that the University of Durham sought and obtained 
a supplementary charter, which provided for the 
admission of women to degrees in all Faculties save 
that of theology , a restriction removed later when 
the University was reconstituted Finally, Dr Gar- 
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nett took an active and prominent part m promoting 
and organising schemes for technical education, not 
alone in Newcastle, hut also in the oounties of North- 
umberland and Durham 

Jan 5 is the bicentenary of the death of Etienne I 
Francis Geoffroy, the French chemist and physician, 
who was a fellow of the Royal Society and a member 
of the Pans Aoademy of Sciences Born m Paris, 
Feb 13, 1072, the son of a well to do pharmacist, 
Geoffroy studied at Pans and Montpellier, visited 
various parts of France, and came to England as 
physician to the French Ambassador In 1707 he was 
made professor of chemistry at the Jardm des Plantes 
and later on became Dean of the Fooulty of Medicine 
at the College de France He did much by his per¬ 
sonal influence to mitigate the seventy of the stnfe 
then mging between Pansian physicians and surgeons, 
and he was the author of a “ Traite do la mature 
m&licftle n which was published after his death , 
“ Geoffroy says Semer, ** was the first to constmct 
Tables of Affinity, m which the substances are arranged 
in columns, eath having successively less attraction 
for the ono montioned first Tins was undoubtedly 
a very great advanco, and led directly to the important 
work of Bergmann *' Geoffroy younger brother, 
Claude Joseph (1085-1752), also a member of the 
Paris Academy of Sciences, wrote some sixty memoirs 
on natural history anti chemistry, whilo his son, 
Etienne Louis (1725-1810), a correspondent of the 
Institute was the authoi of the ** Histoira des inHectes 
dee environs do Pans " ami other woiks 

Early last year wo directed attention to the 
pamphlets issued by the Safety in Mines Research 
Board headed “ What Every Mining Man should 
Know ” The third of these pamphlets has just boon 
issued and lias for its title “ How Some Firedamp 
Explosions are Prevented ” The pamphlet explains 
in simple language the various methods used to safe 
guard against gas explosions (to use the phrase of the 
pamphlet itself) It would jwrhaps have been wiser 
to have spoken everywhere not of a safeguard against 
gas explosions but of minimising the danger of gas 
explosion^ because it cannot be too often repeated 
that no invention yet produced is an absolute safe 
guard against explosions, but that the various modem 
methods described in this pamphlet do make explo 
sions of firedamp far less likely to occur It is need¬ 
less to say that the pamphlet is well and clearly 
written, but it may be doubted whethoi it will really 
accomplish its desired end First of all, as has al¬ 
ready been pointed out, it is doubtful whether any 
large number of coal miners will oven take the trouble 
to read these pamphlets In the second place, it will 
be seen from the Annual Report of H M Chief 
Inspector of Mines for 1929 that in that year there 
were 68 explosions of firedamp causing acoidents, of 
which no less than 50 were caused by the use of naked 
bghte It is obvious that until the prohibition of 
naked lights in collieries is earned much further than 
it is at present, explosions of firedamp are bound to 
oocur Nevertheless, it is obvious that the more 
widely information such as that contained in the pre- 
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sent pamphlet is disseminated among coal miners 
the greater is the probability that the men theraaelva 
will leam to take efficient precautions against suet 
occurrences 

The Report of the Science Museum for 1929, 
recently published by the Board of Education, 
contains statistics of the number of visitors, par 
ticulars of the progress of the various departments 
lists of acquisitions and their donors, and the report 
to the Board of the Advisory Council, of which Su 
Hugh Boll has for many years been the choir 
man That the popularity of the Museum has m 
creased during the last few years, and especially 
sinoo the opening of the now galleries in Exhibition 
Road, is well known The efforts made to meet tht 
public taste have indeed been so successful that al 
times the galleries have been inconveniently crowded 
Attendance charts included in the Report show, ae 
might bo expected, throe peaks coinciding with the 
school holidays at Christmas, Easter, and August; 
when the Museum is thronged with boys and girls 
The working models, a feature the Museum owes tc 
the late Mr Isaac Last, have always proved attrac 
tive, and though it may be doubted that the working 
of, say, the Rateau steam turbine, is understood by 
many who turn it round, there are simpler exhibits 
which the young can understand With reference 
to this, the Repott says “A most interesting and 
instructive senes of working models, within the 
range of their intelligence, could be designed and 
exhibited m a special gallery or galleries, which would 
servo as an introduction to the exhibits in the main 
galleries ” There is no room at present for such a 
collection, but a commencement has been made with 
the construction of the models required 

The question of further accommodation at the 
Science Museum is referred to several times m the 
Report, which states that it is not possible to 
exhibit certain objects or develop some of the 
collections, owing to the want of space About 
seventeen years ago, the late Sir Francis Ogiivie read 
a paper on the Science Museum to the Royal Society 
of Arte, and this, when published, contained a plan oi 
the new buildings as suggested by the Departmental 
Committee on the Science Museum and the Geological 
Museum The plan showed a range of buildings 
extending from Exhibition Road to Queen’s Gate 
Had the War not intervened, no doubt the whole 
of this scheme might by now have been well advanced 
But so far only one of the three sections has been 
erected When the great advances made during 
the last quarter of a century in physioal science, 
engineering, and technology are taken into considera¬ 
tion, we are not surprised that the growth of the 
collections has outstnpt the growth of the Museum 
buildings The new Geological Museum is now being 
constructed, and it is to be hoped means will be found 
for carrying on with the second section of the Science 
Museum In its scope, the Soienoe Museum reflects 
very fully the great industries on which the material 
progress of Groat Bntam depends, and at the same 
time recalls the work of the great pioneers who made 
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us, at one tune, the, engineers and manufacturers 
for the whole world It is of the greatest value for 
technical men, teachers, and students to be able to 
study both poet and present practice, as they can 
do at the Scienoe Museum, while the importance 
of the Museum as an educational institution is 
proved by the use made of it by the schools of London 
and elsewhere 

Hitherto European broadcasting has been very 
successful in avoiding interference between the 
waves from transmitting stations, but recently there 
has been serious interference between London 
Regional, Miihlacker, Graz, and what is apparently 
a harmonic from the Warsaw station This is due 
partly to the small space in the broadcasting spectrum 
allotted to each of tho transmitting stations and to 
the very high powers now being radiated into space 
by some of them, but it is mainly due to the fact 
that the European broadcasting conferences have 
not the power to control and dictate to the trans 
mitfcmg stations Some of the countries, also, do not 
respond to their recommendations Luckily, happy 
relations hold between the broadcasting authorities, 
and so a remedy for the Miihlacker interference—whic h 
lias sometimes taken away nearly all the pleasure of 
listening to the London Regional transmission in the 
south of England—will be devised Tho power at 
present emitted from Muhlacker is 70 kilowatts, and 
as it is prpposed to double it in the future, the neces¬ 
sity of preventing interference is urgent Judging 
from the number of very high power transmitting 
stations at present being erected in Europe, it would 
be well for the broadcasting authorities to look ahead 
and take steps to avoid interference In this respect 
Europe is not so happily situated as the United States, 
where there is a central authority appointed by the 
Government which can dictate to and control the 
various transmitting stations In the States, also, 
there is no risk, as in Europe, of disagreement between 
two nations on political issues 

The section for scientific and optical instruments 
and photographic apparatus at the British Industries 
Fair, Olympia, London, Feb 16 27, will occupy some 
6000 square feet on the giound floor of tho Grand 
Hall A joint exhibit has again been organised by tho 
British Optical Instrument Manufacturers 1 Associa 
tion There will be instruments for all branches of 
research and industry and for educational purposes, 
including a particularly fine exhibit of visual aids to 
teaching It is, perhaps, not generally known that 
British manufacturers of optical glass supply lenses 
to America for cinema cameras and projectors, and 
that one firm is actually exporting the bulk of its 
spectacle lenses to the United States Every kind of 
modem optical instrument is obtainable from Bntish 
manufacturers, and there are some British instruments 
not made elsewhere which are used all over the world, 
including Germany There will be a novel display 
of marine and aerial lighting equipment, including 
a flashing buoy-light and aerodrome floodlights and 
models of lighthouses and airway beacons The 
section for chemicals at the Fair will occupy some 

No 3192, Vol 127] 


11,000 square feet on the ground floor of the Grand 
Hall Invitations to the Fair may be obtained by 
scientific workers, teachers, and others on application 
to the Department of Overseas Trade, London, whioh 
entitle the holder to travel to and from the Fair by 
rail at the rate for a single journey plus a third 

A demonstration of tho work being earned out in 
radiology by the Radiological Branch of the Research 
Department, Woolwich, was given on Dec 18 and 19 
The items were demonstrated by members of the staff, 
and a general summary was delivered afterwards by the 
director, Mr V E Pullm Among the items demon¬ 
strated were the following —Exhibits illustrating 
the technique in the preparation of radiographs of 
metallic objects, tho designs and construction of ex¬ 
perimental X ray transformers, together with their 
act^ssory apparatus , an experimental X ray equip¬ 
ment designed to work at 260,000 volts, with either 
valve or mechanical rectification, and with or with¬ 
out smoothing condensers , oscillograph studies of 
the current and \oltago wave forms in an X-ray 
circuit, the construction of expeumental X ray 
tubes up to 300,000 volts , apparatus for the radio- 
graphic examination of gun tubes and similar heavy 
forgings demonstrations of X ray crystal analysis 
of steel by means of line spectre, where precision 
measurements to an accuracy of one m a thousand 
were shown , also X ray analysis of explosives and 
propellants, together with new designs of X ray 
spectrum apparatus A large numbei of guests, both 
from tho Services and outside academic and industrial 
organisations, were present 

In a communication elsewhere in this issue. Dr 
V F Hess again raises the question of whether part 
of tho cosmic radiation may coma from the sun 
There can be no question that any solar component 
is very small, and that tho ao< uracy of most of the 
oldor measurements would not havo sufficed to show 
its presenco Dr Hess lonsiders, however, that this 
is established by recent work of Hoffmann and 
Lmdholm with a large high pressure apparatus, which 
has been used at a height of 2466 metres at Muottas 
Muraigl, in the Engadine These observers found 
consistently that the ionisation due to tho penetrating 
rays was about one half per cent greater by day than 
by night, and, moreover, that the absorption co¬ 
efficient of the difference in ionisation was about the 
same as that of the wholo of the cosmic radiation 
Dr Hess takes the view that it is legitimate to 
suppose that the difference represents the contribu 
tion of the sun, and that the absorption measurements 
show that this is at least as hard as tho mam radiation 
Corim’s conclusion—baaed on a statistical analysis— 
that the sun is not a radiator, is referred to lack of 
precision in the data employed by him If Dr Hess’s 
views prove to be correct, and the sun, and so pre¬ 
sumably all stars, are to be regarded as sources of the 
rays, it will become desirable to reconsider critically 
the alternative view that they arise m interstellar 
space 

Considerable interest and no httle controversy 
was aroused in America in 1927 by the announcement 
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that Mr Harold Cook had discovered metates for 
grinding com and an arrowhead in association with 
fossilised mammalian bones of Pleistocene age m the 
Holloman gravel pit at Frederick, Oklahoma In 
view of the verdict passed on similar discoveries 
which have served as a basis for a claim for a high 
antiquity for man on the American continent, it is 
not surprising that the announcement was received 
with considerable reserve, and the conclusion that the 
Oklahoma gravels afforded evidence of the contem¬ 
poraneity of man and a Pleistocene fauna m America 
was questioned by more than one anthropologist of 
standing The accuracy of the interpretation of the 
geological evidence by Mr Harold Cook and others is 
now disputed by Dr O F Evans, of the University of 
Oklahoma, m a communication to the Jrnimal of the 
Washington Academy of Sciences , vol 20, No 19 
Dr Evans, in the light of his wide expenenco of the 
geology of the region, maintains that the gravels of 
the Holloman pit are a rodeposit made after a period 
of post Pleistocene uplift, having been eroded by a 
stream in tho boil of which the pit was situated 
Tins stream was diveited shortly after the redeposit 
was made The artefacts which were found in assocm 
tion with the fossilised bones had been lying on the 
surface of the gravels when the latter wore eroded, 
and weie rodeposited with them Dr Evans’s citation 
of similar deposits in the adjaeent area supports his 
view, to which the lelativoly recent character of the 
artefacts—in any < ase, an element of doubt—gives 
further cogent y Once more 4 indisputable * ovidonee 
for Pleistocene man in Amenca has failed to carry 
conviction 

Thf sixteenth meeting of tho International Geo 
logical Congress will be held m the United States in 
1932, with headquarters at Washington A series of 
excursions, to occupy about ten days late in May, is 
being arrangod to precede the general sessions these 
will bo partly m the north oast, to suit the con 
venionce of those arm mg at Now York , partly m the 
Bouthem States, starting from Washington, and in 
addition there will bo a transcontinental trip for 
those landing at San Francisco The Organisation 
Committee is planning tho preparation and public a 
tion of a monograph on the petroloum resources of 
the world, and papers on this subjoct will be con 
spicuous in the programme of the general sessions 
The latter are provisionally fixed for the early part of 
June Other topics proposed for special consideration 
include estimates of geological time , problems of 
bathohths and metalliferous deposits, sedimenta¬ 
tion , geomorphology of and regions , and fossil 
man Suggestions for other topics are invited, and 
should bo sent to the General Secretary After the 
general sessions, two alternative transcontinental ex 
cursions are proposed, each occupying 32 or 33 days , 
and two shorter excursions, one to the iron and copper 
distncts of the Lake Supenor region (13 days) and 
the other to Oklahoma and Toxas (10 days) If 
desirable, the latter may be transferred to the group 
of excursions preceding the general sessions, in order 
that petroloum geologists may not be excluded from 
one of the transcontinental trips Excursions to 
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Alaska and the Hawaiian Islands are also under con¬ 
sideration, and will be arranged if a sufficient number 
of visitors express the intention of taking part All 
inquiries should be addressed to the General Sec¬ 
retary of the Organising Committee, Sixteenth Inter¬ 
national Geological Congress, Washington, D C 
The first annual report of the Executive Council of 
the Imperial Agricultural Bureaux has been published 
Eight bureaux dealing respectively with soil science, 
animal nutrition, animal health, animal genetics, 
animal parasitology, plant genetics (crops and herbage 
plants being considered separately), and fruit produc¬ 
tion were set up in 1929 under the directorship of the 
heads of the research institutes m Great Britain at 
which they are located The chief officer, however, in 
almost every case has had training or experience in 
some part of the Empire overseas The main function 
of the bureaux is to act as clearing -houses of informa¬ 
tion m that branch of agricultural science with which 
they are concerned, and to promote direct contact with 
research workers overseas Arrangements have been 
made for tho collection of research information from all 
parts of tho world and for summaries to bo disseminated 
to all workers in the Empire Although the first year 
was necessarily devoted laigely to organisation, several 
of tho bureaux have already been able to make a start 
in tho distribution of tho information they have 
c ollec ted Research work is not undertaken by tho 
bureaux, but they aie able to put workers in different 
countries encountering similar difficulties into touch 
with each other, and thus aid co operation As 
regards finance, all the Empire countries represented 
on the Executive Council contribute a share to a 
common fund A sum of £20,000 was originally sug 
gested as the total yearly contnbution, and estimates 
for next year amount to £19,300 Each bureau is 
being encouraged to develop along its own lines, but 
although there may bo diversity of detail they all have 
a common object—service to the workers on agn 
cultuial science in the Empire The success of the 
bureaux, however, depends on the measure of support 
gi\ en by the research workers and the use they make 
of them 

An Association of International Patentees, Incor¬ 
pora ted, with headquarters in New York and corre¬ 
sponding secretaries in various parts of tho world, has 
recently been formed Its objects aro to care for the 
mterosts of patentees and their congeners, to promote 
improvements in patent law, to help patentees to find 
financial support, to organise exhibitions and con¬ 
ferences, and to supply information The movement 
is at present mainly centred in the United States, 
though it aspires to become international Its vice- 
presidents include eleven ministers of various nations 
accredited to the United States, Dr Hugo Eckener, 
Prof Einstein, and two distinguished representatives 
of Canada and British Honduras The advisory 
board is drawn from England and the United States, 
the committee on scientific and educational research 
from Canada and the United States, and the advisory 
committee on patents from foreign diplomatic repre¬ 
sentatives accredited to the United States National 
oounoils are in process of formation in other parts of 
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the world The success of such a body in exerting 
international influence and in attaining its objects— 
particularly the notoriously difficult one of finding 
financial support for struggling inventors—must 
depend mainly on the personality and enthusiasm 
shown by its more active promoters, and the probable 
extent of its success can scarcely be predicted at this 
early stage 

Plans for a new building at the Massachusetts 
Institute of Technology contain unusual provisions 
for fundamental research and advanced instruction 
m physios and chemistry Funds for starting the 
building, which will join two wings of the present 
buildings on the east side of the mam buildings, 
are available from the gift of £500,000 by Mr 
George Eastman m 1910 The new four story struc 
tore will include a well-equipped shop for the con 
struction and maintenance of instruments, a locture 
loom, and a jomt library and reading room for the use 
of the staff and students in physics and chemistry 
The research rooms have been designed to permit of 
great flexibility The construction specifications call 
for a structure of unusual rigidity with foundations of 
heavy reinforced concrete to aid in eliminating vibra 
tion An additional separate spectroscopic laboratory 
Mill be housed m a building which will occupy a site 
m the quadrangle formed by the new physics building 
The two floors of this laboratory will be supported on 
a foundation entirely separate from that of the outer 
walls and the roof of the building This foundation 
is to be more than three feet thick, and composed of 
alternate layers of sand, felt, transit© board, ground 
cork, and reinforced concrete Those elaborate pre 
cautions are expected to eliminate shocks and vibra 
tion from industrial processes in the neighbourhood 
and the movement of traffic on adjacent highways 
Provision will also be made for maintaining extremo 
constancy of temperature in this laboratory Tho 
equipment will include apparatus winch has been 
collected at Loland Stanford University by Prof G R 
Harrison, who this year joined the staff of the Moshh 
< husetts Institute as Director of the Research Labors 
tory of Experimental Physics Plans for a cryogenic 
laboratory for fundamental studies in the science of 
low temperatures aro also under consideration The 
mam physics building is being designed by Messrs 
Carlson, of the architectural firm of Coolidge and 
Carlson, and the spectroscopic laboratory by the 
engineering firm of Charles T Mam, Inc 

Accobding to an article in Paper Making and Paper 
Celling, which has been reprinted by the New North 
fleet Paper Mills, the process of making vegetable 
parchment by immersing suitable paper m sulphuric 
acid was discovered by W E Game in England in 
1853 After later investigations by the Gorman 
ihemist, A W Hofmann, and the development of 
machinery, enabling tho production of parchment to 
be carried out as a contmuous process, by a Bohemian 
paper-maker, Robert Fntsoh, the manufacture of 
parchment developed almost exclusively on the Con 
tinant, and within a few months of the outbreak of 
War the parchment required for the packing of food 
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stuffs for the British Army and Navy was practically 
unobtainable Since the War, under the initiative of 
Mr William Ham son (chairman of the Invereek Paper 
Company), the British Vegetable Parchment Mills, 
at Northfleet, Kent, have been established, and this 
account of their activity, issued by the mills, is 
printed on imitation Japanese vellum made by the 
mills and accompanied by a range of samples of 
British parchment which seems to show that the 
technique of the production of this valuable product 
upon a commercial scale is now fully mastered 

The October issue of Isis, the International Review 
devoted to the History of Science, contains an article 
by the editor, Dr G Sarton, on tho discovery of the 
dispersion of light and the nature of colour The 
first three pages are devoted to an account of pre 
Newtonian work, including Markus Maroi’s decom¬ 
position of white light by a prism and lus proof that 
the rays so obtauied did not change their colour, and 
Grimaldi’s suggestion that the colours were due to 
different undulations The next thirteen pages are 
occupied by a facsimile reproduction of Newton's 
“New Theory about Light and Colours”, which 
was published in the Philosophical Transactions of the 
Royal Society for Feb 19, 1072 Last year the 
September issuo contained Dr Sarton*s article on the 
discovery of the law of < onservation of energy, with 
facsimile reproductions of Mayer’s “ Bemerkungen 
uber die Krafte, etc ”, in the Annaten der Chcmieund 
Pharmacie for 1842, Touie’s “ Calorific Effeots of 
Magneto Elect ucity and the Mechanical Value of 
Heat ” in the Report of the British Association for 
1843, and a page of Carnot’s manuscript written be 
tween 1824 and 1832 The comments on the contro 
verwy as to the rolutivo values of the contnbutions of 
Mayer and Joule sum up the position judicially 

Some months ago the Royal Horticultural Society 
askod for information about portraits of certain 
eminent horticulturists and botanists to complete a 
supplementary volume to Curtis's Botanical Magazine , 
which will contain the photographic reproductions of 
the portraits and biographical notices of those to whom 
tho volumes wore dedicated (one hundred in all) All 
but one of those portraits have now been traced 
The portrait required is that of the Rev John Clowes 
(1777-1840) He was born at Broughton Hall, near 
Manchester, was a member of Trinity College, Cam¬ 
bridge, and a follow of the Collegiate Church, Man 
Chester (now the Cathedral) Ho gave up the benefice 
on succeeding to the family estates in 1833 In his 
time he was a prominent orchid amateur, and his fine 
collection of orchids was left by will to the Royal 
Botanic Gardens, Kew He should not bo confused 
with the famous Swedenborgian of the same name, 
whose portrait now hangs in Chetham’s Hospital, 
Manchester, and who died in 1831 

N n a * Pm xa 4 (Science and Letters in Poland), pub 
Iished by the Institute for the Promotion of Science 
and Letters in Poland (J Mianowski Funds, Warsaw, 
Staszic Palace, 1930), is a periodic publication, the 
first volume of which appeared in 1918 It is de¬ 
voted to general information about tho progress of 
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science and the arte in Poland and abroad, although 
the Polish side is naturally the dominating feature 
Unfortunately, the whole of it is published in Polish 
without even short summaries in any other European 
language, thereby decreasing its value as a means to¬ 
wards international co operation Of the two volumes 
published last year, Vol 12 contains a complete list of 
all archives, museums, libraries, and scientific institu¬ 
tions and societies in Poland, with a concise account 
of each Vol 13 contains some articles of general 
interest and special articles on the organisation of learn¬ 
ing in several European countries There are also in¬ 
cluded news of scientific activities both in Poland and 
abroad, reviews of new books, and bibliographies of 
sociology and the history of science (1928-30) 

Dr R 8 Taylor, Principal Medical Officer, 
Somaliland, reports the occurrence of no fewer than 
eighteen earthquake shocks which were experienced 
at Zeila (11° 20' N , 43° 30' E ) between Oct 24 and 
Oct 28 One shock occurred on Oct 24, two on 
Oct 25, twelve on Oct 27, and three on Oct 28 No 
details of times or intensities are given, but the shocks 
were probably slight and local only , nevertheless, 
the report is of mterest, because Somaliland is not an 


* earthquake country \ and earthquakes are very 
rarely experienced there 

The following have been elected officers for the year 
1931 of the Canadian Phytopathologies! Society 
President —W P Fraser, University of Saskatchewan, 
Saskatoon, Sask , Vice-President —D L Bailey, Uni¬ 
versity of Toronto, Toronto, Ont , Secretary-Treasurer 
—T G Major, Tobacco Division, Central Experi¬ 
mental Farm, Ottawa, Ont 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —A physios 
master at Cowley School, St Helens—The Secretary 
for Education, Education Office, St Helens (Jan 13) 
A research assistant in the physical chemistry depart¬ 
ment of the University of Leeds—The Registrar, 
The University, Leeds (Jan 14) An assistant 
lecturer and demonstrator m chemistry in the Uni¬ 
versity College of South Wales and Monmouthshire— 
The Registrar, University College, Cardiff (Jan 14) 
A sewage works chemist in the surveyor’s department 
of the Urban District of Dagenham —The Clerk of 
the Council, Council Offioes, Valence House, Chad well 
Heath, Essex (Jan 17) 


Our Astronomical Column 


Astronomy in Virgil —Mr S B Gaythorpe appro¬ 
priately celebratos the Virgil bi millenary by a paper 
m the November issue of the Journal of the British 
Astronomical Association on the astronomical allusions 
in his poems He notes that Anchisee plaoes as¬ 
tronomy high among the arts that make a nation 
glonous “ With the rod they will trace the paths of 
heaven and tell the rising of the stars ” (“ Aen " VI ) 
There is a well known problem as to who was intended 
by Virgil for the unnamed companion of Conon “ Who 
marked out with his rod the whole heavens for man ” 
( ‘Eel ” III ) Many astronomers’ names have been 
suggested, but Mr Gaythorpe suggests that the 
allusion is sunply to tho unknown man who first 
divided the heavens into constellations 

Most authorities have assumed that Virgil was 
quoting from some work that was ancient even in his 
days when he spoke (in “ Georgie ” I ) of the Bull 
opening the year with hia golden horns Mr Gay 
thorpe notes that there is a sense m which it was true 
in his own tunes In mid April Aldebaran could have 
been seen to set hehaoally, with the horns of the 
Bull plainly visible in the twilight, and Sirius (also 
mentioned m the poem) farther to the left It is clear 
that Virgil recognised tho practical use of such 
observations for regulating the tunes of sowing and 
other agricultural operations Mrs Evershed, m a 
companion paper, notes that Dante, in the “ Inferno 11 
and “ Purgatorio ”, makes Virgil give accurate 
information on many points of astronomy Virgil 
soepas, however, to have made an error about the 
southern hemisphere, thinking that its inhabitants 
reversed not only summer and winter but also night 
and day, 44 When dayspring comes to us, there 
Hesperus kindles hm lamp ” (“ Georg ” I ) In the 
correepondmg passage in Dante, the travellers have 
emerged at the antipodes of Italy, so the reversal of 
mght and day comes in correctly there. 

Spectrum of p Lyr* —A detailed analysis of the 
spectrum of this extraordinary star was undertaken 
at intervals by the late Mr F E Baxandall during 
the last ten years of his life, and the results of his 
study are now given m the Annals of the Solar Physics 
Observatory oj Cambridge (edited by Prof F J M 
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Stratton) Two senes of spectrograms taken at 
Cambndge, together with an earlier series kindly 
lent by tho Allegheny Observatory, form the basis 
of this mvestigation, which adds many details to our 
knowledge of this stellar system, without, however, 
deciding conclusively its physical nature The 
absorption spectrum is apparently of dual origin— 
an oscillating #8-typo spectrum, and one of type B5, 
which, though not stationaiy as previously thought, 
shows only slight radial velocity vanations There 
is also a suggestion of a third souroe of absorption 
lines which may be of the nature of a Trojan planet 
Contrary to earlier hypotheses, the B5 star is appar 
cntly Bmaller and more massive than tho B8 star, 
but is surrounded by an extensive gaseous envelope 
which is responsible for the bright lines Several 
outstanding anomalies still remain unexplained, 
but the memoir is a valuable contribution to the 
subject, and forms a fitting memorial to the labours 
of its originator 

Two more Trojan Planets —The Trojan group of 
minor planets is growing rapidly Odysseus was 
discovered Some months ago, and two more Trojans 
are announced in U A I Circ No 307 These were 
discovered at Kflnigstuhl on Oct 17, and designated 
UA and UB 1930 Using arcs of six weeks, Drs 
Kahrstedt and Stracke have deduced orbits that 
indicate periods so close to that of Jupiter as to 
justify the designation of Trojans The period found 
for UA is about a year longer than that of Jupiter, 
but it cannot yet be considered as accurately known 
There are now five Trojans (including Odysseus) the 
longitude of which exceeds that of Jupiter by about 
00°, and four (including UA and UB) on the other 
side of Jupiter The eccentricity of IM is given as 
0 29, so that it is nearly twice as far from the sun at 
aphelion as at perihelion The magnitudes of both 
planets are about 14} The interesting planet 944 
Hidalgo, which travels out almost to Saturn’s orbit, 
is now returning sunward, and an ephemens is given 
for next July in “ Kleine Planeten ” , but as the 
magnitude is only 18}, it will probably not be de¬ 
tected until the following year Its orbit is quite 
cometary, but its aspect has always been stellar 
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Research 

Healing in Ontong Jara —Measures taken for heal 
ing the sick in Ontong Java (Lord Howe’s Island) in 
the Western Pacific are described by Mr H Ian 
Hogbin in Oceania , vol 1, No 2 Disease, in common 
with the weather, success in fishing, sorcery, and a hun 
dred other things which affect the daily life of the 
people, are caused by Ktpua Every individual 
soon after birth receives a ktpua (spirit), a double or 
airy body invisible to ordinary eyes Although a 
ktpua is not closely attached to its owner, it is not free 
until he dies It then becomes free, and only then 
can it interfere in the ways mentioned, m the lives of 
other people Illness being caused by the ktpua can 
only be treated by ceremonies addressed to the ktpua 
An exception is made in the case of boils, contusions, 
ringworm, malaria, sprains, and swelling of the limbs, 
which are treated by natural means The more 
serious diseases are classified , two classes, convulsions 
and paralysis, are regarded as incurable , but each of 
the remaining classes has its own specialist The 
remedies are the property of certain joint families and 
are transmitted from headman to headman An 
essentia] factor m the healing is a pule (cowrie) sholl 
to which unbroken white coconut leaf, pandanus leaf, 
and a piece of the healer’s hair aro tied The first 
essential is to find out which of the ktpua, usually the 
Rpints of the man’s own ancestors, wish him to live 
and which wish hun to die Two methods are simple 
and may be carried out by anyone The question 
being put to the ktpua, the answer is given by knots 
made in strips of coconut leaf or by small pebbles 
The more elaborate method requires the service of the 
specialist, a medium When the sick man and his 
relatives have repaired to the house of the medium, 
the latter is possessed by each of the ktpua mvokod in 
turn, who states through him its wish When the 
name of the ktpua responsible has been ascertained, 
a ceremony follows, in the course of which the ktpua 
is besought by prayer to give good things instead 
of evil 

Spread in British Isles of Black-necked Grebe —The 
disappearance of the black necked grebe (Podtceps 
nigncolhs) as a British breeding bird was connected 
with the drainage of the fen area, but its recent re 
establishment and spread shows an adaptability 
which makes it surprising that it should e\er have 
become extinct In 1904 it was first discovered to bo 
breeding m Wales, in 1915 m a western lough in Ire 
land, in 1918 at Tring Reservoirs, and ft few months 
ago C G Connell recorded the nesting of at least two 
pairs m a loch in the Forth area of Scotland (Scottisfi 
Naturalist, p 105, 1930) Now C V Stoney and 
G R Humphreys have found in western Ireland a 
colony which they estimate to consist of about two 
hundred and fifty pairs, and that in a lough not more 
than two or three miles long and half a imlo wide 
(British Birds , vol 24, p 170) It has been assumed, 
m regard to the spread of the black necked grebe, 
that the colonists in the British Isles were immigrants 
from the Continent, where the species breeds in 
countries no farther away than Denmark, Germany, 
and Livonia But the presence of the large Irish 
colony makes it possible that the new breeding 
places may have been peopled from the west rather 
than from the east 

Intestinal Protozoa of Wild Monkeys —Robert 
Hegner and H J Chu (Amer Jour Hyg , vol 12, 

PP 02 108, July 1930) report on an examination of 
forty four wild Philippine monkeys, Macacos phtUp- 
pinensts, twenty-eight males and sixteen females, to 
determine whether they are parasitised with intestinal 
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protozoa, and to compare these with species that 
occur in man Cysts of Entamoeba histolytica were 
not abundant and were mostly uninucleate, E coU 
was found in twenty-two of the monkeys, and E 
gtngtvahe i n thirty-seven Endolivnax nana was 
present m twenty-two monkeys and Dientamceba in 
two (this is the first record from the monkey) Three 
species of Trichomonas were recorded (hardxa 
lamblta is a fairly common inhabitant of the duo¬ 
denum and Chtlomastix mesntli was present in fifteen 
monkeys Balantidium coh was obtained from ei^ht 
of the monkeys and showed great variation in size, 
probably due to racial rather than to specific differ¬ 
ences The authors consider that the evidence 
afforded by this investigation is “ insufficient to 
separate as distinct species the eleven types of pro¬ 
tozoa described from wild Philippine monkeys and 
the corresponding eleven types that live in man " 

Observation* on Living Tissues —Prof Eliot R 
Clark and his colleagues in the Department of Ana¬ 
tomy of the University of Pennsylvania have recently 
develoj>ed a method of studying the living tissues of 
the rabbit’s ear (Daily Science News Bulletin , Soience 
Service, Washington, DC) A double walled chamber 
or window, one wall being of celluloid or gloss and the 
other a very thin sheet of mica, is so arranged on the 
ear of a rabbit that a thm layer of tissue is enclosed 
between the two walls of the chamber and can be 
examined microscopically As the chamber can re¬ 
main in place for montlis, the same area of tissue can 
be repeatedly observed and the details of the blood 
circulation studied, and in specially thm tissue, which 
can be examined with an immersion lens, the growth 
of cells and of capillaries can be followed day after 
day The method will be of value also for the study 
of transplantations and of the reactions of tissues to 
different conditions 

Fungi in Butter —Grimes, Kennelly, and Cummins 
have carnet! out an exammaton of butter samples 
taken with all suitable antiseptic precautions from 
the interior of a 56 lb sample which had been kept at 
low temperature for two weeks, since it was packed 
at an Irish creamery The cream is pasteurised, 
and none of those moulds was found to survive the 
temperature of pastern isatum It is concluded that 
they have probably entered the butter either from 
the chum or the air (many creameries are near the 
road side, which increases the risk of contamination 
from this source) A list of twenty nine moulds 
found in the butter is given in tlio Scientific Proceed¬ 
ings of the Royal Dublin Society, vol 19 (NS), 
October 1930, and the authors note that many of 
them appear to deviate a little from the standard 
type of their species, which they think may be duo 
to a procoss of development of insular strains, peculiar 
to Ireland 

Climatic Changes during the Pleistocene -Dr G C 
Simpson deals very fully with this still tantalising 
subject m the Proc Roy Soc Edinburgh, 60, pt 3, 
No 21, pp 262 296 , 1930 It is assumed that the 
glaciation of northern Europe during the Pleistocene 
was due to a shift of the pole associated with appreci 
able variations of solar radiation The shift of the 
pole brought Europe into sufficiently high latitudes 
to permit the formation of an ice sheet, but the 
variations of climate, such as are shown by the inter 
glacial 6|>ochH, were duo to the oscillations of so]ar 
energy With two complete cycles of solar ladiation 
it becomes possible to account for four advances of 
the ice The Gunz Mrndel and the Riss Wunn inter 
glacial epochs occurred at the maxima of solar 
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radiation and were therefore warm , they were periods 
of increased precipitation m all parts of the world, 
corresponding to the two pluvial epochs which are 
known to have occurred during the Pleistocene The 
Mindol Ribs interglacial epoch is correlated with a 
minimum of solar radiation and it is therefore re 
garded as having been relatively cold and character¬ 
ised by low precipitation The sequence of \egetation 
types accompanying the climatic changes from maxi 
mum to minimum are park land, forest, tundra, 
grass with sparse trees, and steppe The deductions 
are supported by the geological and archaeological 
evidence available, and in particular it is possible 
to arrange the sequences of human culture, of the 
geological strata of East Anglia, and of the history of 
the i< e age in the Alps into the inforred scheme of 
climatic changes 

Steam Tables Tho August issue of the Journal of 
Research of the Bureau of Standards, Washington, 
con tarns an account of the determination of tho thormal 
properties of saturated water and steam from 0° C to 
27(r C by Messrs N S Osborne, H F Stimson, and 
E F liock, and a critical review of the measurements 
of these properties now available by Mr E F FiO( k 
The determinations were made by electrically heating 
in a closed vessel a sample of the fluid at one Batura 
tion state until it attained a second saturation state, 
and measuring the electrical energy necessary The 
results are expressed m tables of beat content of 
liquid, latent beat, heat content of vajiour, in inter 
national joules per gram , of entropy of liquid and 
entropy of vapour in international joules per gram 
j>er degree Centigrade, for each 10° C from 0° C to 
270° C The roeults of the critical review of existing 
data are embodied in charts of tho same quantities, 
and they show that from 0° C to 100 0 C the published 
steam tables agree with each other within the limits 
of tolerance of the International Skeleton* Steam 
Tables of 1929, but that at higher temperatures soveral 
of the tables give figures which lie well outside these 
limits 

Thunderstorms and Penetrating Radiation —The 
idea has been entertained that j>art of the penetrating 
radiation (or ‘ cosmic rays ’) might be duo to the action 
of the large fields known to exist in thunderstorms 
Prof Millikan was, however, unable to obtain any 
evidence for this, and a new investigation by a different 
method, described by B F J Schonland in the 
December number of the Proceedings of the Royal 
Society, confirms Prof Millikan’s result On the 
contrary, it has been shown by Dr Sclionland that 
a reduction in the intensity of the radiation takes place 
when there is an active thunder cloud oveihead, tho 
effect being groatost for those clouds for which there 
was evidence that the upper positive charge was in 
excess Tho quantity of water in the clouds is quite 
inadequate to account for the screening, which must 
be attributed to their elootnoal fields From Dr 
Schonland’s discussion of Ins results, it appears that 
the upper limit to tho energy of most of tne quanta 
or corpuscles which make up the penetrating radia 
tion must be less than 5x10* electron volts, a number 
which ih reasonably consistent with the penetrating 
power of the lays Dr Schonland's results do not 
allow definitely the nature of tho primary radiation, 
but indicate that it consists either of ultra gamma 
quanta or of positively charged particles 

Energy Losses of Electrons in Carbon Monoxide — 
Study of the energy losses of electrons m a gas, 
although yielding far less precise information than 
can be obtained spectroscopically, affords a valuable 
check on data obtained by the latter method, par- 
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ticularly m the matter of the probability of certain 
types of transitions An investigation of the motion 
of electrons m carbon monoxide, described by Dr 
E Rudberg in the December number of the Proceed- 
xngs of the Royal Society , shows that the important 
characteristic losses in this case correspond to 8 19, 
11 17, 13 14, and 16 72 volts The first two of these 
can be identified fairly closely with transitions of the 
molecule from the fundamental state, which is simple 
(*£), to other smglot states, indicating that such 
rearrangements of the molecule, imder this particular 
stimulus at least, are more probable than transitions 
from the fundamental suiglet state to the other well 
known triplet states The transitions are not, how 
ever, those which correspond to the minimum vibra 
tional energy of the higher state, but to rather higher 
vibrational energy, m general accord with the prin¬ 
ciple that the change in the separation of the nuclei 
of the diatomic molecule, is small m such cases The 
other two losses of energy probably correspond to 
transitions to a higher (0) state, of which little is 
known, and to a state of the ionised molecule, re- 
si)ootively Dr Rudberg also gives data for the 
characteristic losses in carbon dioxide, but in this 
no correlation with spectroscopic data is possible, as 
the spoctmm of this gas is as yet almost unknown 

Proteolytic Enzymes of Cartca Papaya —Nag and 
Banertee ( Trans Bose Research Institute, Nos 18 and 
20, 1930-31) find that two proteolytio enzymes can be 
separated from unnpe papaw fruit by shaking the 
expressed juice with kaolin and centrifuging The 
liquid then contains an * eroptase * which digests 
Witte peptone but not fibrin, while from tho kaolin 
sludge can be extracted with salt a * peptase ' acting 
on fibnn but not on peptone On the basis of these 
findings, the authors criticise the view of Grassheim 
that papain is a single tryptic ferment and agree with 
Vines that two enzymes are present 

Configuration of the Benzilmonoximes — Experi¬ 
ments on the solubilities of the a and /? monoximes of 
benzil in benzene are recorded in the October number 
of the Journal of the Chemical Society by T W J 
Taylor and M S Marks, and the results are said to 
support the configurations for these compounds given 
by Meisenheimer Tho argument is based on the 
assumption that the a-oxime in physical properties 
should be a hydroxylic substance, whilst in the 
ft oxime the typical hydroxylio physical properties 
should disappear, together with the assumption that 
the solubility of a hydroxylic substance is less than 
the ‘ natural * value calculated from the melting-point 
and latent heat of fusion The Beckmann transforma¬ 
tion, in this case at least, thus involves the groups in 
the anti position to one another 

Intensive Drying —Some experiments on the vapour 
pressures of intensively dried benzene, described in the 
November number of the Journal of the American 
Chemical Society by E J Green, show that benzene 
which has been dried with phosphorus pentoxide in a 
fused glass apparatus for three years does not exhibit 
any change in vapour pressure with respect to the 
normal liquid in tne same apparatus Experiments 
are described which support the theory that tne vapour 
pressure differences from the normal state may be 
explained by assuming the presence of minute traces 
of water vaixiur in the normal liquid rather than any 
catalytic effect due to the removal of water from the 
dried liquid Calculations from solubility data show 
that only 0 000229 gm of water is required to produce 
a partial pressure of 7 mm of water in 1 gm of benzene 
at 20°, whilst Raoult’s law woukl require 406 times 
more water 
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Geo*electrical Prospecting by A C Bridge Methods * 

By A B Broughton Edge 


T j^LECTRICAL methods of exploring for mineral or 
for investigating geological structures are 
numerous, but with few exceptions they fall into two 
groups, according to the manner in which the ground 
and the concealed conductive bodies lying within it 
arc excited, and how the resulting electrical field is 
investigated 

(i ) Surface Potential Methods —In these, direct or 
alternating current is passed conductively through the 
ground between earthed electrodes spaced up to a mile 
or more apart The prospecting operations consist in 
determining the resulting distribution of potential in 
the ground and in interpreting the geological signifi 
cance of any anomalies that are recorded 

(n ) Electromagnetic Methods —In these, the ground 
is excited inductively by means of loops of insulated 
wire mutably disposed on the ground surface and 
carrying alternating current, usually at a frequency 
between 200 and 00,000 cycles per second The 
survey is then earned out with portable search coils, 
by means of which investigations are made of any 
anomalies that appear in the magnetic field 

The object of the present article is to describe two 
methods of using a form of A C bridge (ratioraeter) for 
oleotneal prospecting purposes, one of which comes 
under the first and the other under the second of the 
two groups that have been defined above The general 
principle, which is that of the ordinary A C bridge, 
was first applied by the author in 1925 to surface 
potential surveys earned out in Rhodesia The 
method was afterwards used in Australia by the 
Imperial Geophysical Expenmental Survey, and from 
it the A C potential ratio method and instruments m 
the forms described below were developed 

For Determining Surface Potkntiats 

In order to explain the advantages of the A C 
potential ratio method it is necessary to refer to the 
well known equipotential line system which, hitherto, 
has been the only generally known means of mvesti 
gating A C surfaco potentials Although the tracing 
of equipotential lines over the surface has the advan 



tage of simplicity, it also has a serious defect, since it 
takes no account of the complex phase conditions 
that arise when alternating current is applied to 
ground of variable conductivity In such circum 
stanoes the resultant field has an elhptically polarised 
structure, in which true e<juipotential points can only 
have an instantaneous existence Although the con 

• Detailed description* of these method* and the apparatus employed 
be Included in the forthcoming publication of the Imperial Geo¬ 
physical Experimental Survey, entitled Principles and Practice of 
Geophysical Prospecting ’’ This preliminary account Is published with 
the approval of toe Geophysical Executive Committee 
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centum of equipotential lines in such an alternating 
field ih theoretically unsound, the out of phase 
effects met with in practice are not so great as a rule 
as to precludo the mapping of lines from which a 
general idea of the conductivity conditions can be 
obtained It often happens, however, that a survey 
of this kind becomes a very slow and inexact per¬ 
formance, and sometimes, when in the neighbourhood 
of important conductive bodies, the phase conditions 
are such that the method breaks down completely 


r--qp—^ 


Direction of Traverse 


—5o*--» 




l— V.- -i-W-4-- V» -'4--- V4T-4- 

I Q 19. 

Fig 2 —Field procedure A C potential ratio method 


The fact that this system becomes increasingly in 
accurate as a buried conductor is approached is a 
sufficient indication that an additional surfaoe poten 
tial method is required, by which tho phase anomalies, 
which themselves are of diagnostic value, may be 
properly determined Tho A C potential ratio 
method des< nbod below is intended to fulfil this 
purpose 

The principle of the method is shown in Fig 1, in 
which A y By arid C are contacts made with the ground 
and AO and CO are ratio arms in each of which a 
condonser and a resistance are connected Alternating 
current, usually at about ^00 cycles per second, is 
passed through the ground between distant earthed 
electrodes The purpose of the device is to compare 
the potential drops V t and F a between the equidistant 
jiairs of contacts AB and 2?G\ and to determine the 
difference in phase angle between them To accom¬ 
plish this, the capacity and resistance in each arm are 
adjusted until an exact balance is indicated by silence 
in the headphones The potential drojw V Y and F, 
will then lie directly proportional to the total lm 
podanees t m the arms AO and OC respectively, or m 
terms of the resistances H ^ and R % and tno capacitativo 
reactances X l and X t , which are read directly from the 
instrument 

ft, Hin tan -1 (R l j X t ) v 
* ftj sin tail' 1 (ft,/X,) 1 

and 0, - 0 t - tan -1 ft,/Y, - tan -1 B l IX l y 

where 0 2 e \ is the difference in phase angle betwoon 
F, and V x , being of positivo valuo when F, is lead 
ing F, 

In Fig 1 the capacity and resistance in each arm are 
connected m series, but other combinations may be 
used As a result of a recent suggestion by D C Gall, 
an instrument is now being made in which a variable 
resistance alone is included in one arm of the bridge, 
the other arm containing a fixed resistance and variable 
condenser connected in parallel By this arrange 
merit a larger phase angle range is available and 
tho advantage of diroct reading is obtained In the 
previous designs a somewhat tedious senes of com¬ 
putations is necessary in order to obtain the potential 
ratios and differences m phase angle 

As a rule, the field observations are made along 

t These should be of the ordor of 100,000 ohms Otherwire the 
accuracy of the determination may bo seriously affected by the un 
known contact resistances at A and C which enter Into the measure¬ 
ment 
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straight lines, in the manner shown in Fig 2 , the 
station interval depending upon the nature of the 
problem under investigation but usually being about 
50 feet 

The apparatus consists of three steel rods A , B t and 



FlO 3 —Htttlomotor In use with amplifier on the operator a back 

C, driven into the ground and connected to the ratio- 
meter D y winch is carried by the operator together 
with the headphones and amplifier as shown in big 3 
Observations ate made along the length of the traverse, 
the operator and his assistants moving forwards one 
station at a time, so that ratios are obtained for 
every successive pair of stations In the cose shown 
in Fig 2, V x would be taken as an arbitiary unit 
and V v K„, , etc , would then be leferred to it 

by successive multiplication of the individual ratios 
V i lV v V i lV v , etc * A potential anomaly curve 
may then be constructed by plotting these multiplied 
ratios above the mid points of the station intervals to 
which they refer The differences in phase angle 
are Hummed consecutively, positive or negative as the 


will be met with beyond which it » impotable to 
proceed in the ordinary way This difficulty may be 
overcome by side-stepping and including one or more 
stations off the line of the traverse, but with a bridge 
of a somewhat different design, now under construc¬ 
tion, these deviations should no longer be necessary 

In many cases it is sufficient to carry out a series of 
selected straight bne traverses over the ground to be 
examined ana to prepare potential and phase varia¬ 
tion curves in the manner indicated above If a 
more systematic survey is required, observations 
must be made along a network of lines so that potential 
and phase values may be assigned to each station 
within the area These values are determined by 
vectorial addition and, after adjustment of closing 
errors, equipotential and iso phase lines may be 
interpolated 

Field expenenoe m Australia has shown that varia¬ 
tions in ground conductivity are recorded very faith¬ 
fully by this method In favourable circumstances 
the potential curves exhibit a well defined peak over 
each wall of a buned conductor, and with further 
research it is thought that the corresponding phase 
anomalies will be found to have a still greater diag¬ 
nostic value In some districts in which marked 
venations occur in the surface conductivity, the 
method may be at a disadvantage unless the features 
to be investigated are of an outstanding character 
It is of particular service, however, as an auxiliary to 
the equipotential line method which, although of 
admitted value for reconnaissance purposes, is too 
crude for detailed investigations 

Fob Comparison of Electromagnetic Fields 

Tins application of the ratio arm bridge relates to 
the simultaneous companson of magnetic fields at 
different points in the neighbourhood of conductive 
bodies, and the case of the vertical components at two 
points A and B is illustrated in Fig 4 The two 
identical coils C x and C v each having an area of several 
square feet, are supported in a horizontal position 
immediately above the points A and B and are con¬ 
nected together so that the e m f *s induced in them 
will assist one another The ratiometor jh then inserted 
into the circuit m the manner shown and is operated 
in precisely the same way as in the surface potential 
application of the instrument By this means the 
hold intensities may be compared and the differences 
in phase angle determined Similar observations may 



Jog 4 —-Compwiwn of magnetic Held* with the ratloiueter 


case may be, and are plotted in a similar manner as a 
phase variation curve 

It will have been observed that in order to obtain a 
balance with the bridge it is essential that the earth 
at contact B should be intermediate m potential with 
respect to the contacts at A and C It may happen, 
therefore, that even on a straight line traverse, points 

* This multiplication U of complex number*, that is, VJV. an<J 
IV F, are multiplied to obtain the magnitude of the product, ana their 
pbaae angle* are added to obtain, the phaee of the product. 
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be made for other positions of the coils and, in fact, 
the apparatus may be used in various ways for in¬ 
vestigating the character of the ellipse at any point, 
provided tnat the differences m phase angle do not he 
outside the range of the bridge It has been pointed 
out by D C Gall that in such oases a mutual induct¬ 
ance bridge would be more satisfactory and such an 
instrument is now under construction 
As a rule, the field procedure and plotting of in¬ 
tensity and phase variation curves will be oamed out 
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in the manner already described for the surface 
potential method, but lines of equal magnetic intensity 
and iso phase lines may also be drawn 
The method described above resembles the two-coil 
balancing system due to Sandberg and Lundberg, m 
which two similar ooils are joined \n opposition, with 
an amplifier and telephone included in the circuit In 
this case the relative strengths of the vertical fields are 
given by the secant of the angle through which one of 
the coils must be tilted out of the honzontal in order 
to produce a minimum of sound m the telephone It 


has been pointed out by Eve and Keys,* that this 
procedure is not always satisfactory owing to phase 
difference in the currents induced in the two coils, and 
the fact that the tilting of one of the coils will usually 
introduce a horizontal component into the deter¬ 
mination These writers actually suggest a capacitance 
bridge in this connexion, but fear that sucn cm in¬ 
strument would prove too cumbersome for use under 
ordinary held conditions 

* Applied Ueopbyuiee , p 122 (UaJvemJty Press, Cato bridge, 1029) 


Nomenclature at the Eleventh International Zoological Congress 


rpHE account of the International Congress of 
-L Zoologists at Padua, published m N a tube for 
Sept 27, 1930 (pages 489 490), con tamed only the 
briefest reference to the discussions and conclusions 
on nomenclature The following account, which is 
strictly unofficial, may be of interest 

The International dommission on Zoological Nomen 
dature consists of eighteen members, distributed 
so far as is practically convenient throughout the 
world Most of its work is conducted oy corre 
yiondence, the intermediary being the secretary 
The present secretary is m Washington and is |>er 
nutted by the U 8 Government to avail himself of 
official facilities 

The commissioners meet m person at the Inter 
national Congresses of Zoologists, which hitherto 
have been triennial, except for an interval from 1913 
(Monaco) to 1927 (Budapest), but which by a resolu¬ 
tion at Padua are henceforward to be quinquennial 
Hitherto each commissioner has been appointed for 
the triennial period , whether this will now be changed 
for a quinquennial period remains to be seen 

Certain changes m the mode of appointment were 
accepted by the Padua Congress To replace the 
retiring commissioners, who are eligible for reappoint 
ment, the Commission, after considering the balance 
of subjects and of geographical regions, submits 
names to the Section of Nomenclature The Section 
can propose other names The nominees of both 
Commission and Section are referred to the Permanent 
Committee of the Congress, which makes the selection 
and reports it to the plenum of the Congress for 
confirmation 

The commissioners assemble a week before the 
Congress opens, and work all day and every day at 
final discussion and voting on the questions raised 
during the interval These may be either opinions on 
points of nomenclature or proposals for alteration of 
the rules 

Opinions are settled by a majority vote of the 
Commission, and this is generally obtamed by corre¬ 
spondence 

Proposed changes in the rules must also have re¬ 
ceived a preliminary majority vote of the whole 
Commission, that is, ten out of eighteen, and must 
then receive the unanimous vote of those present at 
the Congress, nme being a quorum It follows that, on 
one hand, eight commissioners may have opposed a 
proposal in writing, but that nme present in person 
may carry it, and on the other hand, that seventeen 
may have been m favour, but that one if present may 
block it These are extreme suppositions, but m 
actual practioe the situation is no better, because of 
the difficulty of bringing all the members together, 
or even of obtaining a quorum of the actual com¬ 
missioners To overcome this difficulty it has been 
the custom to appoint substitutes (alternates) for 
the absent commissioners from among zoologists 
attending the Congress Thus many of those who 
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actually vote may have an imperfect understanding 
of the questions at issue. At Padua the preliminary 
work was done by the chairman (K Jordan), the 
secretary (C W Stiles), and three other commis¬ 
sioners , two more commissioners arrived later, but 
a quorum was not formed until alternates were 
appointed Of these there were no less than eleven, 
and among them Lt Col J Stephenson, Mr G C 
Robson, and Mr H W Parker acted tor commis¬ 
sioners in various parts of the BntiHh Empire 

On this occasion a further difficulty was due to the 
fact that before the meeting none of the proposals for 
change in the rules had received enough votes either 
to kill it or to bring it up for discussion Until the 
Congress assembled it was impossible to get the 
necessary votos, and then, even if they were obtained, 
it was too late for adequate and properly informed 
disc ussion 

This state of affairs is manifestly undesirable, and 
for many years considerable dissatisfaction with these 
arrangements lias been expressed, notably with the 
demand for a unanimous vote by those present 
There were two alternative amendments to this by 
law before the Commission, but unfortunately neither 
received enough preliminary votes to enable it to be 
discussed 

The same was the fate of other important proposals 
Among them were alternative motions which would 
have hail tho effect of raising type designation by 
elimination from the status of a recommendation to 
the status of a rule This is a difficult question, and 
it is a pity that it could not be thrashed out 

A proposal to revert to the XII Edition of Lin 
n^eus* Systoma Natures ” as tho starting point 
of zoological nomenclature was definitely rejected, 
and the date of the X Edition was fixed precisely as 
Jan 1, 1758, in Article 20 of the rules 

Iho definition of publication for purposes of sys 
tematio zoology was discussed at length, and tho (on 
elusions will eventually be submitted in the form of 
an opinion 

The report of the British National Committee on 
Entomological Nomenclature was presented by Dr 
K Jordan, and its proposed emendations to the rules 
were considered A few, of merely editortal nature, 
were provisionally adopted and others deferred for 
further consideration 

Proposals that suporfannly names based on generic 
names should all end in -mdea, that new ordinal 
names should end m ida, and subordinal names m 
ina wore dmeussod and held for further considera 
tion 

Proposals to apply the law of priority to family 
and subfamily names, under certain conditions 
necessitated by other provisions of the Code, were 
also inevitably held over The general opinion of the 
Commission seemed to be against further legislation 
for groups higher than genera 

As regards homonyms, it was agreed that, ceteris 
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paribus, the name of a genua should take precedence 
over that of a subgenus , the name of a species over 
that of a subspecies 

Article 19 of the rules says that 11 the original 
orthography of a name ib to oe preserved unless an 
error of transcription, a lapsus calami , or a typo 
graphical error is evident” It was agreed that the 
word “ transcription ” included, or rather was in¬ 
tended to mean, “ transliteration ” This article 
has sometimes important results in connexion with 
homonyms Concerning such trivialities as whether 
one should write brotann or browni, the Commission 
showed a wise impatience It also agreed that when 
a name, or part of a name in combination, had been 
spelled in diverse ways by different authors or even 
by the same author, it was not incumbent on a sub¬ 
sequent author, when making casual references, to 
follow this diversity of spelling It was enough that 
hp should do so in professed synonymic lists 

During the interval between the tenth and eleventh 
Congresses the Commission had formulated twenty 
six opinions (Nos 98 123), and these were adopted 
by the Congress These opinions have been or are 
being published b> the Smithsonian Institution 

The Commission would welcome the co operation 
of special committees for groups of animals Such 
co-operation already exists for entomology and proves 
of great advantage 

Tho Commission believes that much confusion 
would be avoided if students of zoology had the 
opportunity—if not the obligation—to attend lectures 
on the rules of nomenclature 

I have kept to the last the most controversial of 
the subjects that came up at Padua This is the 
interpretation of Article 25b of the Code It is there 
laid down that “The valid namo of a genus or species 
can be only that namo under which it was first 
designated on the condition (b) That tho 

author has applied the principles of binary nomen 
clature” Article 26 says “The tenth Edition of 
Linn6’s ‘System* NaturaC, 1758, is the work wluch 
inaugurated tho consistent general application of the 
binary nomenclature in zoology 

The question in dispute is the moaning of the phrase 
“binary nomenclature” One interpretation is that 
it moans that form of zoological nomenclature which 
most zoologists associate with Linnams and notably 
with the tenth edition of his “ System* ”, namely, 
one name for the genus, with which is associated 
another, so-called trivial name, to make up the nomen 
specificum The addition of a third name to dis 
tinguish a subspecies, or even of a fourth for a variety, 
doe* not affect tVie principle that the species is desig 
nated by a double or binary name The essence of 
the Linnean reform, as first fully expressed m the 
Tenth Edition, is the introduction of a nomen ttimale 
in place of the former differentia , the nomen tnviale 
being a pure name, not necessarily with any meaning, 
whereas the differentia was a descriptive diagnostic 
phrase, howevor short it might bo 

The other interpretation of “ binary nomenclature ” 
reduces it to mean no more than * binary classification*, 
in other words, the recognition of the two concepts 
genus and species , and their nomenclature, accordmg 
to the old logical method, per genus et dtfferentiam 

The introduction of this latter method into sys¬ 
tematic biology is ascribed to the botanist Toumefort 
(1719) The method was at first followed by Linn®us 
as by many others, but he perceived its nomen- 
clatural cumbrousness (as indeed had Toumefort 
himself) and got over the difficulty by using the 
nomen tmvtalc in place of the differentia This he 
swayed before 1768, but it was in that year, in the 
Tenth Edition, that he first applied it consistently 
bo the whole animal kingdom 
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Taking the rules as they stand, airy unsophisticated 
zoologist would, I think, adopt the former interpreta¬ 
tion In the successive reports of the Congress and 
successive editions of the rules I have been unable 
to find anything that suggests the contrary, with the 
exception of four opinions (20, 24, 35, 89) These 
draw a distinction between the terms 4 binary * and 
4 binominal ’ (undoubtedly they do not mean the 
same thing) and proceed to imply that 4 binary * 
indicates nomenclature d la Toumefort , while only 
4 binominal * indicates nomenclature a la Ltnne 

The lustory of this interpretation of the phrase 
4 binary nomenclature * has been given by Dr L 
Stemeger m a most careful paper (Smithson Mis cell 
GoU , vol 77, No 1, August 1924), which leaves no 
doubt that the revisers of the Code in 1901 really did 
give the phrase what one may call the Toumefort 
sense, and that their reason for that interpretation 
was tho desire to include the generic names of Bnsson, 
L T Gronovius, Scopoli, and other writers after 1758 
who did not follow the nomenclatural system of 
Linnaeus, and to include them without making ex¬ 
ceptions to the rules 

That this was their intention was, as Dr Stejneger 
himself admits, far from obvious, and it certainly 
has never been clear to a large number of zoologists 
However that may be, there has been an increasing 
movement to give the phrase the same meaning as tho 
tautological expression 44 binominal nomenclature ” 
A proposal to tnat effect was before the Commission 
at Padua, but failed to receive enough preliminary 
votes to bring it up for discussion In the Section 
of Nomenclature, Dr Walther Horn then proposed 
the following motion 44 The Congress shall decide 
that only those publications shall oe held to apply 
the principles of binary nomenclature in which the 
use of a single word for a generic name and a 
single word for a species name is consistently carried 
out ” This was passed by a large majority in the 
Section, and when it came before the plenary session 
of the Congress, instead of being referred, as one ex 
j mo ted, to the Commission, it was put to the meeting 
without discussion, and again tarried by a large 
majority 

It happens, most unfortunately, that those who 
support what I have called tho Toumefort inter 
protation are for the most part citizens of the United 
States and mclude the distinguished and enthusiastic 
secretary of the Commission, whereas most of those 
who support the Linnean interpretation come from 
the rest of the world and m great part from Europe 
I do not, however, see any reason why this diver 
gence of opinion cannot be accommodated The 
resolution does not, m my opinion, involve any altera¬ 
tion of the rules , it is a question of interpretation 
It does involve a redrafting of certain opinions, but 
it need not involve any change in their effeot or in 
the acceptance of Bnsson and the rest 

It should be remembered that m 1901 it was not 
possible to suspend the rules to meet hard cases 
That practical reform was first achieved at Monaco 
m 1913 Therefore m 1901 the upholders of Bnsson, 
Scopoli, and Co were obliged either to alter the rules 
or to interpret them so as to admit those authors 
They inadvisedly adopted the latter course and failed 
to make it clear 

Their interpretation ha* been used, as stated above, 
to admit the unmomin&l generic names of certain 
writers after 1758 who did not follow the Linnean 
method But those waiters did occasionally chance 
to use a specific differentia of a single word, and, on 
this interpretation, there seems nothmg to prevent 
the admission of those appellations That, however, 
does not seem desired by anyone 

Now we can suspend the rules, and we have already 
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found it necessary to do so in order to eliminate certain 
authors who, under the Toumefort interpretation, 
were admissible (opinion 89) 

My proposal therefore is that we should, as the 
Congress has resolved, adopt the Lmnoan interprets 
tion, which I personally believe to be the natural 
meaning of the words , that we should formulate a 
new opinion admitting the genenc names of BngHon 
and the rest by ad hoc suspension of Article 2Gb , and 
that we should redraft those opinions that are affected 
(20 and 24) As for opinion 89, I succeeded at the 
time in getting it so drafted that its effect would not 
be altered by the change of interpretation now passed 
by the Congress 

If these proposals are approved by the International 
Commission, I do not see why we should not contmuo 
to work with that harmony and good feeling which 
have hitherto prevailed at our meetings 

F A Bather 


University and Educational Intelligence 

Cambridge —Prof Owen Thomas Jones, Wood 
wardian professor of geology, has been elected to a 
professorial fellowship at Clare College 

At Trinity College, A S Besicovitch, University 
lecturer in mathematics, and L Wittgenstein have 
been elected to fellowships 

The Appointments Committee of the Faculty of 
Geography has reappointed Miss M S Willis, of 
Newnham College, to be University domonstiator in 
the Faculty 

The Council of the benate recommends the accept 
mice of the offer of the Council of the Royal Society 
to provide within three joars a sum of £15,000 
towards the building and equipment of a Laboratory 
for special physical investigations in the University 
of Cambridge, to be used in the first instance for 
magnetic and crvogemc research 

London —The title of emeritus x^ofesaor has been 
conferred on Dr Alice Werner, formerly University 
professor of Swahili and the Bantu languages at the 
School of Oriental Studies 

On the recommendation of the Board of Manage¬ 
ment of the London School of Hygiene and Tropical 
Medicine, Sir George Newman has been appointed 
Heath Clark Lecturer for the year 1931 

Oxford —Prof A Einstein will deliver the Rhodes 
Memorial Lecture for the year 1930-31 , he will be in 
residence in Oxford duung the next summer term 

St Andrews —On the recommendation of the 
Senatus Academicus, the Court on Dec 19 unanimously 
agreed to appoint Dr David Lennox to be reader in 
forensic medicine, and Dr W L Burgess to be reader 
in public health, m recognition of their long and dis 
tinguished service to the University as lecturers in 
these subjects 

Mr George H S Milln was appointed lecturer in 
radiology and electrical therapeutics in the Univei 
sity, and Dr David Jack to be a lecturer in natural 
philosophy in the United College, St Andrews 

The Senatus Academicus has appointed Dr R R 
Marott, Rector of Exeter College, Oxford, as Gifford 
Lecturer for 1931-32 

It was reported that the last Examination for the 
diploma and title of L L A will be held m May next 
The only candidates to be received are those who have 
already obtained part of the qualification and desire 
to complete it 
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Birthdays and Research Centres. 

Jan x, 2869 — Prof A A T Bracket, For Mem RS, 
Rector of the Umversity of Brussels and director 
of the Laboratory of Embryology of the Faculty 
of Medicine in the University 
Le laboratoire d’Embryologie de la Faculty do 
nukieemo do Bruxelles suit prmcmalement deux lignes 
de recherches D une part, V analyse des localisations 
genninaleH ot du ddterrmnisme de la morphog 6 n&se 
chez lea Vert 6 br<$s, Kp&ualement les Amphibians, 
d’autre part, T 6 tudo de la physiologie do la mise en 
marehe du d^veloppement et des emeses de segmen¬ 
tation 

Jan 7, 1885 —Prof A J Allmand, F R S , professor 
of chemistry, King’s College, London 
The chemical laboratory at King’s College js a com¬ 
paratively small one, and the conditions, therefore, 
unfavourable for directed team work research towards 
pre specified major objectives But I believe firmly 
that almost any subject, if worked on pertinaciously 
and with reasonable skill, conscientiously (that is, 
with self criticism), and with the desire for early 
publication strictly suppressed, may jield at any 
time results of real interest, even of importance r On 
this account, T would hesitate to say which I consider 
the chief investigation now in progress m this labora¬ 
tory 

My students are working ( 1 ) at photochemistry, 
particularly at present on the effect of wave length on 
the union of hydrogon anti chlorine, as also on other 
reactions, ( 2 ) on the problem of the complete evalua¬ 
tion of the partial molal free energies in systems of 
the type lead chloride-alkah metal chloride-water, 
(3) out ho sorption of vapours and gases by charcoal 
and other solid sorbents 

These investigations have all been in x^rogress for 
years and have all proved sufficiently fruitful to 
satisfy us 

Jan 8 , 1856 —Prof H Lhomte, professoi of botany 
in tho Paris Museum of Natural History 
Since his appointment to tho professorship of 
botany in tho Pans Museum, Pi of Lecomte has 
directed the work of the staff definitely to the study of 
Colonial floras, which weie known before only in a 
fragmentary way Tho “ Flore G 6 n 6 iale de ITndo 
Chine” was the first undertaken (1906), forty four 
parts, out of about fifty it will concise have been 
already completed, with the devoted assistance of the 
scientific staff, of many Parisian botanists frequent¬ 
ing the Laboratory, and of professors from Pam 
and provincial uni versifies Besides, a great quantity 
of working material has been assembled and is ready 
to study for tho preparation of floras of other French 
colonies Guiana, Antilles, tiopical Africa, Madagas 
car. New Caledonia For some years past, and to 
complete this work, Prof Lecomte has undertaken the 
anatomical study of tropical woods, of great interest 
from the point of view of the affinities it reveals, and 
also foi the applications it enables one to foresee Two 
important books have been published on woods of 
Indo China and Madagascar 

Jan 8 , 1868 —Sir Frank W Dyson, KBE.FRS, 
Astronomer Royal 

A problem to which attention might usefully be 
given is the determination of the radial velocities of 
distant stars, such as those of early B type and those 
with the c characteristic in the southern half of the 
Galaxy Dr Oort has shown that the rotation of the 
system of stars round a point in galactic longitude L 
would give rise to a term Ar sm 2(11 0 ) in their radial 
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velocities where r denotes the distance and A is a 
constant Prof Plaskett from observations of 250 
stars finds -4 = 17 km per sec for a distance of 1000 
parsecs and J 0 = 325°, but he could only observe four 
stars between the longitudes 193° and 343°, and until 
this lacuna has been filled up by observations in the 
southern hemisphere, this important result must be 
regarded as insufficiently verified 


Societies and Academies 

London 

Optical Society, Dec 11 —T H Court and Moritz 
von Rohr New knowledge on old teloscopes The 
paper is mainly historical — Mrs E Clifford On 
interpolating refractne indices Some useful formulae 
are obtained—H Buckley On the determination of 
the transmission factors of coloured step lenses In 
the 1928 report of the International Commission on 
Illuminations Committee on Coloured Glass for 
Signal Purposes, an outline of a method of measuring 
the transmission factors of coloured lenses used in 
railway signals im given The deduction from the 
assumptions made in this report is incorrect 

Cambridge 

Philosophical Society, Dec 8 - C G Darwin The 
diamagnetism of the fiee electron Landau's work 
on the diamagnetism of free electrons is illustrated by 
representing the boundaiy wall by a special law of 
force, for which the wave equation admits c f exact 
solution —P A M Dirac Note on the interpretation 
of the density matrix in the many electron problem 
The probability of two or more eloctrons being annul 
taneoualy in specified places is evaluated in terms of 
tho density matrix It is found to be j ust the determui 
ant of those matrix elements that he in the rows and 
columns referring to the sjiecifiod places —L H Gray 
The photoelectric absorption of gamma rays Direct 
experimental evidence shows conclusively that the X s 
law characteristic of tho photoelectric absorption of 
X rays is not valid for > rays Not only is the absorp 
tion of hard y radiation very much greater than would 
be anticipated, but also the variation of the absorption 
coefficient with atomic number as well as with wave 
length appears to be anomalous m the neighbourhood 
of 5 XU and suggests tho existence of a new absorb 
ing mechanism An empirical photoolectrio law is 
suggested — L G Vedy On the rotation of dioloctrics 
m electrostatic fields and related phenomena The 
rotation of a dielectric covered body, suspended 
between tho poles of a Wimshurst machine, is due to 
the accumulation of charge on the surface of the body, 
under tho action of the brush discharge, and to 
tho subsequent electrostatic repulsion of the locally 
charged surface The effect of the rate of decay of 
the surface charge on the rate of rotation is investigated 
theoretically 

Paris 

Academy of Sciences, Nov 24—P Viala and P 
Marsais The Mycoliths of the vine m Palestine The 
name My eolith is given by the authors to masses 
produced by on agglomeration of very fine sand 
cemented together by the mycelium of a new species 
of Asoomyeeto, Luhomyces mdulans These forma 
tions are called the vino fungus by cultivators m 
Palestine and the vino is ultimately destroyed by 
them —Serge Bernstein A method of summation of 
trigonometrical series —Edmond Sergent was elected 
Correspondant for the Section of Rural Economy in 
succession to the late M Trabut*—J Herbrand De 
termination of the ramification groups of a body 
starting from J^hose of a super body —Paul Ldvy The 
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law of large numbers —Gr C Mouil The equation 
Au =0 —Gaston Julia The oonvergenoe of senee of 
rational repeated fractions —Jacques Cbokhate An 
extended class of continued algebraical fractions and 
the corresponding Tchebyoheff polynomials —N Achi- 
eser The asymptotic value of the best approximation 
of some values by polynomials —Mandelbrojt Some 
theorems generalising the Riemann relation between 
<■(*) and ftl -*) -G Fayet The favourable opposi¬ 
tions of the planet Eros There will be a very favour¬ 
able position in February 1931, and a fairly good one 
m November 1937 —N Stokyo The determination 
of tho orbits of distant stars —Edgar Pierre Tawil 
A method of observation of non stationary sound 
waves -—V Pose)pal Hie direct determination of the 
volume of the electron —Mile Jacqueline Zadoc- 
Kahn The thermal variation of the magnetic double 
refraction of para azoxyamsol above the temperature 
of the disappearance of the mesomorphic state Ex¬ 
periments carried out with the large Bellevue magnet, 
with special precautions to secure uniformity of tem¬ 
perature The relation found between the double 
refraction and tho temperature is shown on a curve 
The theory suggested by Cotton and developed by 
Kast, representing mesomorphic liquids as constituted 
by associations of molecules, m consistent with the 
cuive shown —S Rosenblum A new magnetic spec¬ 
trograph with a rays Tho first experiments with the 
apparatus described showed photographically the fine 
structure in the case of thorium for the two lines a 
and a 1 , the velocities of which differ by only 3/1000 
Tho intensity of the field was relatively small, about 
16,000 gauss —C Rave&u The utilisation of streams 
at the mouth Correction —F Pingault The con 
ditions of formation and dec orrmosition of cementite 
At temperatures below 1000° C pure cementite ap 
pears to be very stable, but at temperatures approach¬ 
ing fusion the cementite decomposes very rapidly, 
giving graphite —Augustin Boutanc and Maurice 
Doladilhe The modifications produced in the absorp¬ 
tion spectrum curve of a solution of a colouring matter 
by the introduction of a colloid into the solution A 
simple method is developed for determining whether 
a colouring matter is colloidal or not Two hydrosols 
are taken the granules of which are of contrary sign, 
such as arsenic sulphide and feme hydroxide, and 
some drops of the colour solution are introduced If 
no diminution of colour is produced—and for this a 
simple colorimeter is usually sufficient—the colouring 
matter is molecular If the colour is colloidal a clear 
diminution of opacity can be seen, often without the 
UH6 of an instrument, after introducing the colloid , 
the granules possess the opposite sign to that of the 
colouring matter —Raymond Delaby and Raymond 
Charonnat The pyrolysis of vegetable oils with high 
acetyl index From the analysis of the products of 
the dry distillation of grape pip oil it is concluded 
that the latter does not contain ncmoleic acid — 
Joseph Robin The 1 3 migration of amino groups 
The mechanism Application to other analogous re 
actions —Octave Mengel The lower limit of the 
Quaternary in the eastern Pyrenees —Maurice Blum- 
enthal The relations of the subbetio and pembetic 
zones at the level of Arohidona Alfamate (Malaga 
and Grenada) —J Thoulet Liquid submarine vol 
came columns —Adrien Davy de Virville The zone 
distribution of Rtvularts bullala -ON Dawydoff 
The Semper larvro of Indo Chinese waters —R Fosse, 
A Brunei, P de Graeve, P E Thomas, and J Saraxln 
The destruction in the seed of Soya hxsjnda of one of 
its ferments without suppressing the activity of two 
others A method of suppressing uncase in soja 
bean without destroying the activity of allantoinase 
or urease — E Brumpt Intense parasitic relapses due 
to splenectomy, in the course of latent infections of 
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EqypUaneUa m the fowl —S Jell!nek The biological 
cfCocte of short wave oscillating fields on living beings 
The effects of d’Arsonvalwation have been attributed 
in the thermal effects of the high frequency, but the 
author does not agree with this and gives experimental 
evidence in support of his views 

Copenhagen 

Royal Danish Academy of Science and Letters, 
Oct 17 —Niels Bohr The use of the concepts of 
hpace and time m atomic theory The recent devolop 
meat of atomic theory has disclosed a principal 
limitation of our ideas of motion In this connexion 
u closer analysis of the foundation of space time 
measurements of atomic particles is attempted 

Geneva 

Society of Physics and Natural History, Nov 0 — 
R Wavre Equilibrium figures and the planet 
Jupiter The author applies his method of research 
for equilibrium figures to the case of Jupiter He shows 
that on account of the great flattening of this planet 
it is necessary to take into account terms of order of 
the sixth power of the angular velocity, to agree with 
tho data of Sampson relating to the planet and its 
witellites His study also tends to show that Jupiter 
and Saturn, although more * condensed ’ than the 
(arth, are lees so than is believed, and that from this 
point of viow the comparison with the oarth can 
be sustained It is not nocessary to assume the 
existence of a very dense nucleus, surrounded by a 
homogeneous fluid —P Rossier and G Tierey The 
statistical distribution of the stars as a function of 
spectral type The authors give the results of a dis 
tuHsion based on two hundred negatives obtained 
fin 1928 and 1929, with tho bchaer Boulenger prism 
objective of the Geneva Observatory The normal 
exposure chosen was 20 minutes made cm ‘ Cappel 
liblu * plates The control stars are all of tho .40 type 
—S Ansbacher A case of poisoning by potassium 
diiorate The author describes a case of poisoning 
by potassium chlorate m which the amount of this 
salt m the urine reached 2 0 per cent 

Sydney 

Linne&n Society of New South Wales, Oct 29 — R H 
Anderson Notes on the Australian species of the 
genus Atrxplex Four species are described as now, 
and several new forms and varieties of established 
species are also defined —H Claire Weekes On 
placentation in reptiles (2) Allantoplacentation is 
described in various lizards A series showing ui 
2 reasmg specialisation can be made out —T Thomson 
Flynn The uterine cycle of pregnancy and pseudo 
pregnancy aa it is in the diprotodont marsupial Bet 
iong%a cuntculue Beltongia is polyoesirons, breeding 
over the greater part of the year Ovulation is 
spontaneous and unilateral Pregnancy is alternate 
on each side, the contralateral uterus entering into a 
state of pseudo pregnancy The lactatory period of 
<me pregnancy overlaps the geetatory period of the 
next succeeding one The pregnant and pseudo 
pregnant uteri until mid pregnancy undergo identical 
< hanges —W F Blakely and Rev E N McKie Ad 
ditions to the flora of New England This paper deals 
with six new species and two new varieties of plants 
from the New England Tableland, as follows one 
species of Grevdlea, one species and one variety of 
/I otus, one variety of Brackyloma , and three species of 
Eucalyptus —W F Blakely A new spocies of Euca 
hfptua from New England A species of Eucalyptus, 
nearest to E conglomerate, is described from Moredun 
£'reek and other localities 
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Memoirs of the Geological Survey of India. PalwoatologU I ad Ice, 
New Series Vol 16 The tonsil Faun* of the Bamini Range nod some 
neighbouring Arens Part 1 An Introductory Note By Limit."Col 
L M Davies Pp v+16 + 4 plates 14 rupees, 2* Part 2 The 
Aibian Echlnoideo. By Dr Ethel D Currie l*p. v + 17 2S + pl*te 4a, 
12 annas, 1# Sd Part 3 Cbe Brachiopoda By Helen Marguerite 
Muir Wood Pp, v+26 *17+plates 5 (i. 1 4 rupee* 2 a Part 4 Lower 

Albiau Gastropoda and Lamelli bronchia. By L R. Cox Pp V + 81M9 + 
plate 7 14 an das l« <W Part 6 i ho Lower Cretaceous Am mono Idea, 

with Notes od Aibian Cephalopoda from Haxara. By Dr L F Spath 
Pp v+M flo + plaUs 8 9 1 6 rupees At 3cL Part 0 The Palaeocene 

Forarainifera By I lent Col L M Davies Pp v + 07 TO + plate 10 
14 annas 1* tW Part 7 The Lower Eocene Corals By Dr J W 
Gregory Pp v + 81 128 + platos 11 10 3 14 rupees Os Od Psrt 8 

Ih* Molluscs of the Ifangu Shales By L R, Cox Pp V-H29 222 + 
plates 17 22 4 14 rupees, 8s (Calcutta Government of India Central 

Publication Brandi) 

Dnpartimmt of Agriculture Jamaica. Entomological Bulletin No 0 
Insect Pests of Sweet Potato and of Cassawa la Jamaica. By W H 
Ktiwords Pp (i-f~ 12+ 1 plate (Kingston B W I GovernmentWinting 


FoBKION 

8plsy vydavanc Pfirodov fdeckou Fakultmi Masurykovy University 
(Publications de la kacnltt des Sciences do 1 University Maaaryk) 0i« 
123 ifrapflyok ku fttudiu tvorh> soli glykokolu (Contribution A 1 Atude 
de la Faculty de la gl>kokolle de former des sols) Napsali J V 
Dubsky & A Rolwtn Pp 18 CIs 1*4 Contribution to the Study «f 
Blood Groups lu C/,ethoHlovakia B> lYof V 8uk Pp 10 Gin 126 
Faultless Troth ami Uluod Qrottpu (with Remark* on Decay and Care 
of Teeth in Whites). By 1 rof V Huk Pd U Cifl 12d K prob 
terou buzeni UHtlninen^ch rleklroma^netit kycli vln (Bur le probkmn 
de 1 excitation des ondus pleclromagnHiques uon am or ties) Napnal J 
RuhAnek Pp 24 Cl* 127 Odr»z »v6tla na koverh (Reflexion metal 
Ihjuo), Napsal Josef Aaliradni^ek Pp 1® (Brno A Fids-) 

Spisy I oLarsko Fakulty Masarjkovy University (Publications de la 
Fnuiltc de Midecirie) Brno S\a/ek (Tome) 8 Spin (Fascicule) 70 86 
Ip 276 (Brim A PliU ) 40 hJ 


Gatalouosh Ht 

The Nickel Bulletin \ol i No 12 December Pp 877 408 (Lon 
don The Moud Nkk« 1 < o lid) 

Diary foi 1911 (Bonnybiidge John G Htotn and Co I td ) 


Diary of Societies 

FRIDA l Usiahv i 

Institution of Mitt hanicai Knuinkkrh, at 0 —8 J Davies An Kxperl 
inPDtal Investigation into Induction Condition* Distribution and 
Tuibulnnce in Petrol Engines 

Junior Institution or Knuinefrs (Informal Mooting) at T 30—W A 
Benton Weighing Machinery 

SATURDAY, January 8 

Koval iNsrmtTKiN or Great Britain at 3 -Piof A M Tyndall 
The Electric Sjiuik (3) Air as a Conductor of Klectiicity (Juvenile 
Lei ture>?) 

MONDAY , J ami Aiiv > 

Uoyal UsonuAi ukai Hoc ikty, at 3 80 —Di T F Chipp What wo get 
from the Tropes (Christmas Lecturo for ) oung People). 

Victoria Institutb (at Central Buildings Westminster), at 4 80 —Lieut 
(ol A U Bhortt The Fifteenth ) ear of Tiberius 

Institution or Ki ectkicai Knuineerb (Mersey and North Wales (Liver 
pool) Sectiou) (at University Liverpool) at 7—D B Hoseason The 
Cooling of Electrical Machines 

Koyal Inhtiiute ok Bbitthh Am hitkuii, at 8 —T A D Braddell 
Criticism of Work submitted for h ri-i«« and studentships. 

Society or Ciieuicai Ikpubthy (I ondou Hectlon) (at C hemical Society), 
at S —Prof H. Robinson Tho Synthesis of Certain AnUioojanJn* 

^ TUESDAY January 6 

Kovai Institution or Gbkat Britain, at 3 —Prof A M Tyndall The 
Electrio Simrk (4) The Mechanism of a Spark and other Forms of 
Discharge (luvenilfl I eclurus) 

IurriTUTioK or Electrical Enoimeckb (North Western Centre) (at 
Engineers Club Manchester) at 7 

iNBTrrirrsor Mctai^ (Biruiinghnm ‘Section) (at f hamberof Conmiarte, 
Birmingham) at 7 —U A Hacking Blast Furnace Reactions 

Roval PuuToojtArnn Society or Gnxat Britain (Klnematcwraph Meet 
ing) at 7 — Proioctlon of Mims —O Blakcston Light Rhythms — 
8 G French The Man who was J>ate 

Institution or Automobile Rnoineerr (at Royal Society of Arts), at 
T 4ft —F G Woollaul Automobile Plant Depredation and Replace 
incut Problems 

Royac Bo< irry or Medicine (Tropical Diseases Section) at 8—Col 
8 L Drug Fllarlasis in the Dutch Kaat Indies 

Rovai Antiiropji/xucal iNBTrruTr, at 8 30 —J W Layard Malekula 

WEDNESDAY, Janlcry 7 

Royal Sckiety or Arts, at 3—H Barnard Ancient and Modern 
Pottery (Dr Mann Juvenile Lectures) (1) 
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Institution op Electrical Ekointbuj (Wireless Section), at 0 — F M 
Col ©brook and R M Wilmotte A New Method of Measurement of 
Resistance and Reactance at Radio Frequencies — E B MoulUn A 
Variable Capacity Cylindrical Condenser for Precision Measurement*. 

fNaTtTUTIOK OP fJ RATING AND V KNTf LATINO EjfUINBPIW (at 20 H«rt Street, 

W C 1) at T —0 G H Hallett Notes on the Theory of Radiant 
Heating 

Ei ktkoi i atxka and DapGeiTORs TjtciiHirAi Society (at Northampton 
Polytechnic Institute), at 8 15 —Modem Metal Cleaning 
Royal Society or Medicine (Margery Section), at 8 SO —Fatbol ogles 1 
Evening 

2 HURSDA y , Janoahv 8 

Institution of Munuipal and County ENOiNitiCRa (Northern Irish 
district) (fit Town H&ll tl&ngar), nl *t —G H Fleming Urlatn Works 
Roval Institution of Gkfat Britain at a — Prof A M Tyndall J he 
Electric Hi«irk (ft) florae Properties of Bjmrks and Arcs (Ju\enlle 
Lectures) 

1 iNNkuN Society or Ikjndon at 6 —Prof E J Salisbury A Study of 
Ranunculus jurt iJtvruM I with Special nefireme to it* Morphology 
and Ecology —H W PugsleyaodA J Wllmott New Uritlnh Plant h 
I nstitution or Kliotkioal Engineers, at rt ~G E R Brum The 
Distribution of Energy liberated in an Oil Circuit Breaker with a 
Contribution to the Study of the Arc Temp* rature 
Ro\al Aeronautic al Society (at Royal Society of Arts), at 6 80 —A 
Gouge Some Aspects of the Design and Construction of Sea going 
Aircraft 

IireriTcmow or Eiectkioal KNourteiui (at Lough trough College), at 
0 45—E O Clark and G fowler The Conemner s Point of View 
Inktitution or Automobii e Engineer* (Bilstol Centre) (at Merchant 
Venturers Teclintcal College, BrUtol), at 7 — E V Pannell Light 
Alloy Platon De\elopment 

Royal Photoonafhjc Society or Great Britain (Colour Group - 
Informal Meeting), at 7 —Disouiudon on Faults and Failures in Colour 
Photography 

Socirrr or Chemical Industry (Bristol flection) (at University Bristol), 
at 7 80 —K A Ashcroft Eleotroly h 1* of Fused Zinc Chloride 
North East Coait Jnbtitutiom or Engineer* and SHirmui dkrs (Teea 
side Branch Graduate Section) (at ( leveland Scientific and Technical 
Institution Middlesbrough) at 7 So—J it Cone Ironwork Practice 
Institute or Metalk (London flection) (at 88 Pall Mall), at 7 80 —K 
Genders Extrusion 

Oil and Colour Chemist* Association (at 80 Ruhh© 11 Square) at 7 80 
— Dr T II Durrana Solvents 

Institution or Welding Mnoinerrh (at Institution of Mechanical 
Engineers) at 7 1 — IS D Ilojdand J H G Primrose The Use of 
Fur© Iron Electrodes for Welding Cast Iron 

Hi/iHr, January i> 

Royai Geooraphical SofiKTv at 3 80 —Dr i M \ongo J Ife on the 
Great Barrier Reef (l hrintmas I ectur© fur 5 oung People) 

Royal Society or Arts (Indian Section), at 4 80 
Rotal AemoNoitirAi Socrcrr, at & 

Mjjlaooiakhcal Society or London (at Linneau Society), at 0 
Institution or Electrical Enginkers (I ondon Students Section), 
fit 0 15 —A Dean and M M Macinaster Mercury Arc Rectifiers 
Oil and Colour Chemists Association (Jointly with Society of t hemlcal 
Industry Literaly and PhNonophloal Society Hnd Society of Dyers 
and Colourists) (in Psychology Department Pulversity, Manchester), 
at 7 -W U 1) Pierce Hnman Factors In Colour Judgment 
Junior Institution or Engineer*, at 7 30 —I Dooimn Monel Metal 
Some Note* on it* Production and Industrial Application 
Gitoiouigrs Ahwn m now (in Botany Theatre University College) at 
7 80 —Special General Meeting 

A AiURDAY, J avu*hy 10 

Royal Inetitution or Great Britain at S —Prof A M Tyndall The 
Eltotrii Spark (0) I arge Sparks (lu\anile LectureH) 


PUBLIC LECTURE** 

2 UE^D i 1 January 0 

University or Lfedh at 0 —Prof W GarsUog I Ife In the Sea. 

WEDNESDAY, January 7 

Muhkum and Art Gai i fr\ Bei i a«t at 8 — F Rutter Modem British 
Art 

CONFERENCES* 

DtUUMRFR 31 TO JANUAH> 5 
Geographical Assoi iation 
Friday , Jan 2 (at 1 ondon School of Economics). 

At 10 a it —Major R W G Kingston In the Tree Roof of the 
Guiana Forest (Lecture) 

At 11 80 a m —Mias R V Fleming Regions of Russia (Lecture) 

At 2 80 — Meeting for Teachers in Secondary Schools for Dlacusslon 
on a paper by B C Wallis on School Geography from the Point of 
View of an Examiner 

Meeting for Teachers in Primary Schools —Geography and the Bxten 
Eton of the School Age Discussion to be opened by E J Orford 
Saturday, Jan B (at London School of Economics). 

At 10 1A am —Dr P W Bryan The Distribution of Houses in 
England and Wales as a Population Index (Lecture). 

December SI to January T 

Conference or Edu< ational Ansottations (at Unheralty College) 
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Dai ton Association 

Friday, Jan 2, at 11 —G W Spriggs Individual Work in Mathematic/ 
(Lecture). 

Medical Okhckrh of Schools Association 

At 2 —Dr A. G Maitland Jones and other* Discussion on Houri 
of Sleep and the School Child in Day and Public Schools. 

Child-Study Society 

At 5,80 —Prof J B Marcanlt What Is Religious in the Child 

(Lecture), 

MoDFHM LANGUAGE AmkH IATION 

Monday Jail b at 11 a m — Prof E W Scripture and Prof P Menxrath 
Discussion on Experimental Phonetic*. 

National College or Tfaihkhm or the Deaf 

At 11 a m —Dr J Drever The Educational Handicap of the Dea 
from a PHyLboJogiid s Point of View (Lecture), 

Joint Conffhknie 

At 6 — J Kalrgrieve.Lt Gen Sir William Fume, Mias B Hosgood 
C B Thurston The Teaching of Geography Chairman Sir Richatx 
Gregory 

Central Council for School Broadcasting 

Tuesday, Jan 0 at 11 am —Prof Winifred Cullts and others Thi 
Teaching of Biology by Wireless (Lecture Demonstration). 

British Booiai Hygiene Counciu 

At 5— Dr n Crichton Miller Marriage, Freedom, and Bducatloi 
(Ijecture) 

January o and 0 

Mathematuai Association (at London Day Training College). 

Monday Jan 6, at 8 80 —Sir Arthur S Eddington The End of th 
World (from the standpoint of Mathematical Physics) (President!* 
Address), 

At 5 —Prof A R. Forsyth Dlmenalomt In Geometry 

Tuesday Jan 0 at 10 * m —A Robson and others Di sou salon on Th 
Report on the Teaching of Mechanics In Schools 

At 11 80 a m -W Hope Jones, Dr F J W Whipple, P M Marples 
and others Discussion on Gambling 

At 2 30 — Prof J E A. Steggall halth and Reason in beginning th 
Calculus sml Elsewhere 

At 8 45 —Prof E H Neville I Units In Geometry 

January « to 9 

Science Martrkh Arroi iation (at University Birmingham). 

I unday Jan 0, at 8 30 p m —Sir Ohaxles Grant Robertson Prosld^ptia 
Addrtsa 

]Frdn«iday Jan 7, at 10 16 a m — J Voung The Lunkr Landscap 
(Lecture) 

At 11 80 am —Prof W N Haworth An Insight into Comple 
Molecular Structures (Lecture) 

At C - Prof Nosh Tho Work of the Physicist and Chemist In th 
Petroleum Industry (Lecture) 

At 8 16—The Lord Bishop or Birmingham A Finite Uuheise 
(Lecture). 

Thursday, Jan 8 10 to 11 16 a m — F I an brother and others Discus 
slon on General Science 

At 1> — Prof K N Moss Scholarships offered In Coal Mining an< 
Metal Mining 

0 to 7 16 Prof F W Burstall The Science Education of the Bo 
up to Eighteen Years of Age (Lecture). 

At 8 80 —Meeting of fl M A with Representatives uf the Commit/ 
slon on Educational and Cultural Films 

Friday, Jan 0 at 10 a m —Prof H Munro Fox Zoological Experl 
incuts for School Work 

EXHIBITION 

January b to 8 

Phybu ai and Optical Sootmrji Exhibition of Klectripai Optical 
and dtubr Phybicai Appabatus (at Imperial College of Science am 
Technology), at 3 to 0, and 7 to ]0 

Wedntmiay, Jan 7, at 8 p u —E Lancaster Jones Searching fo 
Minerals with SclentlDc Instruments (Lecture). 

Thursday, Jaw. 8, at R pm —Sir Glltwrt Walker Physic* of 8por 
(Lecture) 
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The Protection of Scientific Property. 

HE debate on the protection of scientific pro¬ 
perty at the last session of the Sub-Committee 
on Intellectual Rights of the International Com¬ 
mittee on Intellectual Co-operation gamed special 
interest from the presence of two members of the 
Italian National Committee, who submitted a 
memorandum suggesting substantial amendments 
to the preliminary draft Convention of Deo 14, 
1927 This draft Convention, which was presented 
to the Assembly of the League of Nations m 
September 1928, proposed to create by means of 
an International Convention and a corresponding 
Union a new right, leaving the existing structure 
of patent law and copyright untouched The Con¬ 
vention is designed to secure for the authors of 
scientific discoveries participation in the material 
profits arising from their industrial exploitation 

Scientific discoveries which entitle their authors 
to receive remuneration from the users of the dis¬ 
covery must fulfil two conditions 

(1) They must be open to material utilisation, in 
the sense that they contribute to the production of 
a commercial commodity , and 

(2) They must lead to new means of production 
or new applications of existing means of production 
Discoveries which are explanations of existing prac¬ 
tice and purely retrospective m their application 
are thus definitely excluded, although of course they 
may strengthen industrial practice and increase its 
confidence 

In the second part of the Convention, the rights 
and obligations of the authors are dohned, and m 
doing so, a distinction is made between the crea¬ 
tion or recognition and the exercise of the right 
While the rights of the author are derived from the 
unequivocal publication of the discovery, the exer¬ 
cise of these nghts as against the users of the dis¬ 
covery is declared to be effective only as from the 
date of the registration, by an international organ¬ 
isation, of the deposit of a note claiming for the 
author the right defined m Article 1 over material 
applications of the discovery Thus, m a dispute 
between two authors, priority may be established 
by the production of any document of unques¬ 
tioned date, but m a dispute between author and 
users, the only lawful proof which can be adduced 
against the users is a note registered with an inter¬ 
national organisation and accompanied by specified 
claims with reference to the practical application 
of the discovery a result whioh would probably be 
achieved by the creation of a new bureau on the 
linos of the Berne Bureaux of Industrial, Literary, 
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and Artistic Property The restriction of the exer- 
c tee of the right to this condition on international 
registration under specific conditions of publicity 
meets a perfectly legitimate stipulation on the part 
of manufacturers if they are to incur liability or 
obligations 

Part III of the Convention defines the rights 
and obligations of the user, and distinguishes clearly 
between the new right and |>atents The new right 
confers no monopoly of exploitation , any under¬ 
taking may use the discovery, subject only to pay¬ 
ment to the authors of a consideration, the nature 
of which is to be fixed either by free agreement be¬ 
tween the authors and users, or failing such agree¬ 
ment, by judicial procedure It is, of course, quite 
possible that a dispute may arise between men of 
scienoe os to priority when the discovery is already 
receiving industrial exploitation Article 12 of 
this section accordingly endeavours to secure that 
the industrial exploitation shall go on unhindered 
while the dispute is fought out, and a concluding 
artiole, inserted to ensuro that the terms of con¬ 
tracts shall not destroy the legitimate expectations 
which the Convention arouses m the minds of dis¬ 
coverers, asserts that all private agreements which 
are contrary to the provisions of the Convention 
shall be deemed null and void, as being prejudicial 
to the public order 

On behalf of the Italian Committee, M Piola 
Caselli and Prof G Brum (professor of general 
and inorganic chemistry at the Royal Engineering 
School at Milan) suggested the addition to Article 4 
of a stipulation that the note claiming the nght 
must be deposited within three years from the date 
of publication from which the nght is derived, and 
further that the nght should bo limited to the 
duration of the inventor’s patent instead of to the 
term of thirty years contemplated in Artiole 10 
Further recommendations were made that the re¬ 
muneration should be determined by the courts of 
the user’s country, rather than by an international 
court of arbitration, and provision made for cases of 
joint discovery 

These proposals, while not receiving the full 
assent of the Sub-Committee, were referred to the 
different national committees for further discus¬ 
sion and criticism, whilst awaiting from govern¬ 
ments their observations on the draft Convention 
and the accompanying note which has been drafted 
by the mixed committee of insuranoe and legal 
experts 

The present position is, accordingly, that a Con¬ 
vention has been submitted to the various govern¬ 
ments fof consideration, and this has beenjwcom- 
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panied by a note contemplating the establishment 
of a system of guarantees for users of scientific dis¬ 
coveries, in the form either of mutual insuranoe or 
compensatory funds or both, and eventually the 
establishment of a fixed scale of insuranoe premiums 
m private companies 

This note is the outcome of the onticism of 
the draft scheme from industrial opinion, notably 
in the United States of America and in Germany, 
which indicated that the Convention would only 
be acceptable if accompanied by a note guaran¬ 
teeing industrialists, through some system of 
insurance, against fresh liabilities arising from 
royalties due to men of scienoe and inventors 
The uncertainty of the representatives of British, 
French, and other insuranoe companies regarding 
the nature and extent of the nsks which they might 
be called upon to assume under the proposed 
liabilities led to the convening of a small com¬ 
mittee of insurance and legal experts, which met in 
Pans in December 1929 and March last and drafted 
the note to which reference has been made 

Meanwhile the fundamental idea of scientific 
property gams ground every year, and the absence 
of protection for scientific or theoretical discoveries 
is recognised more widely as not merely anomalous 4 
but also unjust Mr F H Carr, for example, in 
a presidential address to the Society of Chemical 
Industry, referred to the desirability of finding 
methods of remunerating those who have contri¬ 
buted to industrial invention by researches freely 
published m scientific journals While the bulk of 
the controversy over the proposal of the Patents 
Committee of the Association of British Chemicaf 
Manufacturers regard mg “ dedicated patents ” has 
oentred round the efficacy of the protection they 
offered for the fine ohemical manufacturer during 
the expensive development work required before 
chemical or biological products of this type can be 
marketed, the nght of the discoverer to some re¬ 
ward has not been overlooked. As Senator Ruffim 
pointed out m his ongrnal report, the only result of 
withholding protection from therapeutics, as m the 
Frenoh and Italian patent systems, is that the in¬ 
dustrialist is allowed to exploit the invention ad¬ 
vantageously through the trade mark or registered 
name device, reaping the reward which might other¬ 
wise have fallen to the man of science, at least in 
part, the advantages to the public health are 
purely imaginary 

There are, indeed, those who, prompted by the 
growing evil of ‘ paper patents ’ created, notably in 
industrial chemistry, by the intelligent forecast, 
question the suitability of our whole patent system. 


Janttaby 10,1931] 


NATURE 


4? 


with its baste of invention, to a modem industry in 
which the major advanoes are now almost always 
the result of organised scientific research and team 
Hork in which individual inventive ability or in¬ 
genuity plays a subsidiary part. 

The present system admittedly refuses protec¬ 
tion to a scientific discovery of first-class import¬ 
ance, and it is often impossible in a mass of patents 
to sift out the true knowledge from mere predic¬ 
tions whioh may or may not be verified by experi¬ 
ence Consequently, the public receives no real 
disclosure in return for the protection In suoh 
circumstances, while the industrial research worker 
remains outside the Convention, any measure which 
enoourages the growth of scientific research by 
offering real reward to scientific discoveries may be 
of real benefit to industry At least some sections 
of industry to-day owe their difficulties in part to 
a lack of contact between their technical staff and 
workers m pure science Fundamental scientific 
research remains the most important fertiliser for 
industrial research and development, and with the 
increasing mechanisation of our daily life and the 
intensive exploitation of the world's resources, its 
importance will become ever greater 
The use of the term * Scientific Property ’ in the 
draft Convention is perhaps something of a handicap 
It is liable to give a misleading impression and, m 
the opinion of some, its use has constituted an 
obstacle to progress, the word 4 property ’ having 
caused apprehension among manufacturers At 
the last session of the International Committee, the 
use of such expressions as 44 the right of the scientist 
to his discoveries ” or 44 m the remunerative utilisa¬ 
tion of his discoveries ” found powerful advocacy, 
but in view of the general use of the expression and 
its connexion with the established terms * Artistic 
Property \ 4 Literary Property the Committee, how¬ 
ever, decided that a change was inadvisable, if not im¬ 
possible, now that the Convention had been drafted 
The Italian National Committee has set an 
example which might well be followed by others 
The idea of protecting scientific property has been 
raised at an opportune time, and the six years or 
more which have elapsed since the inquiry and 
study of the subject were first commenced is none 
too long a period It is to be hoped that the ques¬ 
tion will receive closer attention in Great Britain 
than has yet been the case, and that there will be no 
attempt made to curtail discussion or precipitate a 
decision by this or other governments regarding a 
Convention which may, indeed, prove impractic¬ 
able, but may equally prove a valuable stimulus to 
scientific research and discovery 
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The Anatomy of History. 

Human History By 0 Elliot Smith. Pp. 509. 
(London Jonathan Cape, Ltd , 1930) 21s, net 

WO problems, above all, have engaged the 
attention of thinking men, since man first 
began to think the * nddle of the universe ’ and 
the ( meaning of history * The study of each has 
come to have its proper technique and discipline 
But central m one, and conspicuous m the field of 
the other, stands man himself the * proper study 
of mankind 9 is at the same time anthropology and 
hterm humantsaimce Like the 4 man in the street \ 
with his guesses at * what we ore and whence we 
came', the anatomist, too, “cannot help puzzling 
over the behaviour of his fellows ” and studies 
44 the dead past of man and his strmngs ”, mum¬ 
mification, gold-quest, warfare, and the like, 11 as 
a means of interpreting the living present ” 

The philosophy of history, as Dr Elliot Smith, 
in the light of his special skill, expounds it, is a 
simple one 44 it would not be an exaggeration 
to say that civilisation was evolved out of man’s 
endeavours to understand the constitution of his 
own body and to preserve the life that animated 
it ” Taking account of recent discoveries about 
primitive man, his early civilisations, the * legacy 
of Greece and prehistoric Europe, his object is 
44 to search for the deep motives that have shaped 
man’s career, and to call attention to the vital 
factors m human thought and behaviour, whioh 
have been ignored by most writers ” (p 13) 

Among these 44 vital faotors ”, on which the 
44 fabric of civilisation ” was built up, he reckons 
44 ideas of the function of the heart and blood, the 
breath and moisture, the placenta, and the hypo- 
thetical 4 life substance ’ ” (p 13) He thinks 
that 44 all man’s early nature-studies were self- 
centred and m the last resort were related to the 
expressions of life in his own body ” A similar 
notion underlay the 44 Physical Realism ” of the 
late Thomas Case, but that was not ciroulatory 
philosophy, but muscular, as became one who 
was a cncketer, not an anatomist Whither, then, 
does this transcendental omphaloscopy lead us I 
What is the meaning of “ Human History ” ? 

To appreciate the argument, account must be 
taken of the author’s 44 new emphasis on the foot 
of the continuity of culture both in time and space ”, 
on whioh, however, he has repeatedly insisted 
elsewhere What the 44 principle of continuity ” 
explains in geology and biology, the 41 tyranny of 
tradition ” effects in 44 Human History ” Yet 
there was apparently a catastrophe, somewhere 
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and somewhen for whereas 44 primitive men 
were decent, generous, and peaceful ”, mankind 
has, alas 1 somehow 44 acquired culture, and with 
it social unrest, dangerous practioes, and methods 
of cruelty ” An earlier exponent of the same 
theme ascribed the Fall to an apple After reading 
44 Human History ”, one suspects the placenta 

Broadly, then, human history is a drama in three 
acts With two of them, other wntings of Dr 
Elliot Smith have already made us familiar, but 
the restatement of his views is welcome , not least 
as an illustration of that 4 continuity * through 
which ideas, essentially the same, become dtable- 
merit changes en route For amid the “ tyranny 
of tradition ” we have glimpses of mute inglorious 
inventors, outside early Egypt, and antecedent, 
the Chellean method of flint-chipping, which 
“ originated in one spot, where a pioneer invented 
it ” (p 95), the “ relatively slight change neces¬ 
sary to attain such greater efficiency ” as dis¬ 
tinguishes Acheulean technique from Chellean 
(pp 97, 115), and then “a new genius arose and 
invented the technique known to us as Moustenan ” 
(p 97) What a pity that the new material from 
the Bambata Cave m Southern Rhodesia comes 
just too late to illustrate, in thousands, the 44 rela¬ 
tively slight changes ” necessary to replace tradi¬ 
tional Moustenan into a specific local 4 industry * 1 
What an instance of 4 continuity' defeating 
4 tradition *, and how difficult, exoept for a 
biologist, to distinguish this from “ some process 
of so-called evolution”, which by mere 44 tyranny 
of tradition ” still means for many people, since 
the publication of the 44 Early History of Mankind ” 
and the 44 Evolution of Culture the survival of 
the fittest among 44 slight changes necessary to 
attain such greater efficiency ” innumerable and 
ubiquitous, and we may note that it is on the 
morrow of such momentous pause m the record as 
marks the geological 4 continuity ’ between Chellean 
and Acheulean gravels that the new theory postu¬ 
lates one 41 individual of outstanding genius ”, to 
make all the difference between Chellean and 
Acheulean technique 

So too, among uncompromising denials of the 
influence of geographical surroundings on mankind 
(p 253), there are significant admissions Though 
the 44 pronounced monogamy of the Food-gatherers ” 
awaits explanation, 44 economic causes may well 
play a part It may not be possible for a man to 
keep more than one wife ” (p 263) The Mela¬ 
nesians (p 157) 44 probably only reaohed new 
islands when they were swept by the forces of 
Nature out, of their course ”, Worse follows, 
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44 it may also be something more than a coincidence 
that the Hittites arose on the edge of the salt treeless 
tract in Central Asia Minor ” (p 287) Worst of all, 
44 the natural crop of barley, which was growing 
wild on the banks of the Nile, seems to have pro 
vided the lure to attract the earlier settlers in 
Egypt ” (p 272), and though, of course, 44 some 
man of exceptional insight imitated the natural 
processes ”, the vital importance of irrigation 44 im¬ 
pelled the Egyptians to study the habits of their 
river” (p 278), and “hence communities became 
herded together m villages, and people were forced 
into more intimate association ”, wore clothes, 
buned their dead, and set out on the ‘ life-quest ’ 
and all our woe, all unaware that geographical 
facts suoh as 44 the habits of their nver ” were 
incompetent to modify the habits of a people Or 
was some 44 individual of outstanding genius ” the 
first to scramble up the bank to keep his feet dry * 
In fact (p 291), 44 we may draw the only possible 
inference and assume the invention of agriculture 
in Egypt, where Nature was annually pointing the 
way so clearly ” A very naughty nver, to break 
the * continuity * of human history so ! 

More generally still, among mammals, 44 those 
which wander away from their original home and 
becom3 subjected to new environment and new 
conditions of life, new food to search for, and new 
dangers to overcome, are more rapidly transformed 
than those that Btay at home ” (p 159), and this 
is explicitly applied to Mediterranean man Change 
of scene seems, after all, to suit those 44 individuals 
of outstanding genius ” whose breaches in the 
44 tyranny of tradition ” illustrate the “ principle 
of continuity ” in biology Instances abound m 
“ Human History ” 

44 The first hunting-grounds were only attractive 
if flint was to be found near them ” (p 95) 44 the 

increasing cold must have tried these roaming 
hunters severely ”, and 44 in the Acheulean strata 
are the ashes of the first hearths ” (p 96) So 
ancient is the habit, universally diffused to-day, 
of 41 borrowing a light ” But who borrowed first, 
and from whom ? Or did more than one ‘ pioneer ' 
strike a light while striking a flint ? Even among 
1 grassland 9 man—a particular bite noire of con¬ 
tinuous history— 44 the population was kept small 
by the exigencies of the reunfall alone ” In Greeoe 
itself the emancipation of human reason was not 
quite complete , for this country (p 431) had been 
44 continually subjected to the cultural influences 
diffused in the waters that bathed its shores ”, 
an interesting glimpse of the physios of diffusion 

Another very welcome shift of view is the generous 
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recognition of Tylor's u luminous expression ” of 
the u principles that should inform any attempt 
to interpret the behaviour of men under conditions 
of civilisation ” True, the old leaven festers still, 
m the reference (p 329) to a “ theory of universal 
animism which distorted the vision of ethnologists 
for more than half a century ” But as it is ad¬ 
mitted that Tylor “ discovered so many examples 
of a peculiar phenomenon the attribution of 
life and mind to inanimate objects ”, we are not 
far from the view that a certain outlook on human 
history, like Chellean flint-chipping, “ originated 
m one spot, where a pioneer invented it ” 

For the Fall to have had such disastrous con¬ 
sequences — u social unrest, dangerous practices, 
and methods of cruelty ”—the state of innocence 
must have been innocent indeed, and the rehabilita¬ 
tion of the 1 noble savage * is one of the more 
important of Dr Elliot Smith’s contentions For 
if civilisation, with all its evils, has resulted from 
man’s endeavours “ to understand the constitu¬ 
tion of his own body and to preserve the life that 
animated it ”, what risks we run from the tea< hing 
of physicians and anatomists ! What is odd, 
however, is that the “ decent, generous, and peace 
ful ” food gatherers should for millennia and with 
such uniformity (or was it ‘ continuity 9 ? ) have 
missed the significance of the placenta for it is 
admitted (p 330) that “ the study of the pheno 
mena of birth is as old as man himself ” As is 
insisted in the same context (p 329), “ even serious 
investigators by pushing just a little further than 
the evidence warrants the application of a bright 
idea, can make it nonsensical ” and the reviewer 
ciaves pardon in advance, if he has played the 
pioneer in that way But is the evidence as to 
the distribution of placenta-cults, or flag worship, 
or other “ dangerous practices ”, so complete as 
to justify inferences from presumed lack of them 
among “ food-gatherers ”, or the complementary 
conclusion that the occurrence of practices re¬ 
sembling them results from diffusion of food- 
producing culture among peoples who do not in 
fact produce food ? 

The stress justly laid on the regional character 
of the Upper Palaeolithic cultures—in spite of 
the corollary presumably postulating regional 
pioneers ’—makes more surprising Dr Elliot 
Smith’s insistence on the brevity and insignificance 
of the phrases usually described as Neolithic, “ any¬ 
where except m Britain and western Europe ” 
That the " real revolution ” was the replacement 
of H nmnderihalensts by H sapiens may be 
admitted, without overlooking the significance of 
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the new technique of grinding and boring In the 
Philippines, for example, there is stratigraphical 
evidenoe for two well-marked cultures with more 
or less ‘ polished ’ implements, accompanied by 
pottery, between the Upper Palaeolithic and the 
Iron Age layers Here it is not the Neolithic that 
is absent but the Bronze Age, which means so much 
to Dr Elliot Smith But, as he admits in another 
context (p 106), “ so agam in the Neolithic Age 
a succession of new waves of population intruded 
from time to time, each bringing some new con¬ 
tribution ” 

There is, however, a reason for this apparent 
neglect of Neolithic phases Unless the very short 
duration here assigned to them, particularly in the 
north-west, is admitted, it is difficult to establish 
the remarkable precocity of culture in Egypt, 
which is central in Dr Elliot Smith’s interpretation 
That many elements of European ci vilwation spread 
from the Noar East, is admitted The question 
is whether other parts of the Noar East themselves 
obtained them by ‘ diffusion ' from Egypt, and 
as, until lately, the chronological inferences, from 
sequence dating and stratigraphy combined, were 
better supported in Egypt than elsewhere, it is 
obvious that if these arts and practices originated 
m Egypt, their first appearance elsewhere should 
be subsequent This, however, is just what has 
to be proved , and the very confident statements 
of Egyptian priority in ” Human History ” are 
not accompanied by evidence more conclusive 
than what has been so variously interpreted In 
particular, the geographical distribution (or is it 
4 diffusion ’ ? ) of apparently wdd congeners and 
precursors of the earliest cultivated giam plants 
cannot really be said to be fully established yet, 
and m so far as it is approximately known, it seems 
generally taken to favour Asiatio origin for culti¬ 
vated grams Since this question of gram crops is as 
fundamental to the Osman theory of civilisation as 
the placenta-cult itself, readers of “ Human History ” 
must prepare themselves for another act of faith 

Nor is the “ ancient tradition of Osiris recorded 
by Plutarch ” more valuable corroboration of the 
hypothesis of an “ individual of outstanding genius ” 
at the beginning of Egyptian civilisation, than 
is Archbishop Usher’s approximation to Prof 
Breasted s date for this modern version of the Fall 
For if tike Egyptians were “ living the life of Natural 
Man before they began their pioneer work ”, Osiris 
lived before the first potter , and this helps to 
explam a cert am reluctance to grant high an¬ 
tiquity to the Badanan precursors of pro Dynastic 
pottery But Osiris is represented (p 253) as 

bJ 
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having made his amazing innovations not muoh 
earlier than 4000 b c What, then, becomes of the 
ceramic priority of Egypt ? For the correlation 
of this phase of its culture with the Cretan senes 
is at the top, not the bottom, of the twenty feet of 
pot infested house-debris which underlies the first 
Bronze Ago layer And is not the admission (p 279) 
that “ like all human communities throughout the 
ages [the Egyptians] listened to the voice of 
authority ”, rathor destructive of the view that 
it was because they were the first people to do so, 
that they involved themselves, and us all, in the 
‘ dangerous practices ’ of civilisation 1 

Among these practices, as has been noted already, 
those based on observation of vital processes are 
represented as of central significance Here a 
strong case is presented for regarding this whole 
group of beliefs and customs as concerned less with 
the reproduction of life, by so-called ‘ fertility ’ 
ntes, than with the maintenance and enhancement 
of existing life—the life of the performer, or of 
someone whose continued existence seemed in 
dispensable to him This is a fresh and fertile 
suggestion, which it would be impossible to discuss 
adequately here, further than by notmg how that 
notion gained new and tremendous vogue, as soon 
as efforts to maintain and enhance were trans¬ 
ferred from this life to another, and men distin¬ 
guished the transcendental mamtainer of life from 
their own temporal chieftain The relation of this 
view of early culture to those propounded already 
m Christopher Dawson’s “ Age of the Gods ” and 
Hocart’s “ Kingship ” will be obvious 
At last the curtain rises on Act HI Dr Elliot 
Smith has discovered the Greeks More precisely, 
he has gone a step further than Ure’s “ Origin of 
Tyranny ” That was itself a venturesome book, 
wherein the invention of comage, and the mobility 
thus given to wealth, were claimed as the material 
cause of that emancipation of individual enter 
prise from restrictions of communal ownership 
which in turn made possible the democratic move¬ 
ment m Greek city-states, with all that this im¬ 
plied Dr Elliot Smith’s corollary is that there 
was concurrent emancipation from the “ tyranny 
of tiadition ” m the world of thought, with the 
result that “ mankind recovered intellectual free¬ 
dom ”, even if people still do not always avail 
themselves of it to rationalise their fives Yet 
mark the tragedy, that so high an achievement of 
this people of " transcendent genius ” should be 
correlated in ‘ Human History ” with Buch a 
merely geographical accident as the occurrence of 
gold in the PactoluB river 1 
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Not that ‘ continuity * was lacking even here 
Dr Elliot Smith has satisfied himself that there 
was “ no break in the development of style ” 
between Mycencean and geometrical art (p 431), 
also that the Done oolumn was “ denved ultimately 
from Egypt ” because “ all later fluted columns 
must be denved ultimately from these Third 
Dynasty types ” Such was the ” tyranny of 
tradition ” until the invention of comage , though 
Dr Elliot Smith is insistent that it did not apply 
to round pillars, nor to square (p 461), which 
“ given the idea of a pillar, might anse mdepend 
ently in any country and any number of times ” 
But why ? Are “ individuals of transoendent 
genius ” so common m the building trade ? 

But if Greece learned Egyptian notions by 
‘ diffusion \ it also taught that way It is " an 
excellent illustration of the general theorem of the 
diffusion of culture ”, that ” Greeoe provided most, 
if not all, the principles which distinguish ” not 
only “ the higher culture of Western civilisation ” 
but also ” those of Asia and pre Columbian 
America ” This leads straight to the thesis of 
the author’s “ Elephants and Ethnologists ”, but 
with greater insistence on the Hellenic (and there¬ 
fore ultimately Egyptian) source of the “ con¬ 
nexions between the dEgean, Scythia, and India " 
and therefore of “ results which hitherto have been 
unduly minimised, if not wholly ignored ” (p 462) 
Thus we have “ clear evidence of Cretan influence 
in Turkestan m Middle Mmoan times ” (p 467) 
which will be news to the specialists That Ionian 
rationalism may have inspired the ‘ rational philo¬ 
sophy ’ of the Buddha, has been suggested by 
others , what is less easy to accept is that “ there 
was no architectuie m India till the advent of 
Buddhism ” (p 472) , especially as the ancient 
cities at Harappa and Mohenjo-Daro are mentioned 
immediately after Eventual limitation to stone 
architecture (p 474) is further qualified by ex¬ 
cluding not only the stonework on those northern 
sites, but also the ‘ megaliths * of southern India, 
and the claim for Hellenic initiative would seem 
to fail, m face of evidence for Achaemenid models 
(p 476) The case is indeed given away on p 477 
“ could we discover what the wood carving was 
like ” which dominates early Indian stonework 
“ we should be more certain of the history of early 
Indian art As it is, we can only judge from the 
surviving stone reliefs ” It is admitted also (p 476) 
that the 'honeysuckle * and other ornaments 
common in Greek architecture “ were employed 
m earlier Assyrian ” as well as m Persian Is 
it true, further, that the halo is “ used in Greek 


January 10,1931] 


NATURE 


51 


paintings as an attribute of gods ” (p 470) before 
Christian times f 

Such perplexities may result from the condensa¬ 
tion evident in this latest section of “ Human 
History ” , and the survey of events in the west, 
and Greek influence on Christian and Moslem 
thought, is more summary still But m the plan 
of the book there is a reason for this It was the 
achievement of the Greeks “ to restore to human 
reason the freedom it had lost ” when man “ began 
to devise civilisation ” and “ became entangled in 
the shackles of the theory of the State M (p 497) 
The “ conflict between the rationalism of Hellas 
and the superstition of Egypt ” is, however, not 
over In the words of Dr Elliot Smith’s epilogue, 
1 it depends on the human population of the world 
themselves, which will win For thought and 
courage can decide the issue ” Of both there is 
abundance in this book, which is appropriately 
dedicated to the “ vision and courage ” of another 
‘ pioneer ”, Dr W J Perry J L Myres 


Wind and Water 

Wind and Water By Manfred Curry Pp 28+120 
plates (London Country Life , Ltd , 1930 ) 
25e net 

HIS is a handsome quarto volume of one 
hundred and twenty full-page photographs, 
the first half of which are studies of sea and lake, the 
second half of sailing yachts The plates are a 
selection made by Mr Curry from many thousands 
taken by various photographers The smooth 
paper on which they are reproduced is free from 
pernicious glaze and restful to the eye 
Some of the wave studies are of exceptional merit 
One by F S Schensky showing the back of a wave 
rushing on the cliffs of Hebgoland admirably con 
veys the speed of the surge, and another by the 
same photographer of the front of a great breaker 
(presumably on the same shore) is an effective 
counterpart The combing crest rises above the 
sky-line and is cambered in the centre The 
moment of exposure of the plate has been exactly 
timed for the closmg of the cusp upon the cushion 
of water in front, a critical moment seldom recorded 
Of the lake studies, two stand in happy contrast 
The first is of Lake Constance in a F&hn wind, with 
lines of breakers below and long rolls of stormy 
cloud above, separated by the serrated summits of 
a mountain range—a beautiful composition The 
second is of a tarn in Switzerland, in the clear waters 
of which the mountains 

View the stillness of their aspect 
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more perfectly than is possible in the larger lakes 
fed by the turbid waters of a glaoier stream. The 
study of the Walensee is an effective rendering of 
a contrast which always exercises an imaginative 
appeal—that of a vertical cliff of massive rock with 
the level Imes of smooth water and a low shore in 
the distance 

There arc two fine photographs taken at sea, both 
by Count Lariaoh, one of which shows the rush of a 
single wave rising high above the line of sight, the 
other a remarkable effect of rigging and spars, and a 
heeling deck awash in a heavy sea 

A number of photographs of yachts sailing will be 
of interest to those versed in the sport, but are for 
the most part lacking m pictorial effect 

The introductory letterpress is in two sections, of 
which the first and longer relates to waveB and wind 
Mr Curry refers to his discoveries about waves He 
has indeed made observations and formed opinions, 
but I venture to suggest that a further study of the 
work which has been published upon this difficult 
subject would lead to a modification of the views 
which he advances, particularly in regard to the 
preponderating importance which he attributes to 
the friction of wind in the formation of waves and 
the friction of the sea bottom in deflecting their 
direction in the neighbourhood of the shore 

With the comments of the author upon the 
relation of modern aerodynamics to yachting I am 
not competent to deal, and of this section of the 
introduction I can only say that Mr Curry’s 
enthusiasm for his sport makes agreeable reading 
even for one who is not a practical yachtsman 

Vaughan Cornish 


Mars JrL ST*? I 
Le planete Mars etude basic sur lea risuUata obtenus 
avec la grande lunette de VObservatoire de Meudon 
et erposi analytique de Vensemble des travaux 
executes sur cet asire depms 1659 Par E M 
Antomadi Pp iv +240 + 10 planches (Pans 
Hermann et Cie, 1930 ) 80 francs 

npHIS is unquestionably one of the most import- 
X ant books on Mars ever published, and it 
will always remain a standard work of reference 
for the penod covered by the author’s researches 
The book opens with a chapter on the planet m 
antiquity which illustrates the writer’s wide know¬ 
ledge of the literature and astronomy of ancient 
tunes But it is especially with our knowledge of 
Martian topography as revealed by the telescope 
that it is concerned, and Chap u contains an 
account of instruments, stations, and conditions 
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most favourable for a successful study of this inter¬ 
esting planet It will be noted here that M Antoni- 
adi—who first in 1909 had the immense advantage 
of using systematically for the study of Mars the 
great 32 7 in refractor of the Meudon Observatory, 
through the kindness of Dr H Deslandres (then 
its Director), to whom this book is fittingly dedi¬ 
cated—himself prefers refractors to reflectors, but 
it will be something of a surprise to some readers 
to find that he does not consider the secondary 
spectrum a serious drawback in the use of such 
instruments for planetary wgrk The view of 
Prof Ritchey, which he quotes, that an import 
ant factor in the success of the Meudon tele¬ 
scope is the height of the object glass above 
the surface of the ground, is doubtless correct 
Indeed, it has long seemed to the reviewer that 
the unsteadiness of the images so often given by 
reflectors—especially when employed in the open 
—arises largely from the fact that their specula 
are situated in the disturbed conditions near the 
ground level, as well as from the usual tube currents 
Foggy weather, of course, naturally finds approval 
where large apertures are to be used, as also does 
a considerable altitude with the view of getting 
above the denser strata of the atmosphere, but the 
habit of employing diaphragms to improve the 
steadiness of the images is strongly criticised as 
seriously diminishing the separating power so 
essential in the resolution of planetary details 
The following chapter contains details of the 
orbital and physical elements of Mars, after which 
we come to a general account of the surface features 
as telescopically observed, including changes of 
colour, “ the illusion of the canals ”, the polar caps, 
clouds and other atmospheric phenomena, the 
habitability of the planet, and the two satellites 
This concludes the first part of the volume 
Part 2 consists of a very full and detailed de¬ 
scriptive account of the planet’s surface, arid the 
changes, seasonal and otherwise, which have been 
observed to take place in the several markings 
These details are well illustrated by a number of 
drawings, mainly by the author The nomenclature 
employed is that of Schiaparelli, but this has been 
extended by the adoption of names from the maps 
of Lowell and Cerulli, and in the case of a number 
of more recently detected features the names have 
been assigned by M Antomadi himself 
It is to be noted that m general this descriptive 
part of the volume is intended mainly as a presen¬ 
tation of the author’s own researches, but the 
history of our knowledge of the various features 
is carefully traced from earlier records and sup- 
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piemen ted by the work of contemporary observer* 
Great care has been taken in the selection of the 
material presented, and there are abundant refer¬ 
ences to the work of members of the Mars Seotion 
of the British Astronomical Association, of which 
M Antomadi was for several years the director 
Of course, the great value of the work lies m the 
fact that it presents the conclusions of a particu¬ 
larly able and accurate observer using one of the 
very best instruments in the world, and, moreover, 
one who possesses very great skill as a planetary 
draughtsman It will be clear to the reader that 
its inspiration lies in the wonderful views of Mars 
shown to the author by the great telescope at 
Meudon in 1909 It was these views which led to 
his final conviction that the so-called ‘ canals * of 
Schiaparelli and Lowell were illusory, in the sense 
that their geometrical appearances, together with 
such phenomena as their occasional gemination, 
were the result of optical and physiological causes 
In particular, the straight and linear appearance 
of many of these features was announced as nothing 
more than a consequence of integration by the eye 
of irregular spots and markings which were in 
general beyond the reach of distinct vision with 
the relatively small apertures usually employed up 
to that time That there is some objective basis 
behind the Sclnaparellian canals is, of course, fully 
recognised This is illustrated in the chapter on 
“ The Illusion of the Canals ”, and for further 
details the reader may turn to the 1909 Report of 
the Mars Section of the British Astronomical Asso¬ 
ciation published m vol 20, part 2, of the Memoirs 
The previous scepticism concerning the reality of 
these geometrical features will be well remembered. 
While some assiduous and trustworthy planetary 
observers using instruments of moderate size re¬ 
corded a number of them, there were others, such 
as N E Green, E W Maunder (see a paper in 
Mon Not Roy Aat Soc , vol 63, p 488, by E W 
Maunder and J E Evans), and Cerulli—to mention 
just a few—who consistently maintained that they 
were capable of an optical explanation It was, 
however, the great Meudon refractor which actually 
showed to M Antomadi in 1909 those irregular spots 
and broken up features into which the canal system 
is so very largely resolvable when adequate tele¬ 
scopic power is employed 

There is, however, one point to which it seems 
needful to direct attention m order to avoid further 
confusion Most unfortunately, ever sinoe the days 
of Schiaparelli, markings of very different character¬ 
istics have been designated 1 canals namely, broad 
dark streaks on one hand and fine spider-web-like 
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lines on the other This is partly attributable, no 
doubt, to considerable changes in the intensity and 
breadth of some of these markings , but so long as 
the term c canal * is applied indiscriminately to all 
the linear markings and streaks, the general state¬ 
ment sometimes met with, that photography does 
not show the canals, is apt, if unqualified, to be 
misleading The 1 canals ’ bounding Elysium, and 
those in the neighbourhood of Solis Locus, as well 
as strong broad features, such as the Casius and 
Nepenthes-Thoth have been for several years past, 
do come out very plainly on the photographic 
plate Moreover, such features were seen and 
drawn before Schiaparelli’s tune, and, in general, 
so far from being straight, many of them are 
very distinctly curved Of the objective exist¬ 
ence of these markings we may feel assured As 
in the case with the term ‘ mare ’ for the desig¬ 
nation of lunar features, it may now be difficult, 
perhaps, to give up altogether the use of the term 
canal ’ for the linear markings of Mars, as M 
\ntomadi has done, but the retention of the same 
term for objects of widely different characteristics 
can scarcely be other than a fruitful source of mis¬ 
understanding and confusion 
Another point which M Antoniadi’s researches 
— and, indeed, the work of many other observers, 
like Prof W H Pickering, who has similarly 
devoted many years to the Btudy of Mars and its 
seasonal changes—reveal with great clearness is 
that, despite its shortage of water, Mars is by no 
means as yet a dead world The work under 
review is not directly concerned with those recent 
methods of investigation by photography in light 
of different wave-lengths or the measurement of 
the surface temperature with the thermo-couple 
which have gone so far to establish points of 
analogy with the earth, but the visual revelations 
of the telescope described by M Antomadi, such as 
the drift of the clouds and other manifestations of 
Martian meteorology, the seasonal changes m the 
colour, form, and intensity of dark markings like 
the Syrtis Major, the occasional developments 
and changes on an enormous scale like those ob¬ 
served in recent years in the Solis Lacus and 
Noachis regions of the disc, all indicate that Mars 
is still very much alive and full of interest for the 
student of its surface and physical state 
At the end of the volume are a number of plates 
which are exceedingly well reproduced The first 
five are maps and these are followed by plates con¬ 
taining four whole-disc drawings of the planet as 
seen at Meudon during the apparitions of 1909, 
1911, m 4, 1928, and 1928-29 
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Vari prtmtttf Par Prof G -H Luquet (Encyclo¬ 
pedic scicntxfique Bibhothigue a*anthropology ) 
Pp m +207 (Pans Gaston Dom et Cie, 1930 ) 
30 francs 

In “ L’art pnmitive ” M Luquet turns once more to 
the problem of the ongin of art Very bnefly, 
his theory is that two forms of representative art 
are to be distinguished First, there is the classical 
art of the adult, no longer to be regarded aa the one 
and only form Secondly, there is a form of art 
which is called * primitive ’ Under this heading, 
on the ground of their common characteristics, he 
groups certain tendencies opposed to those of the 
adult classical art—the art of children, some adults 
(“m&me des professionnels ”), savages, and pre¬ 
historic man Both in the individual and m the 
history of the human race, the urge to artistic re¬ 
presentation arises in the same way—an accidental 
production or discovery of a resemblance to a real 
object Hence comes a desire for the execution of a 
purposive reproduction, which m turn gives nse to 
the pleasure of creation In this disinterested art 
lies the germ of magical art, but the pre existence 
of the artistic product before its magical use is a 
necessary postulate Further, while * classical art ’ 
is static, pnmitive art is dynamic , by an intellectual 
realism it sees the whole story in time and space 
Hence the representation of invisible parts, dis 
torted perspective, and duplication 

M Luquet argues his case ably, with illustrations 
drawn from pnmitive art and from infant psycho¬ 
logy The book is stimulating but far from con¬ 
clusive Savages are not children, whatever may 
be the similarities in the artistic products of each 
Even if fortuitous resemblance gives nse to artistic 
activity in both cases, the savage bnngs a range of 
relatively highly developed concepts to bear upon 
his problem from the very first There is, in fact, 
no reason why the magical impulse should not he 
present from the very beginning The real analogy 
is not with the art of children, in which it is diffi¬ 
cult to isolate the spontaneous activity from the 
imitative, but with such an urge as that for jewelry, 
m w hich an artistic product is the ultimate out¬ 
come of the magical efficacy of a natural object, 
afterwards imitated in some precious or magical 
matenai—for example, coral—and finally desired 
for its beauty or intrinsic value without reference 
to any original meaning 

Some Applications of Organic Chemistry to Biology 
and Medicine By George Barger (The George 
Fisher Baker Non resident Leotureship m 
Chemistry at Cornell University, Vol 5 ) Pp 
v +186 (New York McGraw Hill Book Co , 
Inc , London McGraw-Hill Publishing Co, 
Ltd , 1930 ) 12s 6d net 

This volume represents the fifth of a series in which 
are reproduced the lectures delivered by distin¬ 
guished visitors invited to Cornell University in 
accordance with the terms of the George Fisher 
Baker Foundation The purpose of this Founda¬ 
tion is to facilitate intercourse between scientific 
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workers of different nationalities Appropriately, 
Prof Barger deals in his introductory lecture with 
the history of internationalism in science The 
belief that scientific research is one of the most 
international forms of human endeavour, possibly 
only second to musio m this respect, is illustrated 
by a remarkable range of examples that connects 
the brotherhoods of the schools of Vesalius, 
Fabncius, and other great masters of the Italian 
universities of the sixteenth century with the 
international contributions that led to the isolation, 
identification, and synthesis of adrenaline Many 
other examples may be derived from the five 
lectures which follow and which deal with im¬ 
portant recent developments in biochemistry The 
chemistry of the hormones is presented m an able 
and comprehensive review, no small part of which 
is devoted to the fascinating story of the steps by 
which the constitution and synthesis of thyroxin 
was achieved Other lectures deal with the 
chemistry of the vitamins, chemical constitution 
and physiological action, chemotherapy, and finally 
the nature of the curious blue adsorption com¬ 
pounds of iodine A very interesting and stimulating 
volume 

Niels Henrik Abel erne Schilderung seines Lebens 
und seiner Arbeit Von C A Bjerknes Um 
gearbeitete und gekurzte Ausgabe aus Anlass 
von Abels 100 jahngem Todcstag von Prof Dr 
V Bjerknes Ins Deutsche dbertragen von Else 
Wegener-Koppen Pp v + 136 + 1 Tafci (Berlin 
Julius Springer, 1930 ) 0 00 gold marks 

Prof V Bjerknes has condensed the longer work 
of his father by omitting the details of Abel’s 
mathematical work, so as to make accessible to all 
the biography of that ill fated genius 

Abel was bom m 1802 His abilities were dor¬ 
mant until he met with a sympathetic teacher, 
who soon prophesied lus future greatness How¬ 
ever, a local reputation in a country like Norway 
required support from abroad In spite of his 
poverty, Abel had a paper printed at his own ex- 

S nso and sent ft copy to Gauss, the acknowledged 
tder of mathematical thought, whose appreciation 
would have made Abel's position secure But the 
paper waa poorly printed, with portions of the 
argument omitted, and Gauss tossed it aside Later, 
Abel was given a travelling scholarship, but his 
resentment prevented him from meeting the only 
man who could have fully understood his work In 
Berlin, Abel was welcomed by Orelle, who published 
in his newly founded Journal several of Abel's 
papers But a professorship in Christiania, whj#h 
Abel had confidently expected, was awarded to 
another Fresh disappointments awaited him in 
Pans He sent to the Academy what is now known 
as Abel's theorem This should have assured his 
fame, but by some amazing mischance it was not 
printed until fifteen years later Long before this, 
Abel had returned home and for two years struggled 
with financial cares Then at last recognition came, 
and in 1829 he was offered a professorship m Berlin 
Too late ! He had died two days before 

• H T H P 


Clouds By Prof Alexander MoAdie Pp ill + 22 
+62 plates (Beadville, Mass Blue Hill Ob 
servatory) 

More attention has probably been given to the 
study of clouds at Blue Hill Observatory, Massa¬ 
chusetts, than anywhere else in the world, and the 
appearance of a volume containing the cream of the 
many fine photographs of clouds taken there, in addi 
tion to a selection of photographs from other sources, 
is to be welcomed The reproduction of these vanes 
According to the very high standard of the present 
day, many of the photographs of cirrus cloud can 
only be classed as poor, the essential fibrous struc 
turo being replaced by a wool-like appearance almost 
suggestive oi fracto cumulus at a first glance Even 
the comparatively easily reproducible cumulus and 
cumulo-nimbus are not as a rule entirely satisfac¬ 
tory, a common fault being the total lack of detail 
in those parts of the cloud that are m shadow 
Against these drawbacks must be sot the exception¬ 
ally interesting view point from which some of the 
low formH of cloud have been photographed, and 
the amount of light thrown upon their physical 
structure m consequence It will come as a revela¬ 
tion to those who have not had many opportunities 
of studying clouds from above, the extent to which 
fog sheets can form ‘ surges ' and cascades when 
drifting over hills, without being broken up or 
dissolved 

An important feature of the work is the historical 
sketch with which it opens We cannot recall 
having seen a more comprehensive guide to the most 
important attempts at a scientific treatment of the 
study of clouds, from the tentative observations and 
speculations of Socrates to the recent intensive study 
of oloud formations in relation to moving pressure 
systems made by the French National Meteoro 
logical Office Prof McAdie has done good service 
to meteorology by this piece of work 

The Measurement of Men By J A Hams, C M 
Jackson, J) G Paterson, R E Scammon Pp 
vu+215 (Minneapolis University of Mmne 
sota Press, 1930 ) 2 60 dollars 

Four lectures, delivered under the auspices of Sigma 
XI of the University of Minnesota, are here pub¬ 
lished as a contribution to the exact study of man 
by means of measurement Prof L Arthur Hams 
deals with “ The Measurement of Mankind m the 
Mass ", an exposition of statistical methods and 
some results , Prof Clarence M Jackson deals with 
“ Normal and Abnormal Human Types ”, Prof 
Donald S Paterson with “ Personality and 
Physique ", and Dr Richard E Scammon with 
" The Measurement of the Body in Childhood ” 
Prof Jackson gives some interesting comparative 
figures from the army and from university students 
which will probably be new to most English 
readers, while Prof Paterson makes some amusing 
and destructive comments, supported by statistics, 
on the distinction popularly drawn m the United 
States between the mentality of blondes and 
brunettes, and on the olaims of physiognomy and 
phrenology to gauge character 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice ts taken 
of anonymous communications ] 

Emergent Evolution 

It is curious that while the concepts of physics have 
been undergoing drastic revision, the same has not 
happened with regard to biology It is true, Dr E 8 
Russell has recently examined very critically what is 
meant by organio development, but very much more 
is still necessary m respect of other conceptions of 
biological science Here I refer particularly to the 
notion of * emergence ’ in evolution—by which, Dean 
Inge says, we assert and deny change in the same 
breath * The conception, as it has been stated so far, 
involves confusion, and it would be well worth while 
for someone familiar with the formal methodology of 
suence to attempt a very cntioai discussion ot the 
matter 

The notion of emergence is illustrated by the forma 
tion of water from its elements Theie is nothing 
m the reactants, it is said, which suggests the liquidity 
of the resultant liquidity, therefore, is said to 
4 emerge * from the reaction of oxygen and hydrogen 
to form water But may we not regard these react 
ants as mass-points in a Newtonian medium, moving 
m accordance with Newton’s laws, and attracting and 
repelling each other with forces which are functions 
of their distances apait We describe such a system 
of mass points by position- and force-co ordinates 
Hmce the mind body problem is the same m our 
perceptions of the properties of reactants and re 
sultants, may it not be regarded as cancelling out, 
so that liquidity in the resultant is the changes of 
co ordinates? Of course, we may make an analogous 
statement with regard to an electronic medium 

Again, the properties of the atom are said to 
* emerge ’ from some configuration of the elements of 
the atom But that configuration, to J J Thomson, 
was not the configuration imagined by Rutherford 
and Bohr, and, again, not the configuration of current 
physics Yet the 4 emergent * properties are still the 
same ones Finally, we can make systems of equations 
representing the thermodynamic probabilities of two 
or more gaseous systems and we can deduce from 
those equations that the entropy of a combined 
system is proportional to the logarithm of the com¬ 
bined probabilities May not the latter equation 
be said to 4 emerge * from the former ones, and yet 
does it contain any terms that were not in the equa 
tions from which it was deduced ? Is not what 
‘ emerges ’ a relation made tn the mind of the investigator ? 
Were not the electronic configurations simply in the 
minds of mathematical physicists rather than in the 
atomic systems 7 

These examples are very simple ones what 
emergent evolution rather contemplates are the 
origins of human mentality, 4 values \ the religious 
feelings, and God Science now, in its modesty and 
self critical outlook, is being said to admit, or at least 
tolerate, speculations with which, in a more assertive 
(or truculent) phase, it would have nothing to do 
Has not the time como when notions such as that of 
1 emergence 1 and * orgamoism ’ should be dispassion 
ately and critically (or even unsympathetically) con 
sidered in the interest of sound thinking 7 

Jas Johnstone 

University, Liverpool 
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Embryology and Evolution 

I should like to comment on two letters by Mr 
Haldane one on 41 Natural Selection Intensity as 
a Function of Mortality Rate M , in Nature of Dec 0, 
and the other on “ Embryology and Evolution *\ in 
the issue of Dec 20 In the first, Mr Haldane criti¬ 
cises as “ fallacious ” Prof Salisbury's argument that 
mortality amongst plants is mainly confined to the 
seedling stage and that at this period natural selection 
mainly works He goes on to consider a case where 
two races vary as to a single character ! Now, this is 
a travesty of what occurs in Nature Two allied races 
do not differ from one another in a single character 
they differ in a multitude of minute points, and it is 
quite impOBHible to say whether one or another of 
these points determines their survival The ‘ charac¬ 
ters \ in fact, aro mere abstractions The organism 
is a whole, and the characters are the expression of its 
constitution , in a word, of the vigour of its reaction 
to its surroundings The whole point of Prof Salis¬ 
bury’s argument was that natural selection chooses 
the most vigorous, not that which possesses some 
special character, and this argument I believe to be 
perfectly sound 

In his second lettei Mr Haldano objects to four of 
the statements m my reply to Prof Gates I shall 
deal with these seriatim 

(1) Mr Haldane claims that some miciosoopists 
have seen ‘ genes ’ What they have seen are segrega¬ 
tions of material m the stained and fixed chromo¬ 
somes which they havo identified aa genes—a purely 
hypothetical conclusion He further says that the 
presence or absence of a 4 trabant \ that is, not a gene 
but a small chromosome, makes a difference in the 
constitution of the plant MatthioUi This is quite 
possible, and I shall bo glad to have it demonstrated 
Prof Gatos was I think, the first to show that an 
oxtra i hromniorne made a difference to the appearance 
of the mutant 

(2) Mr Haldane assorts that scores of cases are 
known where in interspecific crosses characters be¬ 
have in a Mcndehan manner, that is, are due to genes 
All I know on this subject is that my friends who 
are systematise, and have devoted their lives to the 
study of species and races deny that such is the case 
Of course, a mutant such as the domesticated race 
almost always 4 mendehses ’ when crossed with the 
wild type , that is just what distinguishes a mutant 
from a racial character, and the cose quoted by Mr 
Haldane is such a cross 

(3) Mr Haldano states that autocatalytio reactions 
are c ommon in physical chemistry By this is meant 
reactions in aqueous solutions which are accelerated 
by the products of the reaction 1 put this question 
to three first class ohemists, all of them follows of the 
Royal Society and one of them a bio chemist, and as 
they were all unaware of any such case, I prefer to 
accept their testimony 

(4) Mr Haldane objects to ray posing the alter¬ 
native of the organs being preformed in immature in. 
the embryo or being due to an 4 unknown cause * 
He says that bone is formed by an enzyme 4 phos¬ 
phatase ’ This is a mere quibble Enzymes are 
means employed by the embryo to develop its powers, 
and their orderly appearance is just as much a 
mystery as the appearance of the organs themselves 

Mr Haldane’s remarks about my refusing to take 1 
cognisance of the recent advances of science and his 
invitation to acquaint myself with the * facts * of 
genetics and chemistry I prefer to disregard I have 
quoted the authorities on whom I rely in chemical 
matters As to genetics, I have served for seventeen 
years on the Council of the Institution to which Mr 
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Haldane is attached aa statistician, and I have watched 
all the work going on there, and the more I see of it 
the more I am convinced that Men dehem has nothing 
to do with evolution 

E W MacBride 

43 Elm Park Gardens, 

Chelsea, S W 10, 

Dec 23, 1930 


The discussion between Prof R. Buggies Gates and 
Prof E W MacBride, m Nature of Dec 0, bears in 
an important way upon the philosophy of science 
May ono without authority in biology offer what he 
hopes may be a useful contribution from the philo¬ 
sophical point of view’ 

It ih the function of the scientific man to discover 
facts, to endeavour to co ordinate them, and by 
generalisation to build up a useful scheme of hypo 
theses Such a scheme must be a deterministic 
scheme or it cannot be useful, that is, it cannot be 
used to forecast forth or facts When Prof MacBride 
writes of mechanical hypotheses, he refers, pre¬ 
sumably, to such a deterministic scheme Whether 
the resulting scheme represents the truth is not the 
business of the scientific man as such, but of the 
philosopher 

As a philosopher Prof Gates may believe himself to 
bo a “ mere mechanism " or a Dneschian ontelechian 
organism For science this is beside the question A 
scientific man must continue to have faith in “ so 
called mechanical hypotheses ”, or, as Prof Gates says, 
“ there would be no further incentive to experimental 
embryology ”, and his function would cease As a 
philosopher he may doubt whether such deterministic 
schemes will ultimately prevail, but as a scientific man 
he muBt carry on 

C O Bartrum 

32 Willoughby Road, 

Hampstead, London, 

Dec 10 


The General Factor in Spearman's Theory of 
Intelligence 

Spearman's theory may be summarised as follows 

(1) A mathematical theorem, that when all the 

tetrad differences such as ( r ah r c4 formed from 

N variables a , fc, c, d, vanish, each variable may 
be considered as the sum of two parts (or ‘ factors r ) 
which are numerical multiples of a general factor g 
(the same for every variable) and of a specific factor 8 
(different in each case) These N + 1 factors are all 
uncorrelated with each othei 

(2) The attribution principally to mere error of 
sampling of the non vanishing of the small tetrad 
differences formed from dissimilar mental measure 
ments 

(3) The interpretation of g as general mental energy, 
and of each a as a specific ability 

Spearman’s proof of (1) is given on p v of the 
appendix of his “Abilities of Man” (1927) The 
value of g (there oalled n) is given in the form of a 
complicated determinant involving a variable t which 
is undefined except that it is “ any new variable un 
correlated witl* all the others ” No clue is given to 
show how the determinant was obtained ' The object 
of this letter is to point out a straightforward method 
by which an equivalent but much simpler expression 
can be obtained, and to show the nature of the 
mysterious variable t, concluding with a very brief 
discussion of the psychological interpretation The 
error of sampling is too large a subject to consider 
here. 

To obtSin an expression for g t first suppose that the 
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variables can be divided into general and specific 
factors, that is, suppose that 
a - + n«* a , 

b — m^g + and so on, 

where the m’s and n’s are constants, but g and the a’s 
variables, no two of which are correlated (It is con 
vement to use standard measure for the variables 
this ensures that all the means are zero and all the 
standard deviations unity ) We find that the tetrad 
differences all vanish and hence that {r b9 l(r €b r 4e )}k has 
a value depending on a alone, so tnat it may be 
denoted by Now choose multipliers w b , 
such that the correlation between g and the combined 
tost t Sw a a may be a maximum This gives 
tv a ~Then form an estimate of g in the 
usual statistical way (assuming linear regression) b> , 
using a regression equation g = r if <r 9 t{<r t This, of 

course, will not give the exact value of g Call the 
unavoidable error kt , where i is a variable and k a 
conHtant chosen to make the standard deviation of 
t unity This leads to the expressions 

-!» + •/*] 

and s a =- (M fl a - 1 )“*[«**■ ” & 4 S{ a Mfl/(^« a - 1)} - ik] t 

where k >= 1 + S{l/(^« a - 1)} 


It is easily verified that % is uncorrelated with each 
of a, ft, c, d, 

Conversely, whenever the tetrad differences all 
vanish and m consequence the m’b exist, it is only 
simple algebra to verify that a » glp m + - ] )*, 

with similar expressions for the other variables, and 
on calculating the coefficient of correlation between 
any two of g, s at s b , we obtain zero, provided i is 
uncorrelated with o, 6 , In this converse work there 
is no need to assume linearity of regression, which is 
needeu only if we wish to deduce independence from 
zero correlation There is also no appeal to Taylor’s 
theorem For g to be real the coefficients of correla¬ 
tion between a, 6 , c, d, must all be positive 

An interesting example, m which at first sight there 
appears to be no general factor, is the following 


a~l( V + t v + t + p), 

4 \u -f um- t + 9 ), 
c = I (tt + v vt + r), 
d- i (u + t> + w + s), 

where each vanablo on the right hand side represents 
the s< ore (reduced to standard measure) of a die We 
find r ab -- r at = $•, and so each p - \/2 This gives 


g = jry^W u + v + w + t) + (piq + r + s) + t-yGO), 
and 

9 a - - 3u b 2(t> + U) + t ) + 4p - (q + r + s) - *\/10}, 


so we have resolved the overlapping group factors 
into the general factor which seemed to be lacking 
Some may consider that the occurrence of the chance 
or uncertainty factor i m the above result robs it of 
all real value But if the two factor theory is true, 
the uncertainty cannot be avoided, for from N equa¬ 
tions we cannot determine the (N + 1) unknowns (one 
g and N s’s) Moreover, by increasing N the coeffi¬ 
cient of the uncertainty term can be made as small as 
we please However, it may be conceded that to a 
person who knew nothing about dice, the above ex¬ 
pression for the general factor might convey a wrong 
impression, and to guard against a wrong interpreta¬ 
tion of mental tests it is necessary to acquire some 
knowledge of them apart from the mathematical 
results It is at once the strength and the weakness 
of mathematical reasoning that it is generally adapt¬ 
able to more than one set of circumstances Let 
psychologists find two individuals who do equally 



January 10,1931] 


NATURE 


57 


well at a mental teat, but such that one has a large g 
and small s, the other a large a and small g, and con¬ 
sider whether there is sufficiently good correspondence 
of these variables with what on other grounds may be 
considered general mental energy and specific ability 
Other results, such as the difficulty in transfer of train¬ 
ing, may be of service 

Further deductions from the above expressions for 
g and a are being investigated I have been greatly 
helped by my colleagues. Miss A E M M Dallas and 
Mr M M Lewis H T H Piaggio 

University College, Nottingham, 

Nov 22 


I quits agree that Prof Piaggio’s proof is not only 
much simpler than that given, in “The Abilities of 
Man ”, but also more illuminating I agree with 
Prof Piaggio generally, subjeot to the reservation 
that I do not consider (3), the interpretation of g as 
general mental energy, to be any essential part of the 
theor> Essential for me is that the determination 
of q and a leads on to that of * group 1 factors, and then 
the varying magnitude of all three kinds of factors 
under varying conditions connect them up with all 
the laws of the human mind, as also with such m 
fluences as age, heredity, instruction Thereby, I 
believe, psychology is placed upon a new basis, in 
which the old but still prevalent 1 faculties 1 are re 
placed by statistically established unitary functions 
I suggest that all these positive observations are at 
pi esent being side tracked by undue prominence given 
io such speculative (however luminous) hyjiotheses 
as that of a * general energy * C Steabman 


Administration and Anthropology in India 

Mb Codbington is unaware of the facts that in this 
University lectures are given every year to I C S 
probationers on the ethnology of India, and that an 
Indian area is selected for special study in the Tripos 
The work done by Dr Hutton and by Mr Mills is 
evidence that fieldwork is existent in fndia Never¬ 
theless I share Mr Codnngton’e regret that though the 
facts are accessible enough to those who have cared to 
work them over, the present discussions at the Con 
ference are not enhanced by anthropology 

T C Hodson 
(Reader in Ethnology) 
University Museum of Archwology 
and of Ethnology, 

Downing Street, Cambridge, 

Dec 15 


Thbee of Mr Hodson's criticisms I can answer very 
shortly 

(1) 1 ora well aware of the existence of the ICS 
probationers’ courses I have expressed the opinion 
that considering the importance of anthropology to the 
embryo administrator, they are scarcely sufficient 

(2) The option of selecting an Indian area in the 
Cambridge Anthropological Tripos is something How 
ever, I have pointed out that the district gazetteers, 
which must be the source books for this work, are 
“ uncorrelated compilations ”, in my opinion, they are 
extremely difficult to handle critically, without some 
personal knowledge of the areas concerned 

(3) With regard to ray alleged neglect of Dr 
Hutton’s and Mr Mills’s magnificent work, I can only 
point out that I was discussing the impending carving 
up of India into federated units the Assamese hills 
are not culturally part of India proper, and from the 
point of view of the problem under discussion, they 
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offer no great difficulty, because their cultural boun¬ 
daries are clearly defined 

The only remark of Mr Qodson's that I feel called 
on to reply to in detail is his assertion that “ the facts 
[of Indian anthropology, that is, as bearing upon the 
creation of a federal India] are accessible enough to 
those who ha\o cared to work them over *\ If fcnis is 
so, why is there no generally accepted handbook of 
Indian ethnology ? Why is there no volume covering 
the field of India folk lore ? Why is it that no work 
has l>een done on Inchan technology since the pioneer 
publications of Birdwood and Watt, nearly thirty 
years ago ? How is it that the 1 in sheets of the 
Survey of India are unpublished for large and im¬ 
portant otlmic areas in India, although they are 
absolutely necessary for research of any kind in those 
areas ? Why is it that until very recontly one so 
seldom heard Indian research matters discussed at 
academic gatherings ? Why is it that there are still so 
few specialists m Indian cultural studies T Why is the 
flow of publication so sluggish ? The answer can 
only be that the basic data, physical and cultural, have 
never been provided in the necessary quantity over the 
necessary range, and that in default of critically con¬ 
ceived local studies in which the environment is taken 
into consideration, we havo no means of manipulating 
the impressively massive, but uncorrelated, facts of 
our source books—the gazetteers 

In chocking the accessible literature, after any dis 
cussion of points of interest, with local observers fresh 
from India, one is forced to acknowledge gaps and dis 
crepancies on all sides, and furthermore a wellnigh 
hojieloss confusion of nomenclature Tho present 
system of recording the cantos and tribes of India, 
upon which the monumental Census Reports, perhaps 
the finest of their kind in the world, are based, is an 
artificial system in the botanical sonse Such groups 
of people as the Khorwa, Kapu, Vellala, Megh, and 
suen a group as the Kurumban - Kuruba - Kunna 
complex which aie all paraded as ethnic units in the 
Census Reports, are not proved ontities in any scientific 
sense Few, if any, of them have been studied as they 
actually exist, in their villages and families none have 
been studied, even generally, over the whole of their 
very large areas of distribution In other words* the 
units have never been defined m their own environ¬ 
ment, and wo aro therefore ignorant of tho degree of 
homogeneity or variation of the alleged class 

For example, there are two great castes of glass 
workers, nowadays mainly occupied in the manufacture 
of glass bangles, the Manihar and the Kachora The 
former have a distribution running through the Pun 
jab, Iiajputana, and the United Provinces the latter, 
who are much fewer in number, are confined mainly to 
Central India What is the real relationship, ethnical 
and historical, between these two professional groups, 
and what bearing has their modern craft upon the 
enormous glass bead manufacture of South India in 
Pallava times, of which we havo just bocome aware T 
It will be seen that this problem is the reverse of the 
former In many cases it is certain that unrelated 
groups have boen lumped together under ono caste 
title It is as certain in other cases that the same 
people have acquired *wo or more official caste names, 
because their distribution area straddles one or more 


official, political boundaries with opposing, official 
machinery on either Hide The Beda [Bedaru], Berad 
[Bedar] and Boya aro all differentiated in the Census 
Reports and gazetteers, as ** castes ” or “ tribes ”, but 
they are actually the remnants of a widely spread 
notion, numbering almost a million and a half souls, 
if the kindred Ramoshis of the Bombay hills and 
Vedars of the South are taken into consideration 
They are at present politically administered, as 
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inhabitants of various districts of the Madras and 
Bombay Presidencies, and of the Mysore and Hydera 
bad States How is this block of ethnic and traditional 
interests to be treated on the proposed dissection of 
India T By modem standards the extant literature, 
a few dozen scattered pages, is totally inadequate, 
considering the gravity of the point at issue 
Hero are a few of the problems which I had in mind 
when I said that sufficient facts were not accessible to 
split a population of such ethnic and traditional com¬ 
plexity into fedeiated units with anything approach 
ing scientific assurance 

To any Englishman the necessity of such a confession 
must be a bitter thing The political issue is upon us— 
but we may still hope for the scientific issue It is still 
possible to set to work, and so fill a glaring hiatus in 
anthropological knowledge What is urgently wanted 
is a penes of local surveys based on lines of centres di awn 
along and across the most obvious cultural borders 
such a line as Junnar, Paithan, Ellora, Ajanta, Akot 
Each centre would have to bo treated as a living oi 
gamsm, attention being paid equally to the anthropo 
metry, sociology, verbal traditions, local cults and 
antiquities, the survey extending perhaps ten miles 
or a morning’s rule from oath centre As the investi 
gation proceeds, oi rors in caste terminology will cancel 
themselves out The task is a straightforward one of 
simple recording, which must, however, be based on a 
strictly standardised technique Foitunately there 
is Homo jxmsibility of such work being done in the near 
future by a party of English and Indian scholars 
working over a number of such groups of centres 

I apologise for occupying so much space with this 
statement, but the situation is serious My letter was 
intended to oxpri ss my apprec lation of the leading 
article on “ Administration and Research in India ” in 
Natubf of Nov 22 I had no desire for controversy 
and I regret that I must differ from such an authority 
as Mr Hodson A confession of ignorance in the 
matter of Indian cultural studies is necessary at the 
moment, in order to create the possibility of regenera 
tion The first step must be academic recognition, in 
the form of a chair or lectureship 

K DE B COUHINQTON 

Claire Cottage, North Road, 

London, N 0 


The Function of the Air Sacs of Insects 

Thin walled expansions of the tracheae known as 
air sacs occur in those insects which have well de 
veloped powers of flight Misconception as to the func 
tion of these struct urea is common They have been 
desenbed as pumps, as reservoirs, and as baboons 
The first term alone seems to give an accurate 
description of their function, for Lee has made it 
clear that they must ventilate the trachea each air 
sac, when compressed, expels the air from the trachoa 
between it and the spiracle As reservoirs the sacs 
could be of little use to aenal insects, for the oxygen 
they contain would last but a very short time during 
flight, while there is an unlimited supply of air only 
a little farther from the tissues 11 

Tlie common belief that air sacs could act in the 
same way as the balloon or gas bag of an airship is 
equally untenable Packard 2 says 41 It is evident 
that the enormous powers of flight possessed by the 
locust, especially its faculty of sailing for many 
hours in the air, is due to the presence of the air sacs, 
which float %t up on the atmospheric sea It will be 
seen that, once having taken to flight, the locust 
can buoy itself up m the air, constantly filling and 
refilling its internal buoys or balloons without any 
muscular exertion, and thus being borne along by 
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favorable winds to its destination ** Deegener 4 
considers such a function possible when he says 
“ es [das Tior] verdr&ngt mehr Luft und wird 
spezifisch leichter Ob sie [Verringerung de* 

spezifischen Gewichtes] weit genug geht, urn eme 
befnedigende Erkldrung fur die Existenz der Luft 
s&cke zu geben, l&sst sich somit mcht entscheiden” 
(See also Comstock *) It is not difficult to show that 
this decrease in specific gravity does not provide an 
explanation for their existence, and that they could 
not possibly buoy up the insect sensibly 

Consider such an insect as the bee, and for con¬ 
venience include all tracheae capable of vaiying in 
capacity under the titlo of air sacs Let— 

Weight of insect m vacuo = TV 

Weight of insect in air — 

Volume of insect, with sacs deflated = V 

Volume of expanded air sacs = t„ 

Volume of remainder of tracheal system = v t 
Density of external air (gm per c c ) =d 
Density of air m tracheal system — d t 

According to the Principle of Archimedes, the up 
thrust of the air on the insect is equal to the weight 
of air it displaces , thorefore, the weight in air of this 
insect with air sacs expanded is 

W,= W + (v t ±v Q )d t -(V (1) 

The weight of air in the tiacheal system—(a, + v a ]d t — 
must be included in the weight of the insect, especially 
since it is tins very air which is supposed to buoy the 
insect up 

Suppose that the air in the tracheal system is at 
the same temperature and pressure as the external 
air, that is, d~d t When the insect has its air sacs 
expanded 

W^W + (v t + v a )d-(V + v a )d 
- W -f tyi + ty i - Vd - v a d 
= W + v4~Vd (2) 

When the air sacs are collapsed (v a - 0), (1) becomes 

W a -W + v/l- Vd (3) 

That is to say, the weights in air in the two cases 
are exactly the same Obviously, the weight of the 
air in the sa< s is exactly equal to the additional 
upthrust due to its presence there 

Suppose that the air in the tracheal system has a 
lower density than the external air and take the ex 
treme case when there is a vacuum in the uncollapsed 
system, that is, d t = 0 Then (1) becomes 

TV 0 —W - (V + v 9 )d (4) 

Suppose that v a — V , that is, that the volume of 

the insect is doubled by the expansion of the sacs— 

an exaggerated case Thon (4) bocomes 

W - 2Vd (5) 

If the density of the insect tn vacuo is 0 5 gm 
wt per t c and of the air 0 0012 gm wt per c c , the 
lift of these most remarkable sacs (Vd) would be 
about one foui hundredth part of the weight of the 
insect, comparable to half a pound in a man weighing 
fourteen stone Actually the density of the air inside 
the animal cannot bo very different from that of the 
external air, and in any case it is to be expected that 
the pressure in the trachese is sometimes above and 
sometimes below atmospheric pressure, so that any 
buoyancy effect is minute indeed 
Trie fact that the density of the whole insect 
would be reduced by the addition of air sacs does 
not affect the weight m air at all If the insect were 
made as big as a house by the addition of weightless 
air sacs filled with air of atmospheric density, the 
same force would still be required to lift it, though 
its density would be enormously reduced An 
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insect of this remarkable design would oiler a 
very large surface to the winds, and wind forces 
would be very large compared with its weight and 
with the forces it could itself exert, and it would blow 
about like thistledown But the insects which possess 
air sacs are just those which rise superior to these 
external forces, the swift and the strong flying ones 
To them any increase m surface area is a disadvantage 
only to be borne if there is some greater advantage 
accompanying it This advantage, I suggest, is the 
increased rate at which oxygen can roach the tissues 
when tracheal ventilation is aided by air sacs 

Donald L Gunn 

Department of Zoology, 

The University, Birmingham, 

Dec 8 

» Milton O Lee, Srten<x, 69. 1929, p 334 

1 Mil ton O Leo. Quarterly Review of Biol, 4 , 1929 

• A 8 Packard, Zoology for SotaooU and Colleges , 4th edition 
J883, p 344 

4 p Deegoner In SohrtJder s 1 Handbuch der Entomologte \ Jena, 
]028, vol J,i> 370 

4 Comstock An Introduction to Entomology , 1925 


Mirage at Gape Wrath on Dec 5, 1922 

The compiler of the Calendar of Histone Natural 
Events is to be congratulated on the success of his 
enterprise All the notes are interesting and many 
invite discussion It is to be hoped that they will bo 
republished in book form with references to the 
original authonties 

The note on the mirage seen at Cape Wrath on 
Dec 5,1922 (Nature, Nov 29, p 865), is, I suggest, 
one of those which will require reconsideration before 
it is republished In considering an observation of 
mirage, it is necessary to distinguish three elements 
what ttie observer saw, what the observer thought he 
saw, and how his observation is to be explained In 
this instance (Nature, Feb 17, 1923, p 222) the 
lighthouse keeper at Cape Wrath was looking land 
wards through a telescope and observed that “ a belt 
of the atmosphere appeared to be land and sea’* It 
seemed to him that what he saw was a perfect repre¬ 
sentation of the whole of the coast line from Cape 
Wrath to Dunnet Head, “ an exact replica of what 
would have been seen from a distance of 10 miles out 
at sea ” It is admitted, however, that “ Cape Wrath 
itself was rather indistinct ” Bays were noticed, but 
nothing characteristic, like a lighthouse, is mentioned 
All that is clear is that the observer saw in the sky 
a strip of vanablo width which suggested land to him, 
and that below this strip there was an appearance 
which could be taken for the sea 

Now, it should be remembered that it is often ex¬ 
ceedingly difficult to discriminate between the distant 
sea and the sky I have had many opportunities for 
observing inferior mirage at sea One sees a distant 
rock and ita image as a single symmetrical object and 
sometimes it is very difficult to get nd of the im 
pression that the sea surface is visible right up to this 
object, even though one is convinced that reflection 
is being produced by warm air The illusion is 
closely akin to the illusion of water in the desert 
Superior mirage is not so frequently observed, but 
it is to be expected that it will also be accompanied 
sometimes by the illusion of water where there is no 
water The phenomenon observed from Cape Wrath 
was, I believe, a case of superior mirage The reflec 
tion of distant hills might well have an irregular out¬ 
line reminiscent of capes and bays 
From the meteorological point of view this hypo¬ 
thesis presents no difficulty Superior mirage is ex 
plained as due to the total reflection of light, or rather 
the continuous refraction of light, at an inversion of 
temperature, warm air lying above cold in horizontal 
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layers Inversions are by no means uncommon 
phenomena 

I hope that its author will forgive me for saying 
that the original explanation of the Cape Wrath 
mirage as due to repeated reflection, light being 
reflected twice at vertical surfaces of separation be¬ 
tween hot and cold air, is, to my mind, quite untenable 
In every observation of mirage, the angles which the 
meidont beams of light make with the reflecting layer 
are very small When reflection is from air, direct 
reflection, such as occurs when an observer looks at 
the image of his own back in a pair of mirrors, is out 
of tho question As, however, columns of hot air 
and cold air with a vertical boundary could not per¬ 
sist for a minute, there seems to be no possibility of 
actually testing the reflecting power of such a com¬ 
bination The Cape Wrath phenomenon loses in 
interest by being ciocketed in the familiar category 
1 superior mirage ’, but that is, I fear, inevitable 

F J W Whipple 

Kew Observatory, 

Richmond, Surrey, Dec 10 


Saxifrage Grosses 

R O Whyte 1 makes the statement (repeated 
under Research Items m Nature of Nov 1, 1930, 
702) that the hybrid Saxifraga potternensis arose 
y doubling of the chromosomes at tho semihetero 
typic division of the F 1 between S rosacea and S 
granulaia 

Doubling of tho chromosome number may occur 
eithei during the somatic divisions or by failure of 
reduction These two methods have definite charac¬ 
teristics differentiating them in respect to seed pro¬ 
duction If the doubling takes place during mitosis, 
the seed production of that portion which is ‘ tefcra- 
ploul ’ will be equal to or greater than that of the 
derivative and following generations On the other 
hand, if the doubling takes place through failure of 
reduction, the number of seeds produced with the 
doubled chromosome number is a function of the 
number of unreduced germ cells The proportion of 
these is necessarily small, and they are distributed 
irregularly over the diploid parent plant Conse¬ 
quently the amount of seed produced per plant is 
much reduced as compared with that of the tetraploid 
offspring On the other hand somatic doubling gives 
full fertility in the one part affected 

The following table of the seed production of the 


Doubling by Failure or reduction 


Seed Production 
of F x Plant 

Seed Production 
of derivative 
Generations (for 
comparison) 

Rdphanus Rramca 1 
Phleum pratenw x P 
aipmum 9 

DiQxtalu purpufM x D 
amfnyua 4 

45 ner plant 

46 in 5 hundred thou 

sand flciwon 4 

germinated 

200 seedlings from 2 
plants 

30 per pod 

Over 400 per 
plant 90% 

germination 

400 per capsule 

Dot BUNG IN THE SOMATIC TISSUES 

Nxcotvana glulxnom N 
labacum • 

Primula ketomtu 1 

Solatium Lycoperneum f 

Saxxjraga rwa&a S’ 

granulaia 1 

155 per fruit 

itS\ per fruit 287 
jgo/ germinated 

20 per fruit 10 gor 
mlnated 

422 per fruit 

? 

122 plants per 

20 per fruit 

8& per plant 
(average of 6 
plants) 


F x plant and of the derivative ‘ tetraploid * genera¬ 
tions illustrates the above faot, and indicates that 
S potternensis probably arose from an F x plant which 
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had a tetraploid number of chromosomes in a portion 
at least of its somatic tissue, and that it did not, as 
reported, arise from a semiheterotypio division of the 
F x hybrid Doubling of chromosomes m the somatic 
tissue is of rarer occurrence than the origin of tetra- 
ploids by failure of reduction, and 8 poUemensts is an 
important addition to the small list of such somatic¬ 
ally doubled forms F W Sansome 

John Innes Horticultural Institution, 

Merton Park, London, 8 W 19, 

Doc 10 

* Whyto E O f Sterility and 1 lower Abnormality In the Tetraploid 

Saxifrage. poUemen*a t J Gmet , 83 1030 

1 Karpechenko, O I), The Production of Polyploid Gametee In 
Hybrid*, Herediias 9 , 1927 

■ Gregor, J W and F W Bansome, Genetic* of Wild Population*, 
II, J M, 83, 1030 

* Buxton B II , and W 0 F Newton, Hybrids of Jhgitalii 
ambiffua and D purpurea, their Fertility and Cytology J Genet 19, 
1928 ( 

* Clausen, R F . and T H Goodspoed Interspecific Hybridisation 
in NitoUana, II A letraplold Glutlnosa tabacutn Hybrid- an Expert 
mental Verification of Wfnge s Hyitothesls Getufixct, 10 , 1925 

* information kindly supplied by Mias C Fellew 

1 Own notes 


Curling 

We have been interested in Boeing the results of 
Prof Harrington’s experiments on the motion of a 
curling stone on ice, published in the Transactions of 
the Hoyal Society of Canada, and referred to in Ins 
lettor m Nature of Sent 0, p 351, which show a 
considerable increase in the fnotion for small velocities 
This must produce, towards the end of a run, a couple 
tending to increase the spin of the stone , and no 
doubt explains the fact that the velocity of rotation 
remains nearly constant until very near the end 
But it has little or no bearing on what we have 
regarded as our mam problem (see Nature of Mar 15, 
1930, p 408), namely, tho production of the curvature 
of the path of a stone, at a time when tho instant 
oneous centre of tho motion may be at a distance of 
2 feet or more fiom the centre of the stone, a consider 
able distance compared with tho radius of the cup 

Any difference of tnction at the two sides of the 
stone, due to difference of velocity, must then be 
small But for our purpose it is not necessary to 
consider the magnitude of it, because it has no 
tendency to produce the curvature To account for 
the observed curvature of the path of the centre of a 
stone, wo must find a force of sufficient magnitude in 
the diroction of the normal to the path Resolution 
of the forces shows that a difference of friction at the 
two sides, if this is the only asymmetry apart from 
the spin, contributes nothing towards the production 
of the required force 

We think that the final twist of a stone about a 
point of the cup, which occasionally ooours as the 
stone is coming to rest, may be due to regelation 
This satisfies the requirement of being a thing which 
may happen, but usually just fails to happen 

W H Macaulay 

King’s College, Cambridge 

G E Smith 

Riverbank, Woodbndge, Dec 9 


The False Killer Dolphin 

According to a note in Nature (Deo# 0, 1930, 

S 892), recording the stranding of a false killer 
olphm (Pseudorca crassxdens) in Ceylon in 1929, this 
species is “ regarded as on the verge of extinction " 
The same statement has appeared elsewhere, but I 
venture to inquire whether there is any evidence that 
it is correct 

The false killer was originally described, as Phoccena 
crasstdsns, by Owen, m 1846, as the result of the 
examinatiptf of a skull and other bones whieh had 
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been found, sub-fossil, m the Lincolnshire Fens. In 
1861 a school of about a hundred individuals appeared 
m the Bay of Kiel In 1802 specimens, probably 
belonging to the same school, were stranded on the 
Danish islands, and were investigated by Reinhardt, 
who established the genus Pseudorca for this species 
About two years later a considerable number of false 
killers were recorded from Tasmania Skulls from 
this herd were sent by Mr W L Crowther, in 1864, 
to the Royal College of Surgeons , and other speci¬ 
mens were sent by the same donor to the British 
Museum and the University Museum of Zoology at 
Cambridge The species has more recently been re 
corded from many distant localities, including Travan 
core, Florida, Argentina, Lower California, and Peru 
In 1906 several hundred individuals were stranded in 
the Chatham Islands The Dornoch Firth school, 
October 1927, is referred to in the note published in 
Nature, an well as the large herd which was stranded 
near Cape Town in December 1928 

Most of the oarher records of the false killer as a 
recent species are given by Dr J K Garrood (Proc 
Zool Soc , p 177, 1924), who described the very in 
teresting discovery of two skeletons m the Cambridge¬ 
shire Fens in 1921 

Justification for the belief that Pseudorca crasstdens 
is on the verge of extinction seems to be very slight, 
in view of the above facts Mr W R B Oliver’s 
statement (Proc Zool Soc , p 677, 1922) that this 
dolphin “ is met with in large schools m New Zealand 
and Tasmanian waters ” is in favour of this con¬ 
clusion May it not fairly be supposed that the false 
killer, like many other dolphins, is an inhabitant of 
the open sea, and that its apparent rarity is merely 
due to the fact that it is not often observed in the 
neighbourhood of the land ? 

Sidney F Habmkb 

Melboum, Cambs, Deo 12 


Foaming of Beer 

Perhaps some light may be thrown on the pheno 
mens referred to by Dr H 8 Rowell in his letters in 
Nature of Sept 20 and Dec 13, by investigations 
earned out by B Shen, George King, and myself a 
number of years ago {J Chem Soc , p 1313, 1911 , 
p 1170,1913) 

While the stability of the foam will depend mainly 
on surface tension and viscosity, the size of 1 head * 
formed under the ordinary conditions of pounng out 
a glass of beer will depend mainly on the rate of evolu 
tion of carbon dioxide from its supersaturated solution 
in the beer This rate of evolution vanes with the 
degree of supersaturation, which, in turn, depends on 
the nature of the beer and the method of its manu¬ 
facture A pale ale, for example, was found to evolve 
carbon dioxide more rapidly than a stout or export 
beer The rate of evolution, moreover, depends 
greatly on the walls of the containing vessel and their 
effectiveness in supplying gas ‘ nuclei' to start the 
evolution of carbon dioxide 

Traces of grease on the surface of the glass are very 
effective in promoting the escape of gas, and I think 
that the difference m 4 head * obtained with a dry and 
wet glass is probably due to this fact Traces of 
grease are scarcely likely to be wanting from the sur 
face of glasses dried under refreshment-room condi¬ 
tions In the case of a wet glass, there will be an 
absence of air bubbles on the surface to act as nuclei 
One cannot claim that the factors mentioned are 
adequate to aocount for all the phenomena, but they 
are probably tlie mam factors involved 

Alex Findlay 

Department of Chemistry, 

University of Aberdeen, Dec 13 
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Entomology and the Bntish Empire. 


T HE meeting of the Third Imperial Entomo¬ 
logical Conference, which took place m London 
on June 17-27 last, has been regarded as a suitable 
occasion for a kind of stock-taking of what is being 
done towards combating insect losses m the British 
Empire The Imperial Bureau (now Institute) of 
Entomology has done a useful service in bringing 
together data on this subject in an accessible ana 
convenient form 1 The ontenon adopted is the 
amount of annual expenditure devoted to salaries, 
research, and general administration in each part 
of the Empire While this method of treatment is 
an admirable one m many respects, it is obvious 
that expenditure respecting entomology incurred in 
one part of the Empire may not bo strictly com¬ 
parable with that incurred in another part local 
needs, revenue, costs of living, and other factors 
vary so much in these respects Due allowance 
needs, therefore, to be taken into account as regards 
differences of this nature 
When the losses due to insect depredations in 
the British Empire are represented m man power, 
we amvo at some striking conclusions If it bo 
admitted that 10 per cent is a conservative figure 
at which losses due to agricultural pests alono may 
be placed, it would seem that one tenth of the 
human effort on such a basic industry is dissipated 
by insect enemies Taking the population of the 
Empire at about 450 millions, it may be assumed 
that an additional population of 45 , 000,000 could 
(if it were possible to eliminate insect pests) be 
supported by the same effort as that now exerted 
It is estimated that m the Indian Empire, for 
example, the Iorscs m 1921 due to crop and forest 
pests alone reached the huge total of £ 136 , 000 , 000 , 
while the death-roll among the population due to 
insect borne diseases was state*! to be about 
1 , 600,000 persons annually In Canada about 
£ 30 , 000,000 is lost every year through insect depre¬ 
dations among held and fruit crops and to forests 
In South Africa one pest, the maize stalk borer 
(Busspola fusca), incurred losses of about £ 2 , 750,000 
in a single year Figures of this kind are, naturally, 
only estimates, but they serve to drive home how 
great these losses are The losses to human com 
mumtios by death or ill health arising from insect- 
borne agents of disease are most likely even greater 
than those occasioned to agriculture, but it would 
be exceedingly difficult to assess them 
A comparison of the effort made by the Bntish 
Empire m coping with its entomological problems 
and that made by the United States is of consider¬ 
able interest The Bntish Empire, with an esti¬ 
mated revenue of £1,400,000,000, devotes, in round 
figures, some £570,000 annually to work of this 
character, or 0 03 per cent of its income There 
are fewer than three hundred 8 professional entomo¬ 
logists employed among a population which greatly 
exceeds 400,000,000 souls The United States, 
with a population of about 106,000,000, spends an 
approximate sum of £2,000,000 (State and Federal 
allocations) annually, which works out at 0 25 per 
cent of its revenue of £800,000,000 It employs, 
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moreover, not less than five hundred entomologists 
The question is raised as to whether the British 
Empiro can be justly claimed to be bearing its share 
in the world problems of insect control On the basis 
of the United States’ expenditure, that of the British 
Empire should be nearly six times as muoh as it 
actually is Although insect problems m the United 
States are on a vast scale, they are more restricted 
m variety, and that country is faced with no re¬ 
sponsibility so great as the tsetse fly problem in 
Africa and its immense toll of human life The 
responsibility of an Empire so scattered, and con¬ 
cerned with so great a range of crops, peoples, and 
pests, would, therefore, appear to l>e a heavier one 
than that shouldered by the United States 
The varied responsibilities of the Imperial Bureau 
of Entomology have led to its outgrowing the 
original conception with which it was founded in 
1913 Its recent change of title to that of “ Im¬ 
perial Institute of Entomology’* indicates more 
adequately the scope of its activity and mfluonco 
The growth of its manifold activities are briefly 
dealt with in the Report of the Third Imperial 
Entomological Confcrt nco 3 In recent years, for 
example, insects have been commg in at the rate 
of more than 5000 a month, and during the past 
fi\ e years very nearly 34,000 specific identifications 
have been issued Despite the valuable aid given 
m this field by the staff of the British Museum, 
thousands of specimens are in hand which cannot 
yet be dealt with There is urgent need for a com¬ 
petent dipterist on tho staff abstracting work is 
increasing beyond tho means available and an addi¬ 
tional preparator is reqmred to cope with the influx 
of material The rapidly increasing demands made 
upon the new Parasite Laboratory at Farahara 
Royal involve a further responsibility 
The higher salaries attached to official entomo¬ 
logical appointments m many parts of the British 
Empire— but by no means all—compare favourably 
with those of other specialists m kindred posts A 
perusal of the brochure 1 lief ore us shows that there 
are two entomological posts of £2000 per annum 
or above , eight posts attaining a maximum salary 
of £1500 or above, but less than £2000 per annum , 
twenty -nine posts tho emoluments of which attain 
£1000 per annum or above, but are less than £1500 
per annum, and twenty six posts the maximum 
salaries of which range between £900 and £984 per 
annum * On the headquarters staff of the Imperial 
Institute of Entomology, for example, there are 
three posts exceeding £1000 per annum, one post 
of £1000 per annum, and four posts rising to a 
maximum of £950 per annum The salaries of en¬ 
tomologists attached to tho Advisory and Research 
Services of the English Ministry of Agriculture, on 
the other hand, are on a markedly inferior scale 
There are, at present, only three entomologists m 
the highest grade of the services, and their maximum 
salaries are attained at £830 per annum (which sum 
is consolidated and does not carry cost of living 

* Thoae figure* do not toolude poet* at the British Museum (Nat 
Hitt ) or at any English university or kindred Institution 
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bonus) This disparity seems even more striking 
when it is pointed out that the estimated mean 
loss by one single species of insect—the frit fly— 
amounts to nearly 15,000,000 bushels of oats per 
annum in England 

At the present time, the British Empire lacks a 
sufficiency of youngjHOporly trained entomologists 
of the right type The causes of this shortage are 
various, and, among them, the number of new posts 
established in recent years has been an important 


factor Jf developments are to progress at the same 
rate as hitherto, the matter of recruitment seems 
likely to become a problem of increasing difficulty 


1 A Summary of Data Relating to Economic Entomology In the 
British * mplre Prepared for The Third Imperial Entomological 
Conference by Or S A Neave (London The Imperial Bureau of Eli 
tomolnfty ) 2# Qd net . _ 

* A 11st of the Entomologlete employed in the British Empire 
Prepared for 1 he Third Imperial Entomological Conference (London 
The Imperial Bureau of 1* ntomology 1030 ) 2* <W 

* Report of the Third Imperial Entomological Conference, 17th 27th 
June 1030 ' (London The Imperial Institute of Entomology, 1930 ) 
2m uct 


Cancer Research. 


S EVERAL of the papers m the Ninth Scientific 
Report on the Investigations of the Imperial 
Cancer Research Fund (London Taylor and 
Fraficis, 1930 20s ) deal with the fowl tumours 
which can be transmitted from bird to bird by 
tumour extracts filtered through filters so fine 
that the infeetive filtrate contains nothing large 
enough to be clearly visible under the highest 
powors of the microscope The nature of this 
* agent ’ is the most crucial question of current 
theoretical cancer research It may, on one hand, 
be analogous to the invisible viruses which are 
associated with so many infectious diseases in 
animals and plants , it may, on the other hand, be 
a special example of the chemical substances arising 
from the disintegration or injury of cells which 
promote tissue growth The ‘ agent ’ by which 
transmission is effected may, in short, arise m the 
cancer cell 01 may come into the body from 
outside 

The solution of tins problem is, too, of more 
general importance, for the answer, whichever it is, 
cannot fail to influence oui opinions as to the 
essential nature of the infectious viruses and the 
bacteriophage So far, these 4 filterable * tumours 
are known only in birds J)r J A Murray and 
Dr A M Begg give careful discretions of two , 
one is judged to be an endothelioma, the other is a 
slow growing fibrosarcoma Both appear to be 
quite different structurally from the well known 
Rous tumour, though it does not seem to be qmte 
impossible that all are phases of the same kind of 
tumour Dr W Cramer has reinvestigated the 
possibility of transmitting rat and mouse tumours 
by tissue which had lieen repeatedly frozen and 
thawed, and in which all the cells were presum 
ably and, so far as could be ascertained by tissue 
cultures, actually dead With carcinoma the in 
oculations were uniformly negative , some of the 
sarcoma preparations gave rise to fresh tumours 
and rapidly lost their infectivity on incubation or 
washing In another paper Dr Cramer and Mr H 
G Crabtree point out that positive results are not 
always obtained with frozen preparations of the 
Rous tumour, whioh is generally regarded as the 
typical filterable bird tumour The results, there¬ 
fore, do not show conclusively that mammalian 
tumours can be transmitted from one animal to 
another without the intervention of living cells, 
but they certainly suggest that from some such 
tumours evidence may be obtained of a labile 
' agent' similar to the ' agent' of the bird tumours 
Three other papers, by Mr H G Crabtree, 
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follow out the work of Warburg on tissue respira¬ 
tion The most interesting discovery is that the 
epithelial overgrowths of fowl-pox and vaccinia 
have an active metabolism of the type which has 
been supposed to be characteristic of malignant 
tumours This makes it more unlikely even than 
before that any alteration m cellular metabolism 
can be the cause of cancer 

Dr R J Ludford discusses critically another 
theory of the origin of cancer, which supposes 
that malignancy may be due to chromosomal 
mutations in somatic cells—an idea specially 
associated with Boven It is truly a remarkable 
fact that turnouts practically always breed true 
that is, though a tumour may have little structural 
resemblance to the tissue from which it arises, it 
maintains a characteristic structure of its own 
throughout its history, which with some animal 
tumours is now a very long one, involving large 
numheis of animals It is also true that various 
irregularities in mitosis and in the chromosomes 
are found in malignant tumours But beyond 
these two facts there is really nothing to indicate 
somatic mutations as the basis of malignancy, and 
it is difficult to see how more conclusive evidence 
could be obtained 

It is the fundamental property of malignant 
tumours that they are functionally isolated from 
the rest of the body and take no part m the co¬ 
ordinated activities of its various organs and 
tissues they live for themselves alone Hence 
they would not be expected to have either blood 
vessels or nerves of their own It has been stated 
from time to time that this generalisation is not 
universally applicable, and that nerves, for example, 
are sometimes present Dr Ludford has carefully 
worked over the matter in a number of mouse 
tumours and cannot assure himself that tumours 
cells are over innervated the nerves sometimes 
found in the substance of tumours have probably 
been accidentally incorporated in the new growth 
in the course of its invasion of normal tissue 
Dr J A Murray and Dr L Foulds have ex¬ 
amined m various ways the proposition that the 
development of one tumour in an animal tends to 
inhibit the appearance of another, and Dr Cramer 
discusses another aspect of the same problem 
There is no doubt some immunity, partly general 
and partly local, but attempts to define the facts 
more precisely appear to meet with the most em¬ 
barrassing vaganes of experimental results There 
must be some key point in the matter whioh has not 
yet been identified 
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Obituary 

Thk Right Hon Lord Mklchett, PC.FRS 


A LFRED MORITZ MONO was born on Oct 
23,1868, at Famworth, m Lancashire, withm 
smell of the famous alkali works His father, Dr 
Ludwig Mond, waa at that time a chemist at the 
Hutchinson Alkali Works, it was not until five years 
later that he founded the firm of Brunner Mond m 
partnership with John Brunner, an accountant at 
Hutchinson’s Mrs Ludwig Mond has described to 
me the Farnworth days as very happy ones--they 
preceded some very st renuous times at Winmngton 
Alfred Mond in his lifetime had thus seen the 
founding of the B M Works, as it is familiarly 
called m the north of England, the overcoming by 
stienuous effort of its early difficulties, both tech¬ 
nical and financial, its growth to become the most 
important chemical firm in Britain, and its dis¬ 
appearance as an entity on absorption into Imperial 
(’hemu ul Industries, Ltd Although he was associ¬ 
ated closely with the management of the firm m 
t arly days, after the retirement to London and death 
of Ludwig Mond the active management at Winning 
ton passed into the hands of Sir John Brunner and 
Ins two sons, and Alfred Monds energies were 
largely spent in other directions 
Educated at Cheltenham and the Umveisities 
of Cambridge and Edinburgh, he was called to the 
Bar via the Inner Temple and practised for a time 
*011 the North Wales and Cheshire Circuit before 
entumg the family business at Winmngton Lud¬ 
wig Mond had interested himself in two other 
<himical ventures, one a process of refining nickel 
by means of the carbonyl it foims with carbon 
monoxide, and the other the well known Mond gas 
producer Both required skilled handling to carry 
them to practical and commercial success, and as 
the Brunners stood aside from them, this work fell 
on Alfred and his brother Robert and cousin Emil 
By 1906 Alfred Mond found tune to enter politics, 
oid was elected for Chester as Liberal member m 
that year For some years politics more and more 
engaged his attention, and it was not until about 
1925 that ho seriously returned to the chemical 
, industry, becoming chairman of Brunner Mond at 
a moment of internal crisis and throwing himself 
in characteristic manner whole-heartedly into its 
management Imbued with an intimate know 
ledge of world conditions and grasping the totally 
different state of affairs which the War had brought 
about m industry both at home and abroad, he 
set himself to bring about what is now known as 
rationalisation in the businesses in which he had 
authority The three great combines, Imperial 
Chemical Industries, Amalgamated Anthracite 
Collieries, and International Nickel, have resulted 
from hijs efforts, and their bigness and the courage 
displayed m their creation have made Mond’s 
name known throughout the world All are too 
young as yet to have proved the wisdom of such 
rationalisation, but at least it is known to the 
scientific world that Alfred Mond’s leadership 
involved recognition of the value and the utility 
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of science m industry to an extent hitherto quite 
unknown m Great Bntam 

Imperial Chemical Industries from the first has 
set out to foster and encourage the development of 
schools of research at the universities, so that I C I 
might always find an adequate supply of highly- 
trained chemists available , it has bettered the 
conditions of employment of chemists at its works 
and brought into being at its individual factories 
research staffs of a magnitude and a capacity equal 
to that of any organisation in the world If what 
we believe of the powers of the scientific worker 
in industry is true, no better means could have 
been taken to ensure from the outset the prosperity 
of Britain’s greatest manufacturing concern In 
Mond’s own words, “my belief is that the chemist 
will solve the present economic and industrial 
problems of the world ” 

To understand Mond himself, one must know 
something of the altogether exceptional characters 
of his father, a scientific worker and an inventor 
first and last, and of his mother, a woman of unique 
artistic chaim and vivacity and surprising brilliance 
of intellect He thus inherited ft feeling for science 
and an approu.ition for ait which have at times 
prevailed over those qualities, requisite for a success¬ 
ful politician of the fighting type and an industrialist 
and financial magnate of the first older, by which 
the world knew and judged him and with which 
he was so richly endowed 

As a consequence Mond was highly flattered by 
his election to the Royal Society, and ho welcomed 
with pride the honorary degrees bestowed on him 
by St Andrews and Manchester , he took active 
interest in a number of saentifio societies even 
when at his busiest m othci ways, becoming, for 
example, founder president of the Institute of Fuel, 
president of the Butish Science Guild, and uas 
designated president of the Society of Chemical 
Industry for its jubilee meeting this year, besides 
bung always ready to lecture or otherwise help 
scientific institutions 

In industry on the technical side, Mond had the 
widest possible views and great courage , he was 
able to grasp immediately the merits, dements, 
and potentialities of the schemes put before him 
and, once satisfied, to ensure that they were 
immediately given practical effect Until recently 
it was as a politician that England knew him best, 
and no man has gone further in politics under 
greater personal handicaps Latterly it is as a 
politician, a leader of industry and an Empire 
builder combined in one man that he has won 
notoriety and fame He had the gift of going to 
the root of any question, grasping the realities and 
unmasking the shams—his extraordinary power of 
quick thinking enabled him to see round the corner 
of the problems of the day Underlying most of 
his public utterances it is possible to discern the 
spirit of science, and it is ior the electors of the 
future to see that more men of his type represent 
them in Parliament Alfred Mond made use to the 
utmost of those gifts which he acquired by heredity 
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and by training, and his boundless energy enabled 
him to attain the very top m every field of en 
deavour he has passed away at the very height 
of his career His death on Dec 27 last is a loss 
that science as well as Great Britain can ill afford 

E F Armstrong 


Sir Francis Ogilvie, CB 

Sir Francis Grant Ogilvie, who died sud¬ 
denly at Edinburgh on Dec 14, at the age of 
seventy-two years, came of a family which had 
long been honourably associated with scholastic 
and scientific occupation He graduated M A at 
Aberdeen and B Sc at Edinburgh, and in 1886 was 
appointed Principal of the Heriot-Watt College, 
Edinburgh In 1900, ho became Director of the 
Royal Scottish Museum of Science and Art at Edin¬ 
burgh, and thus began that activity in museum 
administration which occupied the greater part of 
his working life 

Threo years later Ogilvio was appointed Princi¬ 
pal Assistant Secretary for Technology and Higher 
Education in Science and Art at the Board of 
Education, und there began that close connexion 
with the museums and scientific institutions at 
South Kensington which continued for many 
years At that time, in his position under the 
Board of Education, matters relating to the Victoria 
and Albert Museum (by which title the South 
Kensington Museum had been known since 1898), 
the Royal College of Science, and the Royal School 
of Mines came before him, and consequently, 
when the scheme for forming the Imperial College 
of Science and Technology from the Royal College 
of Science, the Royal School of Mines, and the 
City and Guilds Engineering College was under 
consideration, the working out of the details and 
the drafting of proposals mainly fell to him to 
carry out 

By 1908 the art collections of the old South 
Kensington Museum were safely housed in the 
new buildings of the Victoria and Albert Museum, 
but those illustrating science and engineering 
still remained in a part of the buildings winch had 
originally been constructed for the Exhibition of 
1862 On the initiative of Sir Henry Roscoe an 
influential and representative body of scientific 
men and leaders of industry brought to the notice 
of the Government the urgent need of adequate 
accommodation for these collections, and for 
their active development, with the result that 
in 1910 a Departmental Committee, under the 
Chairmanship of Sir Hugh Bell, was appointed by 
the President of the Board of Education to con¬ 
sider and report upon the Science Museum and 
the Museum of Geology in Jermyn Street, Ogilvie 
being the secretary of the Committee In this 
capacity he got together the evidence for the 
Committee, and its report, which was published 
m 1911, set forth clearly the lines on which the 
Science Museum might advantageously be de¬ 
veloped, and on whicb-it has in fact been developed 
since then, although the War delayed this until he 
had oeaaed to bo Director 
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On the death of Mr W Last in 1911, Ogilvie 
was appointed Director of the Science Museum, 
retaining also a certain administrative supervision 
of the Geological Museum and Survey, but the 
War put a stop to the construction of the new 
Museum buildings which the Committee had 
recommended and to the development which they 
had approved He then became Assistant Con 
troller of the Trench Warfare Department and 
then later of the Chemical Warfare Department 
at the Ministry of Munitions, so that his reorganisa¬ 
tion of the Museum had to be postponed Shortly 
after the conclusion of peaoe he became Principal 
Assistant Secretary to the Department of Scientific 
and Industrial Research from 1920 until 1922. 
when he retired 

During his twenty years' work Ogilvie had 
acquired an unrivalled knowledge of all that had 
taken place in the course of the establishment and 
development of the various scientific and educa¬ 
tional institutions which had grown up at South 
Kensington, and this was of great value to the 
governing bodies of many of them on which he 
served, namely, as a governor of the Imperial 
College of Science and Technology, as a com¬ 
missioner of the Exhibition of 1851, and as a 
member of the Senate of the University of London 

He was also the president of the Museums 
Association in 1927-28, and gave valuable evidenoe 
before the Royal Commission on National MuseumB 
and Galleries He held the chairmanship of the ; 
Geological Survey Board from 1920 until last year r 


Prof FrantiSek Wald 

The prominent Czech chemist, Prof FrantiSek 
(Franz) Wald, formerly professor of physioo- 
chemistry and metallurgy m the Czech Polytechnic 
High School of Prague, died on Oct 19 in Morav- 
sk& Ostrava-Vitkovico, the well-known ironworks 
He was bom in Brandjfaek, near Kladno, and after 
studying in the German Polytechnic High School 
of Prague, whence he brought no theoretical bias, 
he devoted himself to technical chemistry, being 
for many years chief of the analytical and research 
laboratory of the ironworks m Kladno 

While there, Wald published several interesting „ 
papers on the philosophical points of theoretical 
chemistry, especially “Die Energie und lhre Ent- 
wertung” (1889) Other of his important papers 
on thermodynamics were published m the Ltsty 
Chemxcki and in the Zeitschnft fiir phystkahsche 
Chemte His paper on the fundamental chemical 
ideas was read at the Philosophical Congress in 
Pans (1900), and was reprinted, together with 
his other papers, m Ostwald’s Annalen der Naiur - 
philosophic Owing to the originality and depth of 
his ideas, Wald was nominated in 1908 ordinary 
professor in the Czech Polytechnic High School, in 
which he was active up to the year 1927 

Space does not permit me to give all the titles of 
Wald's philosophical publications, and it is also 
impossible to give a short account of his ideas, 
which were very original and therefore very different 
from what the great majority of chemists regard 
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as the fundamental notions of our science Fust 
of all, Wald was an ‘anti-atomist\ and so Ostwald, 
who was at that time (1901) * anti-atomist * him¬ 
self, included him in his well-known senes of 
“ great men of science ” The dootnne of Wald is 
purely phenomenalistic, that is, it is devoid of any 
hypothesis concerning the reality of processes 
which would explain observed phenomena He 
worked out a theory of chemical stoichiometry 
based on the empirical laws of constant propor¬ 
tions, and, accepting the part that the composition 
of substances vanes disoontmuously, he wets able to 
deduce the law of multiple proportions In his 
deductions Wald disregarded the difference between 
simple and compound bodies (that is, our elements 
and compounds), a chemical unit of water being, 
in its interior, just as homogeneous as is that 
of hydrogen or oxygen My objections, brought 
forward in a special meeting and based on the 
specific heats of gases and liquids, were disregarded 
by him , all ‘ bodies ’ were merely * pure phases * 
to him, and he was ongrnal in explaining them by 
the use of the first up to the fifth dimension—of 
course, as said above, without the use of the atomic 
theory 

Wald also enlarged Gibbs's ideas of phases, and 
deduced a modified phase rule in a simple and 
original maimer To the question cm bono ? the 
practical side of scientific chemistry will give no 


answer, but from the point of view of chemical 
philosophy hia ideas may be regarded as splendid, 
something analogous to the views of the great 
philosopher Heraclitus, and they really both re¬ 
quire ‘ a good swimmer ’ 

Bohuslav Beaunkb 

We regret to announce the following deaths 

Prof A A T Braohet, For Mem R S , Rector of the 
University of Brussels and director of the Laboratory 
of Embryology of tho Faculty of Medicine m the 
University, aged sixty-one years 

Major E A FitzGerald, author of “ Climbs in the 
New Zealand Alps ” and “ Tho Highest Andos”, on 
Jan 2, aged fifty nine years 

Prof Hans Kmep, director of the Institute of Plant 
Physiology at Boilin Dahlem, on Nov 17, aged forty- 
nine yeais 

Mr H A Lowe, honorary fellow of the Textile 
Institute, who discovered in 1899 the process of 4 ten¬ 
sioning * mercerised cotton fibre, on Dec 20 

Prof S G Navaahm, of tho Botanic Garden, Tiflis, 
Georgia, who was a foreign member of the Linnean 
Society of London, on Doc 10, aged seventy three 
years 

I*iof T Wibberle^, formerly Harrington professor 
of agricultural lesearch. University College, Cork, who 
was known for his woik on the breeding and mtro 
duction of new varieties of oats and wheat, on Dec 
22, aged fifty years 


News and Views 


Thb New Year's Honours List contains the names 
of the following men of science and others owsociatod 
with scientific work Baron Sir Ernest Rutherford, 
chairman of the Advisory Council of the Committee 
of the Privy Council for Scientific and Industrial 
Research, and until recently president of tho Royal 
Society Baronets Sir John Rose Bradford, president 
of the Royal College of Physicians , Sir Richard 
Gregory, editor of Nature K C B Dr F E 
Smith, secretary to the Committee of the Pnvy Council 
for Scientific and Industrial Research K C M G 
Hon Sir Walter Hartwell James, Chancellor of the 
University of Western Australia, Dr A W Hill, 
Director of the Royal Botanic Gardens, Kew Kmghls 
Prof C R Beazley, professor of medieval and modern 
history in the University of Birmingham , Mr W W 
Homell, Vice Chancellor of Hong Kong University , 
Dr E G Graham Little, member of Senate of the Uni¬ 
versity of London since 1900 , Dr R W Livingstone, 
Vice-Chancellor of the Queen’s University, Belfast 
CB Mr R L Hobson, Keeper of Ceramics and 
Ethnography, British Museum C1 E Lieut Col 
H W Acton, director of the School of Tropical 
Medicine and Hygiene, Calcutta G B E Miss 
Caroline Haslett, director of the Electnoal Association 
for Women and secretary of the Women’s Engineering 
Society (Inc ), Miss Edith Helen Major, Mistress of 
Girton College, Cambridge , Miss Louisa Martindale, 
president of the Medical Women’s Federation and 
vice-president of the Medical Women’s International 
Association , Prof Sidney Russ, professor of physics, 
Medioal School, Middlesex Hospital, for work m con* 
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nexion with radium , Mr T J Shaw, secretary to tho 
Seismological Investigations Committee of tho British 
Association QBE Di W M Aders, lately 
oconomu biologist, Zanzibar, Mr R S Capon, 
Superintendent of Scientific Research, Royal Aircraft 
Establishment, Air Ministry , Mr J M Carey, H M 
Divisional Inspector of Minos , Mr J S Corbett, 
secretary of the Empire Forestry Association , Mr 
A de V Wade, principal assistant in the Native 
Affail’s Department, Kenya M B E Dr V E 
Wilkins, Assistant Principal, Ministry of Agriculture 
and I ishenoa 

The inclusion of the name of bir Ernest Rutherford 
confers on the New Year’s Honours List a quite un¬ 
usual distinction One of the earliest of the dia 
tinguished band of research students who were 
attiacted to Cambridge by the discoveries of Sir J J 
Thomson, he rapidly made his mark on physics 
Incidentally he was one of tho earlier workers m 
wireless telegraphy, but it is with the science of 
radioactivity that his name has become inseparably 
linked Not only was he the first to recognise the 
complex nature of the radiations given out by radio¬ 
active substances, but he was also the first to unravel 
the knotty problems presented by the decay curves 
of these substances, and to enunciate tho simple laws 
governing their disintegration In a few years he 
covered tins field so completely that little was left 
for subsequent research save the filling in of details 
and the adjustment of a few constants If the value 
of a scientific theory is to be judged by its fertility, 
Rutherford’s publication of his nuclear theory of the 
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atom must be regarded as one of the greater land¬ 
marks of science The conception of the atom as a 
miniature solar system havmg a central massive 
positively charged sun around which the electrons 
circulate like planets, was a bold one, as it had been 
demonstrated beyond doubt that a system of this 
type must bo unstable on the generally accepted laws 
of electro dynamics 

By simple but cogent arguments, however, Ruther 
ford succeeded in demonstrating that the planetary 
structure of the atom was the only one consistent 
with experiment, and a whole mass of unexplained 
and apparently unconnected observations crystallised 
into < oherence around the new idea The theoretical 
work of Bohr and his successors, and the consequent 
ni&> of the new spectroscopy, were the natural and 
inevitable outcome of this new conception of the 
atom Leaving the problem of the arrangement of 
the electronic satellites to others, Su Ernest lias more 
recently launched a mass attack on the problem of 
the structure of the nucleus itself The difficulties in 
the way of determining the structure of a particle so 
minute that a million million of them could lie along 
a line a centimetre or so long are sufficiently obvious, 
but so skilfully has Sir Ernest directed the attack that 
a solution of the problem may be confidently ex 
pected in the veiy near future It is announced that 
Sir Ernest is taking the title of Lord Rutherford, and 
scientific workers everywhere will wish him health and 
long life to enjoy the title which he adorns 

This connexion of holders of the highest^ office m 
the Royal Society with the peerage of Great Britain 
provides some interesting reminiscences The Society 
began its presidency, in fact (after incorporation on 
July 15, 1662), with a peer of the realm, namely, 
Viscount Brouncker, who held office from April 1663 
until Nov 30, 1677 He was a mathematician—the 
first to introduce continued fractions Huygens, in 
a letter to Oldenburg, congratulated the Society on 
having so eminent a mathematician for its president 
as Lord Brouncker , and Sprat the historian, his 
contemporary, says, “ This office was annually re 
newed to him by election, out of the true judgment 
which the Society made of his great abilities m all 
natural and especially mathematical knowledge *' 
From Nov 30, 1686, until the anniversary meeting 
of 1689, the Earl of Carbery was president He sue 
coeded Popys, and in the year following the death of 
Charles II, tho founder Another peer was then 
chosen—tho Earl of Pembroke, but his tenure lasted 
one year only He was three times married , too 
much occupied apparently to give attention to the 
Society, for his name does not appear as presiding, 
on any one occasion, at the council or ordinary meet 
ings After two commoners had occupied the chair 
(Evelyn had twice declined), John, Lord Somers, Lord 
Chancellor, was unanimously elected president, the 
mantle devolving, moreover, on a bachelor A great 
and powerful figure, he filled the chair for ten years, 
presiding regularly over the council and meetings 

Loan Somers resigned the presidency of the Royal 
Society to Sir Isaac Newton, who was followed by 

No - '3103, VOL 127] 


two other commoners, Sloane rad Folkes The latter 
was succeeded in 1753 by the Earl of Macclesfield, 
who held office for twelve years He was mainly m 
strumental in procuring the change of style in 1752 
Hi« interests lay in astronomy rad chemistry Alto 
gether Lord Macclesfield was a brilliant personality 
m the (society's affairs, and, by the way, an upholder 
of pomp and ceremony He died in office on Mar 
17, 1764 The Earl of Morton succeeded him, a 
distinguished patron of science In 1746 he had 
visited Fiance and was for a time imprisoned m the 
Bastille Like the former president, he died in office, 
on Oct 12, 1768 Following the foregoing particulai 
social attachments, seven commoners were successively 
elected presidents of the Royal Society, down to 1830; 
when the Duke of Sussex assumed tho chair After 
wards, in order, wore the Marquess of Northampton, 
the Earl of Rossa, and Lord Wrottesley Revertmg 
to previous practice, eight commoners were in turn 
elected, all highly distinguished in various depart 
ments of science The eighth, Sir William Thomson, 
elected Nov 30, 1890, was made a ]>eor (Lord Kelvin] 
whilst in office He was succeeded by Sir Joseph 
Lister, who was raised to the peerage (1897) whilst 
president of the Royal Society A commoner then 
took office (Huggins), and he was Buccoodod in the 
presidency by John William Strutt, Lord Rayleigh, 
who served fiom Nov 30, 1905, until Nov 30, 1908 
Since that date no piesident has been raised to the 
peerage during his term of office 

Major A G Church's action in voting against the 
Government in the division on the Dyestuffs Act has 
resulted in his resignation of his office as Parliamentary 
Private Secretary to Mr Tom Shaw, Secretary of 
State for War In a statement to the Press following 
his resignation, Major Church said that Great Britain 
is more dependent on the progress of science and the 
application of science to industry than any other 
country, and that prominent members of the Govern¬ 
ment have clone service to this dependence in their 
pubho utterances Nevertheless, although most of 
the professional scientific bodies in the country, 
including the Association of Scientific Workers, of 
which he was general secretary, have expressed the 
opinion that the Dyestuffs Act should not be allowed 
to lapse until after the fullest inquiry has been made 
into the possible effects of any such course on the 
progress of the dyestuffs and allied industries rad or 
organic chemical research, and although the expert! 
in the Government Defence Services advocated the 
continuance of the Act, the Government decided tc 
allow it to lapse, ostensibly in tho interests of the 
textile trades This decision was reached without 
consultation with the representative scientific bodies 
concerned, and the Government did not even take 
the obvious course of rofemng the matter either tc 
its own Advisory Council for Scientific and Industrial 
Research, or its Economic Advisory Council, or the 
Medical Research Council, or the Committee of Civil 
Research , in other words, the Government paid no 
regard to scientific opinion Major Church contrasted 
the Government’s attitude towards scientific workers 
with its attitude towards the executive of the Miners* 
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Federation and the coal owners before and during 
the passage of the Coal Bill , and towards local 
education authorities, the teachers* organisations, 
and the religious bodies over the Education Bill 
Apparently, he said, in spite of the incalculable value 
of the work of men of science and the effect of science 
on the body politic, the Government felt they could 
be ignored because numerically they are insignificant 
and presumably their political influence negligible 
He voted against the Government deliberately in 
order to focus attention upon what he regarded as a 
grave fault of Government 

Friends of Dr CEP Brooks will be glad to 
hear of the award to him of the Buchan Prize of the 
Royal Meteorological Society m recognition of his 
numerous researches in the field of meteorology and 
climatology Dr Brooks is distinguished as the 
author of a large numbor of papers contributed to 
the Quarterly Journal of the Royal Meteorological 
Society and to tho Meteorologioal Magazine , a number 
of official memoirs issued by the Meteorological Office, 
as well as of several books These works embrace 
such topics as the distribution of the weather elements 
in different parts of the globe and their correlation, 
sunspots and lake levels, forests and rainfall, woathcr 
periodicities, and British floods and droughts, with 
a large amount of statistical material invaluable to 
students of climate But Dr Brooks’s most important 
scientific work is in the field of palaeo climatology, 
wherein he has enlarged our ideas greatly, and in 
this field his book published a few years ago on 
“ Climate through the Ages " occupies a prominent 
place m the very wide literature on the subject It 
is obvious that certainty about tho past climates of 
this planet cannot be reached, but probability can , 
and it is not too much to say that Dr Brooks lias 
given us a good indication not only of the major 
phases of climate which the earth has gone through 
in the geological past but also the minor phases that 
have preceded the present phase in our own islands 
Dr Brooks’s cardinal principle that redistributions 
of land and water are quite capable of bunging about 
the changes of climate that are inferred to have token 
place has been criticised, but it is probable that most 
climatologists will support this principle, particularly 
in cases where accumulations of ice anti snow enter 
to complicate the situation Of the formidable power 
possessed by ice and snow to engender further cold 
Dr Brooks himself has provided a mathematical 
demonstration 

The Melohett Medal of the Institute of Fuel, for 
the year 1930, the first to be awarded, will be pre 
sented to Dr Kurt Rummel, of the Warmestelle, 
Duaseldorf, at the Institution of Civil Engineers, 
Great George Street, Westminster, S W 1, on B nday 
evening, Jan 23, at 6 30 The Melchett Medal was 
instituted by the founder-president, the late Lord 
Melohett, who offered the Institute a few months ago 
a sum of money sufficient to found the medal in 
perpetuity It is to be awarded annually, “ to such 
person, whether a member of the Institute of 
Fuel or otherwise, as in the opinion of the Council 
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has done either original research, or professional, 
admimstrative, or constructive work of an outstanding 
character, involving the scientific preparation or use 
of fuel, provided the results of such work have been 
made available within recent date for the benefit of 
the community ” Dr Rummel was bom on July 1, 
1878, at Aschoffenburg, Bavaria In 1919, he took 
charge of the Wdrmestelle, Dussoldorf, of the Verem 
Deutschor Eisonhuttenleute At that period the con¬ 
traction of the German coke producing areas under 
the terms of the Treaty of Versailles and the diminish - 
mg tonnage in the German mines in the producing 
areas led to a gieat scarcity of fuel for industrial 
purposes, and the Wdrmestelle was formed primarily 
for improving fuel economy in iron and steel practice 
Much of the work of tho WanneBtelle, done under Dr 
Hummel’s guidance, is of fundamental importance, 
and a wide range of papers embracing investigations 
dealing with problems relating to coke oven techno¬ 
logy, blast furnace, ojien hearth, and rolling mill prac- 
tue has been published Members of all scientific and 
technical societies are cordially invited to attend the 
presentation and lecture 

The ability of the electric arc to reproduce speech 
when the current from a telephone transmitter is 
supenmjioHed upon it was demonstrated many years 
ago, and this peouliai form of loud speaker is well 
known as tho * speaking am ’ On Jan 2, Mr J L 
Baird demonstrated to a representative of Nature 
that under proper conditions the are can be made to 
follow the normal lapid modulations of television 
A small arc lamp, upon winch the television current 
had been supei imposed, was placed behind an aper¬ 
ture in a diaphragm, the light from the arc being 
concent rated on the ajierture by means of a lens A 
second lens was adjusted between the aperture and 
a revohmg Weillermnror drum ^ith tlnity mirrors, 
tho lens and drum being arranged so that an image of 
tho aperture traverses a screen of white board, form¬ 
ing a television image, the image being transmitted 
from the standard Baird transmitter used m tho 
B B C daily transmissions The detail and definition 
of the teceived image were comparable to that received 
on the standard commercial television receiver, and 
tho brilliance of illumination was remarkable This 
demonstration of the successful modulation of the arc 
with television signals appears to open up considerable 
possibilities The chief difficulty met with in the 
projection of television images on large screens hoc 
been the obtaining of a modulated light source ol 
sufficient brilliancy Two methods have been used 
the neon tube and the Kerr cell The brilliance oi 
the neon tube is not great, the Kerr cell gives mon 
brilliant results, but it also has definite limitations 
With the Kerr cell system, light from a powerful an 
lamp is passed through two Nicol prisms, betweer 
which is a vessel containing two adjacent electrode* 
immersed in nitro benzene The television signals an 
impressed upon the electrodes and vary the plane o 
polarisation, and thus the amount of light passing 
The efficiency of this device is very small, 50 pei 
cent of the light is lost through polarisation, anc 
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further losses are entailed in passing through the 
prisms By modulating the light of the arc directly, 
these losses are obviated, and the television arc would 
therefore appear to have a useful future 

A physical conception of the end of the world 
formed the basis of the presidential address delivered 
by Sir Arthur Eddington on Jan 5 before the Mathe 
matical Association at the London Day Training 
College The woild, or space time as Sir Arthur 
Eddington called it, was shown to be a four dimen 
sional continuum, thus offering a choice of many 
directions to take in order to look for the end From 
a space dimensional point of view the world is 
spherical , but then the time dimension must be 
considered too This consideration formed the basis 
qf the lecture Entropy, that is, the measure of the 
disorganisation of a system, was suggested by Sir 
Arthur as being the fundamental theme upon which 
to work Despite the phenomenon of evolution, 
whereby all types of Bystems have become and are 
still growing more highly organised, there is, on the 
whole, a general loss of organisation Such ever 
increasing organisation will perfoice swallow up 
finally the organisation due to evolution Sir Arthur 
Eddington emphasised this conception, showing that 
finally the whole universe will reach a state of com 
plete disorganisation, a uniform mass in thermo 
dynamic equilibrium This would be the end of the 
world Ho considered finally what such an end would 
be like , but, realising that the doctrine of spherical 
space and the results connectod with the expansion 
of the universe have become modified he merely 
made one of several possible suggestions Taking 
the widely supported hypothesis that matter slowly 
changes into radiation, he suggested that the world 
will finally become a ball of radiation, growing ever 
larger, with the radiation becoming thinner and assum 
ing longer wavelengths About every 1,500,000,000 
years the radius would be doubled, and this increase 
would cat ry on m geometrical progression 

According to an announcement in the Times of 
Doc 31, the collection of antiquities from the Roman 
Wall, formed by the well known Northumbrian anti¬ 
quarian, John Cla>ton of Chesters (1792-1890), has 
been conveyed to a body of trustees for permanent 
preservation in Northumberland The collection will 
continue to be housed in the building erected for it in 
1890 by Mr G N Clayton, subject to the goodwill 
of the present owner of the Chesters estate, Mr John 
Maurice Clayton, the donor to the National Trust 
of the fort of Boiovicus (Housesteads), to whose 
generosity the present gift to the nation is due The 
first body of trustees includes Sir George Macdonald, 
Mr Robert Holland Martin, Mr R G Collingwood, 
Mr R Carr Bosanquet, and Mr Parker Brewis The 
collection is well known to archaeologists as the finest 
assemblage of Romano British antiquities in the north 
of England and a most important source of informa¬ 
tion for the history of the Roman occupation of 
Britain It includes a large variety of objects in 
bronco, pottery, and other materials, as well as more 
than 300> inscribed or sculptured stones The famous 
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11 Chesters Diploma ”, a diploma of military d i sc h arge 
and citizenship on two fragments of bronze tablets, 
presented to the British Museum by Mr Clayton, is 
represented by a replica A statue of Cybele, a bas 
relief of the war-god, Mars Thingsus, and inscribed 
altars dedicated to Jupiter, Apollo, Mars, Cooidius, 
Antocidiue, Vitiris, Huitns, Fortuna, and Minerva are 
noteworthy objects forming part of the collection 

The collection of objects at Cheaters, from the Well 
of Coventina, 3£ miles distant, is of considerable 
interest to students of early British culture These 
include a sculptured stone stelo dedicated to her 
by Titus Domitius Coeconianus, prefect of the first 
cohort of Batavians, another stele on which the god 
dess is represented with two attendant nymphs hold¬ 
ing vessels from which pour streams of water, numer 
ous altars dedicated to her and other deities, bronze 
brooches, bronze figures of a horse and a dog, and 
more than thirteen thousand coins which had been 
given as votive offerings at the well Coventina was 
evidently a water-goddess whose cult, judging from 
the number of offerings, must have been of con 
siderable importance The writer m the Times cites 
Sequana upon the Some and Damona at Bourbonne 
left Bams as similar cults of local water goddesses , 
but as their names indicate, these, like Coventina, 
were Celtic in origin The loeal cult of the water 
goddess was a characteristic feature of early Celtic 
religion and traces of such cults are to be found in 
many parts of Britain A noteworthy example was 
situated near Bath It is usually to be found, how¬ 
ever that these goddesses have suffered a transforma 
tion, first into a god and then into a Christian saint, 
who becomes the patron of the spring or well, at 
which votive offerings have been made throughout 
the ages down to modem times 

Following its usual practice, the Engineer devotes 
a great part of its first issue of the year to a review 
of the technical progress which has taken place dur¬ 
ing the past twelve months m naval construction, 
electrical engineering, stoamships and motorships, 
aeronautics, hydro electric engineering, and bridges 
Noting that seventy five years have passed since 
the Engineer was foundod, it is remarked “ As we 
glance back over the long period of our existence, we 
are unable to discover any year which resembles that 
which has just ended ”, and "we do not believe that 
in the whole history of the mechanical engineering 
and metal trades any parallel can be found for the 
conditions which now prevail " Admitting that for 
these conditions there is no single obvious cause, and 
that the complaint is practically world wide, the 
article touches upon matters affecting the industries 
of Great Britain, such as the attempt to maintain a 
higher standard of living than is perhaps justified, 
tho possible effects of fiscal policies, and taxation, 
which is twice as high as in Germany, two and a half 
tunes as high as in Belgium, four times as high as in 
Italy, and twice as high as in the United States 

Though 1930 was not a fruitful year in the in¬ 
dustrial field either at home or abroad, it holds to its 
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credit the completion of a few great civil engineering 
works, notably the closing of the arch of the great 
Sydney Harbour Bndge This bridge has a Bteel 
arch of 1050 ft span The Kill Van Kull Bndge 
between New Jersey and Staten Island is of the same 
type but with a span of 1052 ft An examination of 
the two bridges and the methods of erection show 
many differing features Another fine bndge is the 
Montreal Haibour Bndge over the St Lawrence 
River, the mam span of which is a symmetrical 
cantilever having a length of 1097 ft from centre to 
centre of the mam piers Good progress has been 
made with the Hudson River Bndge at Manhattan, 
New York, the steel wire cables of which have a total 
strength of 350,000 tons The span from the centres 
of the cable supporting towers is 3500 ft, and the 
total weight of the suspended superstructure will 
be no less than 90,000 tons When completed, the 
bndge will have two decks, the upper deck giving 
accommodation for eight lines of roadway traffic and 
two footways, while on the “lower dock there will 
bo two sets of two railway tracks Another bndge 
completed during 1930 but of an entirely diffeient 
and very striking character was the ferro concrete 
arch bridge over the nver Horn at Plougastel, near 
Brest, the bndge having three mam spans, each of 
which is 011J ft from centre to centre 

The La Brea asphalt pits, not far from Los Angeles 
m California, have gained world wide fame on account 
* of the extraordinary number of remains of sabre 
toothed tigers and other mammals which have been 
found embedded m them The census of skeletons 
of birds, just completed by Dr Hildegarde Howaid, 
is scarcely less imposing From Science Service, 
Washington, D C , we learn that of more than 4100 
birds recovered, 09 pel cent are predatory Hjiecies, 
and of these, diurnal birds of prey (2500) far excood 
nocturnal forms (400)—evidence, similar to that 
yielded by the mammals, that most of the creatures 
caught m the glaur were in pursuit of o the is Heen 
to be in difficulties Some extinct forms are in largo 
numbers 500 individuals of the turkey, Purapavo , 
more than a hundred of Teratomw , a vulture larger 
than any flying bird of the present day, as well as 
numerous smaller extinct vultures The oaracara, now 
confined to more southerly regions, is represented by 
250 examples Many species still existing in California 
occur profusely—the American golden eagle with 
more than 880 individuals, the California condor 190, 
the bald eagle 150, the red-tailed hawk 113, great 
homed owl 104 Ducks and geese are fewer, in all 
lees than 100, waders less than 00, two species of stork 
(one extinct, the other now a southern form), 28 
individuals, 30 cranes, 8 herons, 2 ibises, and one 
grebe 

The annual report for 1929 of the Rockefeller 
Foundation, New York, recently issued, covers the 
first year of operations of the new Rockefeller Founda 
tion, which, as foreshadowed in the report for 1928, 
is now constituted by the merging of the Rockefeller 
Foundation and the Laura Spelman Rockefeller 
Memorial into the new corporation The activities of 
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the Foundation, formerly limited to the domain of 
international public health, have been extended and 
now include, in addition, the advancement of know¬ 
ledge in the medical sciences, the natural sciences, the 
social sciences, and the humanities In the inter¬ 
national health division, the work on malaria and 
hookworm disease prevention and investigations on 
yellow fever have been continued In the medical 
sciences, aid has been given to institutions, including 
the University of Oxford and St Bartholomew's and 
the London Hospitals, and to nursing institutions 
In the natural sciences, aul has been given to various 
biological institutes and for the support of Biological 
Abstracts , and a grant made to Prof Michelson for a 
re determination of the velocity of light In the 
humanities, the Bntmli Museum is to receive aid 
towards the publication of a new Catalogue of Printed 
Books 

Prof G Elliot Smith, who has just returned 
fiom a visit to China, will deliver a public lecture, 
with lantern slide illustrations, on Peking man, at 
5 30 on Jan 15, at University College, London, 
W C 1 

Du Herbert Levinstein, chairman of council and 
past president of the Society of Chemical Industry, 
formerly managing director of British Dyestuffs 
Corporation, Ltd , has boon awarded the Society’s 
medal for 1931 The medal was awarded chiefly 
for his capable and valuable work in the dyestuff 
industry 

At the meeting of the London Mathematical 
Society on Thursday, Feb 5, at 5 P M , ftt Burlington 
House, London, W I, Prof G N Watson will deliver 
a lecture on 14 Ramanujan's Note Books ” Members 
of other soentific societies who may be interested are 
invited to attend 

An earthquake of model ate intensity was recorded 
at Kew Observatory at 10 h 1 m 44 s GMT 
on Jan 2 According to a message broadcast by 
the United States Coast and Geodetic Survey, the 
shock occurred near lat 18° N, long 108° W, 
undei the Pacific Ocean about 300 miles from the 
Mexican coast The Kew observation agrees with tins 

It is announced in the British Metltcal Journal that 
the Dr Sophie A Nordhoff Jung Cancer Prize for the 
best work of recent years in the field of cancer re¬ 
search has been awarded to Dr Alexis Carrol, of the 
Rockefeller Institute for Medical Research in New 
York, for his development of the method of tissue 
cultivation and his application of it in the solution of 
the basic problems of pathological growths, especially 
the growth of malignant tumours The commission 
of award was composed of Profs Borst, Ddderlein, 
von Romberg, and Sauerbruch 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned —A 
Principal of the Doncaster Technical College—The 
Secretary, Education Offices, Doncaster (Jan 12) 
An assistant pathologist at the Sheffield Infirmary 
and demonstrator of pathology in the University of 
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Sheffield—The Registrar, University, Sheffield (Jan 
14) Three assistants at the Acton Junior Technical 
School for, respectively, electrical engineering, mathe 
matlos and English, and machine tool practice, 
workshop processes, and mechanical drawing—Dr 
J E Smart, Education Offices, Aoton, W 3 (Jan 17) 
Two assistants on the higher technical staff of 
the 8cience Divisions of the Science Museum, South 
Kensington—The Director and Secretary, Science 
Museum, South Kensington, SW7 (Jan 24) A 
post graduate student at the Long Ashton Research 
Station of the University of Bristol for ft special 
research on the synthesis of organic compounds— 
The Director, Agricultural and Horticultural Re 
search Station, Long Ashton, Bristol (Jan 26) A 
tdacher of marine engineering and a teacher of ship 
carpentry and boat construction at the Marino 
Industrial School, Suez — The Under Secretary of 
State, Ministry of Education, Cairo (Jan 31) A 
professor of engineering (mechanical engineering and 
motive power) at the [mperial College—City and Cl uilds 


College, South Kensington—The Academic Registrar, 
University of London, S W 7 (Feb 16) Three officers 
for the Forest Service of Burma—The Secretary, 
General Department, Office of the High Commissioner 
for India, India House, Aldwych W C 2 (Feb 16) A 
professor of botany and a professor of commerce in 
the Univorsity of the Witwatorsrand, Johannesburg 
—The Secretary, Office of the High Commissioner for 
the Union of South Africa, South Afnoa House, 73 
Strand, W C 2 (Feb 28) A temporary full-time 
assistant master for engineering subjects—The Pnn 
cipal, Technical Institute, Ashford, Kent Two officers 
for the regional organisation of broadcast adult edu 
cation in Yorkslure and the West Midlands—The 
BBC, Savoy Hill, W C 2 

Erratum —Prof L D Mahajan has pointed out 
that in line 6 of his letter cntitlod “ Liquid Drops on 
the Same Liquid Surface’* (Nature, Nov 16, 1930, 
p 761), he gave the height of Den Kund incorrectly 
as 1000 ft instead of 10,000 ft 
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Large Fireballs Mr W F Denning writes that 
on the early evening of Doc 27 last at 5 46 PM 
a large detonating fireball was observed from several 
parts of England Mr G H Brown, of the meteoio- 
logical station at Horfield, Bristol, described the 
object ns very large and bearing a broad tram of 
sparks The fireball moved at a low altitude along 
the southern sky from east to west, it looked like a 
large firework and gave a vorv impressive spectacle 
It fell at an angle of about 3(r The object was also 
seen on the east coast at Eyo, and it traversed a course 
from under 0 Aquilae to beyond and under the three 
well known stars m that constellation Another 
record comes from near Fmistdre, in the north west 
of France, where the inhabitants were alarmed by 
the appearance of a great detonating meteorite 

The observations show that the fireball passed over 
the north of France and must have suffered disruption 
and collapse in the neighbourhood of Finistdre The 
real path will be investigated, and it seems that the 
radiant was either in Perseus, Auriga, or Orion, which 
have yielded largo fireballs in past years from the 
same positions 

The FnustfSr© fireball was followed by another at 
12 20 p M on the same date It illumined the heavens 
with a degree of intensity which startled some of the 
spectators One report states that the flight of the 
object was perj>endlcularly downwards in due west It 
ejected a stream of bright sparks as it descended, 
several people watched it, without, howevor, being able 
j^o record its exact place by the stars Its radiant point 
may have been m Auriga, but more observations are 
necessary It could scarcely have belonged to the 
system which supplied the brilliant apparition earlier 
m the night 

Absorption of Light in Space —A paper by Dr R J 
Trunipler in Publ Astr Soc Pacific for August 1930 
gives reasons for believing that there is a sheet of 
fight absorbing matter distributed over the galactic 
regions and extending to a distance of 100 parsecs or 
more on each side of the central galactic plane 
This result was first arrived at by a study of the open 
galactic clusters and then confirmed from other 
material The amount of absorption is given as 
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0 7 mag at a distance of 1000 parsecs for light of 
wave length 4300 It is concluded to be less for red 
than for blue light, amounting only to 0 38 mag at 
1000 parsecs for wave length 6500 It is noted in 
corroboration of this that the O stars, though pro¬ 
bably the hottest of all, appear yellower than the 
B stars owing to their greater distance 

From consideration of the possible mass of the 
interstellar matter, it is concluded to be not in separ 
ate atoms but in particles the moss of which is of the 
order of 2 x 10 19 gm (that is, some 3400 caloium 
atoms) There appear also to be free atoms of 
caloium and sodium to account for the fixed lines of 
these elements m the spectra of distant stars , but 
ihe selective absorption is not due to these The 
dark patches m the galaxy may be due to specially 
dense clouds of the general obscuring matter 

Since the spiral nebulee and the globular clusters 
are at a considerable distance from the galactic plane, 
1 heir light traverses a comparatively short distance 
of the sheet of absorbing matter Hence their loss 
of light is small, and the distances derived on the 
assumption of no absorption are not greatly in error 
The dark equatorial bands seen in many of the 
spiral nobulre afford an additional argument in favour 
of the presence of a similar layer in our own galaxy 

The Leonid Meteors —It has already been noted iff 
this column that a fairly rich shower of these meteors 
was seen in North America on the morning of Nov 17 
The Daily Science Bulletin of Deo 18, issued by 
Science Service, Washington, D C , states that a still 
richer display was seen on Nov 17 by G T Bieling, 
officer of the steamer Annetta, which was then near 
Porto Rico The display lasted from midnight 
(Eastern Standard Time) until dawn, being greatest 
at 3 h 40 ra am “ One was a brilliant fireball, that 
exploded m a flash so bright that an excellent photo¬ 
graph could have been taken by its light A luminous 
trail was visible for 26 rimutes ” 

These observations give some ground for hope that 
the rich portion of the Leonid stream has not finally 
deserted the neighbourhood of the earth, and that 
the next few Novembers may retrieve the general 
disappointment produced by the failure in 1899 
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The Axande Law of Legitimacy —Further impres¬ 
sions of the Azande are recorded by Major P M 
Larken in Sudan Notts and Records , vol 13 Zande 
law appears to be one of compensation, directed al 
most entirely to the satisfaction of the individual and, 
except indirectly, not safeguarding the rights of the 
community Death was the punishment for malicious 
magic ana for conceal mg oases of smallpox, but be 
yond this, there was no idea of a malefactor suffering 
for having infringed the law established for the pro 
tection of the tribe as a whole Though for some 
offences a plaintiff might press for the death penalty, 
the majority of acts were compoundable by the pay 
ment of damages A man who wished to marry a 
girl addressed himself to her father or guardian The 
bride price was twenty spears, which was paid to the 
father and not to any other member of the family 
Children born without payment of spears were illegiti 
mate and, as such, the property of the mother's family 
If they were girls, the mother’s next of kin was entitled 
to the bride price Any boys among illegitimate chil 
dren were entitled to their sisters’ bride price winch 
did not in that case go to the mother’s noxt of km A 
payment of only one or two spears was sufficient to 
legitimise the children, provided the balance was paid 
fairly quickly If the father refused to complete pay 
mont of the price, the chief would probably ordor the 
return of the woman with her children to her family, 
the father retaining one child in consideration of part 
payment of the bride price The father had a legal 
right to legitimise lus children by paying spears, and 
Ins wife s family had no right to refuse Chilriien of 
vomen captives of war, or given in payment of a debt 
or as presents by a former husband, were legit unate 
only if their father had paid the bride price for their 
mother 

Earliest Cultures of the South-Western United 
States —Dr E B Renaud of the IJmvorsity of 
Colorado, describes the results of a senes of expJora 
tions in caves and rock shelters of New Mexico and 
Oklahoma during the summer of 1920 in UAnthropo 
logic , T 40, No 3 The oldest remains from this part 
of the United States are those of ‘ I olsom man a 
series of very fine lance heads found during 1927 and 
1028 in the Folsom gravel pit in association with the 
bones of an extinct bison For those relics Pleistocene 
age has been claimed Of this early period, Dr 
Renaud ’h expedition of 1929 produced nothing but a 
fragment of an implement of the Folsom type Tho 
evidence {Hunts to a very primitive culture of a hunt 
mg people, probably with only temporary habitations 
Exploration of the caves of the fumaroles of the 
Cimarron valley established two horizons, separated 
by a considerable interval of time, of which the lower 
represented a long occupation by hunting nomads A 
considerable number of stone implements were found, 
which m their general appearance recall the Moustenan 
of Europe They were followed after an interval, repre 
sented in one cave by a layer of 20 cm thickness, by 
another people, who, though still hunters, seem to have 
mode a greater use of vegetable foods, as is indicated 
by the presence of ‘ metates * for grinding seeds 
Next in the sequence comes the culture of the caves 
of Oklahoma, of which a number were explored at 
Kenton The stone industry in quartzite exhibits a 
great variety in form and purpose Though lees 
coarse than that of the fumaroles, it is purely utih 
tartan and shows no effort to attain beauty of form 
These caves being dry, a number of objects of wood, 
sandals, basketry, and fibre work had survived Those 
people had taken to agriculture, although still hunters 
Their culture is comparable to that of the Basket- 
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makers Next m order came the volcanic caves of 
New Mexico, where was found a culture similar to that 
of the Oklahoma caves, with implements of stone, 
bone, and wood, the coarser character of the stone im¬ 
plements being due to use of inferior material The 
evidence for a rudimentary culture of maize was 
reinforced by male and female figures made from 
maize cobs, sometimes 4 accouptas ’ and, therefore, 
obviously magical 

Population Census —In view of the approaching 
census, it may be of interest to recall that Prof Ray 
mond Pearl and Mr Lowell Reed published in 1920 a 
forecast of tho population of the United States up to 
2100 based upon data obtained by fitting a logistic 
curve to tho census counts of the population from 1790 
to 1910 Prof Pearl and Mr Lowell now compare 
their forecast with the actual counts of the 1920 and 
1930 censuses (Science, Oct 17, 1930, p 399) The 
forecast figuras m millions were 107 4 for 1920 and 
122 4 for 1930, the at tual census figures being 105 7 
and 122 7 respectively The forecast thus missed the 
countod {>opulation by 10 parts in a thousand in excess 
for 1920 and by 2 5 parts in a thousand in defect for 
1930 

Chinese Ants - Prof W M Whoeler (Bull Pekin 
Nat Hint , vol 5, pp 53 81, 1930) states that the 
Chinese ant fauna is a mixturo of two components 
one of which isPaltrnrctu and the other Indo Malayan 
and representing a northward and eastward migration 
of species from In do China, biam, Burma, and India 
The ant faunas of lapan and Formosa exhibit a 
similar mixture of two (oinjMuients the Fahnarctic 
being great!} in excess of the lndo Malayan in Japan, 
and the Indo Malayan greatly m excess of the Pala? 
arctic in Formosa r J his island [xjssesses a consider¬ 
able number of endemic Rpecies of palaeotropical 
affinities, but endeimcity is mougre in the ant fauna 
of Japan , inch'**!, so many of the ants formerly 
supposed to be peculiar to Japan have been found in 
China that the species of the two countries may be 
said to constitute a single fauna -tho Si no Japanese 
Tho list of Chinese ants which follows includes 138 
species, 54 sub species, and 53 varieties, for each of 
which the author gives a reference to the original 
description, cites the type locality, and mentions the 
Chmeso localities from which material has been re¬ 
ceived The Palaearctic component comprises 29 
specios, II sub species, and 19 varieties- about 23 per 
cont of the entire fauna Tho remainder is the Indo- 
Malayan component 

Development of the Rabbit Embryo —In Contnbu 
tions to Emlrryology (vol 21, 1930), issued by the 
Carnegie Institution of Washington, Mr P W Gregory 
gives a vivid picture of tho earlier stages in the for 
mation of the embryo of the rabbit By applying an 
exact technique to a very large number of pregnant 
does, he has confirmed an observation made by 
Dr Martin Barry in 1839 that the egg is shed from 
the ovary and enters the oviduct 10 hours after coitus, 
and that the male element fortdises the egg 2 hours 
later In 10J hours after fertilisation the eg£ is 
undergoing its first cleavage , in 2 hours more it is 
forming its 4 colled stage, in another 0 hours it 
has passed into the 8 celled stage , the 10 celled stage 
is entered at tho end of the second day following 
coitus At the end of 70 hours, counting from the 
time of coitus (60 hours from fertilisation), the ovum 
passes from the oviduct into the uterus, being then 
m its 16 celled stage At the time of this passage the 
ovular mass has become differentiated into an inner 
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cell mass enclosed within a surrounding protective 
envelope of the trophoblast The author pays a 
tribute to the exactness of a similar investigation 
which the late Prof Assheton, of Guy’s Hospital, 
published m 1894 

Effects of an Epicaridan Parasite —B W Tucker 
( Quart Jour M%cr Set , vol 74, part 1, Sept 1930) 
points out that the effects of eptcandan laopods on 
their hosts have not hitherto been studied in detail 
He found in Naples m 1924 that 21 5 per cent of 
the specimens of the burrow mg decapod crustacean 
Vpogebta were parasitised by the epicandan Oyge 
branchtalie Fixation of the parasite to the host 
normally takes place when the latter is 17 mm in 
length The length of life of Upogebta appears to be 
about three years, and that of the parasite is normally 
coextensive with that of its host The effect of the 
parasite on the general vitality of the host is negligible 
— moulting and growth are not materially affected 
Parasitised male Upogebxa have chelae agreeing m size 
and appearance with those of the female, and they 
develop the appendages of the first abdominal 
segment which are normally present in the female 
only Parasitised females are unaltered externally 
Scattered oocytes occur among the male germ cells 
in the testes of many normal males, and are eventu 
ally shed into tho lumen of the testes, where they 
degenerate Whether they arise from modified 
spermatogonia or are distinct from the outset was not 
ascertained The tostis m parasitised males shows all 
stages from slight reduction to complete atrophy and 
tho tendency to develop oocytes is much accentuated , 
in a few cases a tract of testis appears to have been 
completely converted into ovary Tn the large 
majonty of parasitised females the gonad is entirely 
absent, in the remainder the ovary is in a state of 
dimunahed activity but not otherwise abnormal 
The modifications of sex characters in parasitically 
castrated Crustacea are exclusively m the direction 
of femimsation and cannot be interpreted as a return 
to primitive or juvenile features Geoffrey Smith’s 
theory—that tho parasite, by withdrawal of nutri¬ 
ment, reacts on the host m a manner similar to an 
adult ovary— is considered to be the only one which 
makes any approach to a real explanation 

A New Tetraploid Species-Hybrid —Three cultivated 
species of the Convolvulaceous genus Quamoclit have 
been studied by Sigeroku Nohara (Jour CoU Agrtc 
Imp Umv Tokyo t vol 11, No 1), who has also 
studied their hydride Q cocctnea and Q pennata 
differ markedly m cotyledon and leaf form as well as 
flower shape and colour The F, is in general inter 
mediate and sterile There are also two forma of Q 
pennata , one havmg rose red flowers and the other a 
oorolla which is white tinged with dilute greenish 
yellow Tho F x of the hybrid between these forms is 
also intermediate A third species, Q sloten , has 
been much more rooently introduced into Japan It 
appears to have been collected first m America in 
1849 by George Englemann, of St Louis Dr Kano 
has determined tho chromosome number of this species 
as 30 (haploid), and that of the other two species as 15 
Henoe Q eloten is tetraploid It has larger pollen 
grains than the other species and is probably a cell 
giant It resembles m many respects the (sterile) F x 
hybrid obtained by Nohara by crossing Q cocctnea 
with Q pennata , but is stouter and fertile Hence it 
is probably a hybnd species, havmg arisen either m 
Nature or under cultivation by chromosome doubling 
m the sterile F x hybrid Q eloten is now a fixed race, 
but it pave rise m oulturee to a reversionary type 
reismblmg the F x of Q cocctnea x Q pennata Hie 
chromaepmes of this plant were not counted, but it 
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was probably diploid Q eloten crossed with Q 
cocctnea also gives sterile hybrids which will no doubt 
be found to be tnploid 

Tho Scientific Pruning of Vines —“ The Fruiting " 
Habits and Pruning of the Campbell Early Grape 1 
is the title of Technical Bulletin No 106, published by 
the Agricultural Experiment Station of Michigan 
State College The writer is N L Partridge, who has 
treated his subject very thoroughly Studies on the 
relation to the yield of fruit of current season’s 
growth, diameter of shoot, position of the fruit on 
the canes, size of cane, intemodal length, and other 
factors have been made, and the results considered 
in relation to practioe The variety ‘ Campbell 
Early ’ yields most good produce from large diameter 
shoots, whilst its sister variety ‘Concord* produces,, 
its best bunches on shoots of moderate size It is 
best to leave about fifteen intemodes on shoots of 
* Campbell Early * Shortening beyond this length 
materially reduces the yield If the vine will not 
support four canes of this size, it is better to reduco 
their number rather than to shorten them This know 
ledge is very valuable, for it introduces the grower 
on one hana, and the scientific worker on the other, 
to a much neglected field of inquiry It would be 
very helpful if we had similar studies of our English 
horticultural plants, coupled with detailed bio¬ 
chemical investigations 

A Disease of the Douglas Fir,—The genus Phomopexe 
has provided many puzzles for mycologists in the 
past, and our lack of knowledge became acute when 
it became necessary to differentiate Phomopexe 
Pseudotsugas, a disease of the Douglas fir, from other, 
closely allied fungal parasites A detailed study off 
the genus by G G Hahn ( Trane Brit My col Soc , 
vol 15, parts 1 and 2, pp 32 93, 1930) has done much 
to elucidate the facts concerning such species as 
attack coni fem Eight of the latter have been 
described in great detail, and a dichotomous key has 
been devised to separate them Phomopexe occulta 
has been proven the same fungus as Dxaporthe 
conorum , thus adding weight to the prevailing idea 
that Phomopete represents an imperfect stage of 
Dxaporthe 

Salt-Plugs in Southern Persia —An important paper 
by J V Harrison on the salt-plugs of Laris tan has 
appeared (Quart Jour Oeol Soc , vol 86, pp 463 522 , 
1930) The extrusive salt has come to the surface at 
different periods from Ohgocene to Pliocene, has 
formed hula and salt gypsum ‘ glaciers \ and after 
erosion has in some cases left great comes in the-? 
limestone mountains of the region The salt always 
comes up from below, and in widely different localities 
of the Persian Gulf territory has brought up with it 
Middle Cambrian fossils, as well as boulders of rocks 
which have no parallel in the succession of exposed 
systems from Ordovician to Pliocene The salt 
lugs he in the autochthonous area m front of the 
outh Persian nappes, and it is suggested that they 
originated where compression acted upon mobile salt 
and gypsum beds of Cambrian or even greater age 
Compression may arise from tangential pressure or 
from the weight of the overlying strata, but once the 
salt has accumulated at an underground nucleus, it is 
still not clear what was the source of the energy that 
drove the salt to the surface The hypothesis of salt 
movement through solution and recrystallisation is 
no longer accepted The salt has responded to 
external forces as a plastic material, and the resulting 
tectonics are transitional between the disharmomc 
folding of lees mobile incompetent strata and the 
intrusions of more mobile igneous magmas 
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Partial* Absorption of X-Ray» —The issue of the 
Zeitsckrift /flr Phyttk for Nov 27 contains a paper by 
Dr B B. Ray, in which he describe* with some detail 
his experiments on the partial absorption of X rays 
This effect, to which several references have been 
made in Nature recently, appears to consist in the 
transfer of energy from an X-ray quantum to an 
electron in a light atom without important deviation 
of the quantum The spectra have been recorded 
photographically with a Siegbahn vacuum rnstru 
ment r and the paper is illustrated by reproductions 
of three plates, whioh show unambiguously the lines 
in question Dr Ray mentions that these are not 
coincident with lines which might have been produced 
by impurities, and that they are also distinguished by 
being somewhat diffuse The width of the lines is 
stated to correspond, in order of magnitude, to the 
►ionisation potential of the absorbing atoms, ami the 
conclusion is reached that the electron responsible for 
the change m energy of the radiant quantum may be 
transferred to an optical energy level of the atoms, 
or expelled with zero velocity Dr Ray adds some 
remarks on the apparent magnitude of the absorption 
<oofficient of X-rays when various dispositions of 
apparatus are made, and upon the J phenomenon 

Black-Body Radiators —A C Egerton and M 
Milford describe two forms of black body radiator in 
thoir paper on optical pyrometrv in the December 
number of the Proceedings of the Royal Society which, 
although not completely novel in principle, afford 
simple and relatively inexpensive sources of full 
radiation The first consists of a wedge of thin 
platinum foil which is heated electrically, either m 
a vacuum or in hydrogen or argon With an angle 

10°, such a system is known to be within less than 
&no per cent of ‘ black ’ The other consists of a tube 
of platinum (1 4 mm external diameter, 10 cm long 
ana 0 15 mm thick) with a 0 3 mm hole in the middle 
of the wall, through which the internal black body 
radiation can be investigated Both forma were used 
with various minor modifications, temperatures being 
preforably determined by the melting of wires hung 
down the middle of the tube A monochromatic 
filter, for which a * didymium glass 1 is employed, is 
also described, transmitting a band of light between 
5740 A and 6600 A 

A Differential Ebulhoscope —Under the title “ Con 
struction of a Differential Ebulhoscope for deter 
mining the Purity of Individual Liquids and of 
Azeotropic and Eutectic Mixtures ”, Prof W Swioto 
alawski, of the Warsaw Polytechnic, describes {Roczntkt 
Chemp , 10, p 570 , 1930) a new type of ebulhoscope 
"It consists essentially of two similar sections so that 
the vapour formed when the liquid m the lower part 
is heated then passes through the upper section, the 
objeot being to observe both the boiling point, tH t 
and the condensation temperature, tB Prof Swieto 
slawaki also describes a micro-ebulliosoope for the study 
of relatively small quantities of liquids The special 
advantage of this ebulhoscope is that it enables a 
careful study of the boiling temperatures of pure 
solvents ana of 1 constant boiling ’ mixtures to be 
made Furthermore, it is shown that the boiling 
point, tH , and the condensation temperature, tB t are 
identical when no impurity is present With his 
collaborators the author has examined a number of 
pure liquids and azeotropic and eutectic mixtures, 
temperatures being measured by a small Beckmann 
* thermometer and also electrically For methyl alcohol 
(Poulenc) tH - tB = At « 0 043® C , methyl alcohol 
(Riedel de Ha£n) showed At = 0 023°, whilst a Ger¬ 
man preparation had At =0 000° When, however, 
the last sample was allowed to stand for several 
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months in the apparatus, it showed a difference of 
0 052° 0 Toluene-free benzene (Merck) also had 
At =0 000°, toluene (Merck’s “onemioaHy pure” 
for molecular weight determinations) gave At m 0 040% 
whilst purified and dried carbon disulphide gave at 
first At =0 008°, and after a further purification. At » 
0 000 ° 

Crystalline Modification# of Electrolytic Chromium — 
Bradley and Ollard (Nature, 117, p 122 , Jan 
23, 1926) stated that chromium prepared by a 
special method is a mixture of two allotropeg, a body- 
centred cubic form and a hexagonal close packed form 
Later workers, however, reported that the electrolytic 
deposit consists only of the body centred cubic 
structure In the Journal of the Society of Chemical 
Industry , Japan , November 1930, vol 33, No 11, 
however, Sasaki and Sekito state that they have 
confirmed the existence of both the forms described, 
which are produced by the method of Ollard, and 
they have also found another modification of the 
same type as a manganese, with 58 atoms in a unit 
cube X ray methods were used and details of the 
lattico structures are given 

Organic Compounds of Gold —Diethylgohi bromide, 
Au(C s H 8 ),Br, first described by Pope and Gibson m 
1907, is shown by Gibson and Simonson, in theNovem 
bor number of the Journal of the Chefntcal Society , to 
have a doubled formula in benzene solution In the 
associated form the gold atom has a completed octet 
of electrons Experiments are described which show 
that gold in these compounds has a co ordination 
number of four, and a slow hydrolysis of the com- 
pound in water is assumed to be due to the formation 
of an aquo salt, [Et a Au(H,0) a ]Br, giving the reaction 
for the bromine ion Ammo diethyl gold bromide, 
(C,H ft ) t AuBr,NH., anc * pyndino diethyl gold bromide, 
(CjHj)AuBr,G 6 H«N, the first compound being pre¬ 
viously described by Pope and Gibson, were prepared 
They are colourless, highly crystalline compounds 
with similar properties, sensitive to light, soluble in 
organic solvents, and almost insoluble ui water Other 
interesting compounds, such as diethyl gold acetyl 
acetone, are described m the paper 

Stereochemical Influence on Substitution —-Mills 
and Nixon in the November number of the Journal 
of the Chemical Society describe some experiments 
with substitution derivatives of i hydroxy hydrindene 
wluch have a bearing on the configuration of the 
carbon valencies in the benzene ring If, in a doubly 
bound carbon atom, the angle a between the two 
single bonds is the same as that between the valencies 
of the carbon atom in methane, 109 5° according to 
the tetrahedral theory, then the angle p which the 
single bonds make with the plane of the double bonds 
would be 125 25° On the assumption that the 
external angles are increased approximately propor¬ 
tionally when the internal angle of each CH residue 
is reduced to 120° in the formation of a Kekul6 benzene 
nucleus, the angle a which each of the external 
valencies makes with the intranuclear single bond on 
one side of it is less than that, winch it makes with 
the plane of the double bond on the other side In 
compounds in which the benzene nng is fused with 
appropriate five memberod rings, the stable compound 
will be that m which the linking common to the two 
rings consists of a single bond, since this will be under 
the less intramolecular strain caused by the approxi¬ 
mation of the intervaloncy angles to 108® The 
effects of fusion of a benzene ring with six membered 
rings are also considered The experiments described 
m the paper are held to oonfirm the results anticipated 
from theory 
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Early Human Types and Culture Sequences in South Australia. 


1 PRELIMINARY observations on two adjaoent 
L ®te8 in the Lower Murray Valley which have an 
important bearing on the antiquity of man in South 
Australia are described in vol 4, pt 2, of the Records 
of the South Australian Museum , by Mr Herbert M 
Hale, curator, and Mr Norman R Tindale, athno 
logiat of the Museum The sites are in the neighbour 
hood of Old Devon Downs, seven kilometres below 
Nildottie township One was an island, Tartanga, 
between the nver and a lagoon , the other a cliff 
shelter opposite Old Devon Downs station and a kilo¬ 
metre ana a half west of Tartanga, the existence of 
which had already been reported by 8heard in 1927 
In the same year a human skeleton was found by 
Mr A R Roy emboddod in sand rock in this part of 
the Murray Valley and it was decided to undertake 
the examination of the sites Operations began in 
April and were continued in November and December 
1929 

At Tartanga, beneath four layers of * recent * 
deposits, five consolidated strata were examined, of 
which the lowest and earliest, A , represented the 
lagoon shore, while B to E above represent successive 
surfaces of an old island now nearly eroded on the 
western side of the lagoon All show signs of human 
occupation except F and G t which are practically 
sterile Borings below A, which was not very 
deeply excavated, suggest that there are at least 
two further strata below with signs of human occu 
pation 

Of the five consolidated strata A, the lowest, 
though not extensively examined, yielded burnt 
stone, suggesting hearths, stone clappings, and shells 
of mussel (Unto) In the strata B to E, among the 
food debris were quantities of mussel shell (Umo 
proto mttalus n sp , which differs in having a uniformly 
thicker shell from the Umo mttatus now common in 
the adjacent lagoon), laws and vertebrae of fish, 
fresh water tortoise, birds (unidentified), and bones of 
mammals (opossum, wallaby, kangaroo) Flakes, 
chippmgs, and implements of stone and bone oocurred 
throughout the layers Skeletal remains representing 
three individuals, including the skeleton found by 
Mr Roy, were recovered An examination of the 
dentition, possible in two cases, showed that it was 
superior to that of the present Australian aborigines 
and belonged to children of from ten to twelve years 
of age The remains were mineralised and firmly 
embedded in the matrix Above the stenie strata F 
and G t H showed hammer stones and high backed 
knives similar to implements known to aborigines 


now living near Lake Eyre, while I showed traces of 
recent occupation 

In the cliff-shelter the deposits were excavated to 
a depth of four metres, and in twelve successive layers 
showed four cultural stages Skeletal remains of 
several individuals were found—all children In one 
case, found m the third layer from the top, the teeth 
showed strongly marked simian characteristics 

The cliff shelter cultures follow the Tartanga cul 
ture after a considerable but undetermined interval 
The first two culture phases have been named * Pre 
Pirn an 1 and 1 Pirn an \ the latter being characterised 
by a leaf-point artefact with retouched edges and 
prepared butt which has been christened ‘ pirn \ a 
well-known type on old camp sites in many parte of 
South Australia but not observed among living tnbes 
This culture was followed suddenly by a people who 
apparently at first fed largely on the small mammals 
of the plains, but nevertheless possessed double 
pointed fusiform fishing bones, ‘ muduk \ whence 
the culture is to be called ‘ Mudukian * This culturo 
was rich in Btono and bone industries It was followed 
by the 1 Murundian \ so called from a local sub tnbe, 
and divided into an early and late phase, of which the 
latter may represent the culture of the district when 
first visited by the white man Local native legends 
indicate that within tnbal memory there has been a 
southward movement of people from up the nver 
It would seem that if this movement is linked with 
Murundian levels, the latest cultural phase has not 
extended to the coastal parts of eastern Victoria, 
where the people of a somewhat earlier phase, possibly 
Mudukian, existed until the present time Content 
porary with Mudukian and Murundian, early and latej 
aia rock markings which show three distinct types 
The occupation of the shelter was sufficiently long to 
admit of a number of faunal changes, possibly due to 
climatic vanation 

The interest of the investigation of these two sites 
lies only partly in the fact that they are the first old 
camp sites in Australia on which a cultural sequence 
has been worked out in association with human re 
mains after an excavation which has been conducted 
in strict accordance with archaeological methods, 
Tartanga has an additional importance in the fact 
that it has been suggested, after an initial comparison, 
that the Tartanga human remains when examined in 
further detail may be found to represent a typo 
intermediate between the modern Australian abor¬ 
iginal and the Talgai skull, which is claimed to be of 
Pleistocene age 


Noise and its 

riiHE Noise Abatement Commission, Department 
* of Health, City of New York, has now published 
the report of the committee appointed by Dr Wynne 
on the noise in New Yoik City and on the best way 
of diminishing it It givos the results arrived at 
by experts in neurology, otology, law administration, 
acoustics, engineering, and the motor car industries 
They have definitely established laws which have 
hitherto only been vaguely suspected The com 
mittee has effected Borne progress in the direction of 
noise abatement 

The shipping companies have co operated with 
the committee in diminishing the noises of steam 
whistles and sirens The drivers of mail motor 
vehicles have instructions that their horns are only 
to be used for the purpose of preventing accidents 
iNoiaei^m turnstiles have been invented and are being 
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used at several railway stations The Health Com¬ 
missioner and the police have special powers to 
control the indiscriminate use of loud-speakers 
In addition to getting the law amended, engineers 
have been encouraged to invent less noisy machinery 
and motor cars The Press also is educating the 
ublic to realise the costliness and danger to health 
ue to much needless noise It is pointed out that 
the noise in cities like London, Pans, and Berlin is 
not nearly so nerve racking as the noise m New 
York The erection of buildings goes on much more 
leisurely, and m European cities there is little com¬ 
plaint from neighbours about harsh and blatant loud¬ 
speakers and there is little outpouring of radio 
programmes into the streets day and night It is 
said that taxi drivers m New York are becoming 
hard of hearing, and that boiler workers and other 
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mechanics exposed to a oonstaat riveting noise are 
also becoming very deaf 

The absolute amounts of energy in the sounds of 
ordinary experience are exceedingly small in com¬ 
parison with those of other forma of energy For 
example, the power equivalent of more than one 
million vtnoes is necessary to light an ordinary electric 
lamp The average speech power of the loudest 
single voioe is about 1000 microwatts, and this falls 
to 0 1 microwatt for the quietest speech and to about 
0 001 microwatt for the softest whisper However, 
in most energy measurements of applied acoustics the 
interest lies not so much in the intensity of the sounds 
as m their loudness, that is, m the mtensity effect 
produced upon the ear by them, and further, it is 
well known that the increase m power necessary to 
produce a perceptible increase m loudness depends 
upon the initial intensity of the sound 

From these considerations it is clear that in 
problems concerned mainly with power differences, 
whether acoustic or electric, a special unit is con¬ 
venient, and that now being adopted in telephony 
is the bel, so named as a tribute to the inventor 
of the telephone Two amounts of electric or 
acoustic power P and P 0 are said to differ m power 
level by n bels if n =log 10 (P/P 0 ) The most con 
vement unit for most practical work is one tenth of 
the bel, the decibel (db ) known also as the trans 
mission unit (T U ) Further subdivision of the bol 
is unnecessary, since a change of the power level 
of a sound by one decibel is about the smallest 
which can be detected by ear It is unfortunate 


that another term, the sensation unit, is used in this 
connexion for the decibel by otologists, psychologists, 
and physiologists Since, for pure tones, equal steps 
on the logarithmic scale sound approximately like 
equal loudness stops, and since a power change of 
one decibel is approximately the smallest such step 
detectable by ear, the sensation level of any sound 
reach mg the ear is conveniently represented by the 
number of decibels it is above the threshold level 
for audition In this connexion the term sensation 
unit is often used instead of decibel 

An idea of the size of the decibel can be obtained 
from some actual examples If, in the discussion of 
speech power, the average speech power be taken as 
the zero level for comparison, then the level of very 
loud speech would be + 20 db , of weak speech - 20 db , 
and of a soft whisper -40 db In measurements 
made on many sjieakers it has been found that the 
range of average powers used in conversation by the 
majority is about 21 db Measuring from the limit 
of audibility, speech would be received at a level of 
100 db if the lips of an average speaker were within 
half an inch of the ear of a person having normal 
hearing Moasurmg from the same level, the roar 
of street traffic in a city would be received at a 
level varying from 50 db to 80 db , and the noise 
of an underground tube tram passing a station at 
about 90 db Two special gramophone records have 
been prepared in the Bell Tele phono Laboratories, 
New York, in whu h the same complex sounds 
can be heard at different levels (see Nature, 125, 
394, 1930) 


The Antiscurvy Vitamin in Apples 


A BRIEF reference has already been made in these 
columns to a preliminary report by Zilva and his 
associates of their work on the antiscorbutic potency 
of apples (Nature, vol 126, p 248, 1930) 1 he full 

experimental details of this research have now beon 
published * 

In spite of much work on the properties of vitamin 
C, success has not yet attended attempts at its isola 
tion it is known, however, to be very susceptible to 
oxidation but to be stable to heat in the complete 
absence of oxygen Its behaviour dej>ends in part also 
on the presence of other substances in its natural 
sources , thus in lemon juice a reducing factor helps to 
maintain its activity, and destruction of this factor 
always leads to loss of potency Deterioration of 
heated lemon juice is rapid on storage, and autoclav¬ 
ing the juice results in the appearance of a destructive 
factor (Zilva, Btochem Jour , vol 23, p 1199 , 1929) 
It is not destroyed by fermentation and is most stable 
at the natural acidity of the juice , but is unstable 
under conditions detrimental to the growth of moulds 
and baotena (J Williams and J W Corran, %btd , 
vol 24, p 37 , 1930) It is precipitated by basic but 
not by neutral lead acetate , its activity is not de 
pendent upon the presence of amide nitrogen, but iron, 
phosphorus, and sulphur are present in the most con¬ 
centrated preparations so far obtained, though whether 
these elements are related to the potency is not known 
It has been suggested that it is a weak acid (R B 
MoKinms and C G King, Jour Biol Chem , vol 87, 
p 615, 1930) 

Since chemical purification leads to increasing in 
stability, indirect methods of approach, suoh as the 
establishment of a relationship between the anti 
scorbutic potency and the physiological condition of a 
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plant, would at any rate increase our knowledge of the 
vitamin’s properties and might even lead to its isola 
tion Zilva and his associates, therefore, have begun 
an investigation mto the antiscorbutic activity of 
differont varieties of apploH, grown under different con 
ditions and storod for varying lengths of time Their 
results, although of a piehrmnary nature, have led to 
some interesting conclusions The woik is laborious, 
since all tests have to he carried out on guinea pigs , 
tho animals aie given a diet of bran, barley meal, 
middlings, hsh meal, and crushed oats together with 
autoclaved milk, on which, if no source of vitamin C 
is provided, they die from scurvy in 4 5 weeks 

Different varieties of apple were found to differ con¬ 
siderably in their antiscorbutic potency Bramley’g 
Seedling was the best, a daily dose of 3 gm preventing 
the onset of scurvy and usually permitting of a fair 
amount of growth , King Edward had the lowest 
potency, a daily dose of 20 gm failing to prevent the 
onset of scurvy, although it prolonged life The pro 
toctive doses of other varieties were Dabinett, 10 
gin , Woodbine, 20 gm , Cox’s Orange Pippin, slightly 
more than 20 gm , whilst for Worcester Fearmain, 20 
gin faded to give complete protection No relation 
ship was detected between antiscorbutic potency and 
the age of the tree, the soil or the season, or tho date of 
picking the fruit 

Slight loss of potency occurred on storage at 1° C in 
air, and a slightly greater loss was observed at 10° C in 
an atmosphero containing 10 per cent carbon dioxide, 
11 per cent oxygen, and 79 per cent nitrogen Brom¬ 
ley's seedling survived storage, especially gas storage, 
better than Cox’s Orange Pippin A number of im¬ 
ported varieties were also tested, and it was found that 
Canadian were more active than Australian or New 
Zealand probably due to the fact that tho time be¬ 
tween picking and test was greater m the case of the 
latter 
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The effect of heating fresh and stored apples m their 
skins at 115° C m air for 50 ram was studied no 
significant loss in potency was observed Some chem 
ical analyses were also earned out In general, the 
chemical comj>osition of the different vaneties was 
very similar but in some preliminary experiments it 
was noticed that the nitrogen content of King Edward 
was about twice as great as that of Bramley s Seedling 


In conclusion, the authors point out that the high 
antiscorbutic value of Bremiey’s Seedling, fresh or 
stored, cooked or uncooked, Is of interest to the 
dietioian, but that the lower potency of other vaneties 
scarcely lessens their nutritive value, since they ait 
consumed under conditions in which the vitamin C 
requirements are usually fully covered by the general 
diet 


Industrial Health 

rPHR tenth Annual Report of the Industrial Health 
■*- Research Board contains an account of the work 
done during the year 1929 The report is divided 
into two sections the first dealing with problems of 
general industrial imjiortance and the second with 
more specific problems submitted by Government 
departments and industrial associations 

In the first section an account is given of researches 
into {«) Heating and ventilation and in this con 
nexion it is stated that rooms heated by under floor 
and ceiling panel systems feel warmer anti more com 
fortable than rooms hoated by stoves or hot water 
radiators and it is claimed that these systems have 
cert am advantages m factories and for open and 
semi open air schools 

(5) Vision and lighting further expenments are 
reported on the use of special spectacles in very fine 
processes, and a very interesting research shows that 
even coarse work can be substantially improved 
by mcieasmg the illumination Arrangements are 
also being made to study tho effect of natural ultra 
violet radiation on factory workers 

(c) Nome and vibration studies have so far revealed 
little in the way of positive results 

(d) Accidents causation researches have been still 
further extended and the results of tests on 1800 
subjects are recorded Tho original conclusions, 
published previously have been in the main sub 
stantiated namely that there are certain workers 
who are prone to accidents and that thoso may be 
detected by tests It would be mterestmg to know 
if the people who have street accidents are of this 
type 

(e) The problem of sickness absenteeism is rocoiving 
attention from several angles On one hand, there is 
a general study in progress of the actual sickness 


Research Board 

occurring m different firms, and the medical diagnoses 
while on the other, absenteeism among special groups 
for example, coal miners, printers, card room oper 
atives A difficulty m this field is that relatively 
few firms have as yet realised the importance of 
accurate detailed sickness records Closely linked up 
with this problem is that of psycho neurotic illness, 
and a special investigation of psycho neurotio syxnp 
toms among industrial, clerical, and professional 
occupations is m progress 

(/) Other studies relate to the physiology and 
psychology of work, and to the occupational fitness 
of mental defectives 

The second section describee work done on problems 
submitted by Government departments and industrial 
associations The sickness investigations among 
printers ami others have already been mentioned 
In addition there is an account of the effects of baths 
at the pit head and various investigations on the 
fundamental principles underlying vocational tests 
It is hoped to discover what quahties a candidate 
possesses rendering him more suitable for one occupa 
tion than another 

Some researches, owing to the nature of industrial 
conditions, cannot be conveniently followed in t 
factory and in these circumstances arrangements an 
made with various universities to obtain speoia 
lal>oratory conditions The problems of this kmc 
reported refer to the extent to which acquired skill 
is transferred from one process to another, the relative 
effects of concentrated and distributed practice, the 
characteristics of learning curv es the effects of variety 
and uniformity in work, and the mfluenoe of m 
centives 

The Board concludes with an appeal for a wider 
interest in its work and in its practical applications 


Development of 

f PHAl a river may be diverted by the capture of 
-*■ its headstreams by a neighbouring river has been 
regarded as well established since the famous paper of 
Beete Jukes (1862) on tho nvor system of southern 
Ireland This process has been applied to explain 
the developments of nvor systems m all parts of the 
world , but it is now declared to be impossible on 
any material scale, by Dr E O Marks, of the Geo 
logical Survey of Queensland (Proc R Soc Queens 
land, 1930) 

Dr Marks rests his case on a detailed study of 
the rivers of Queensland The watershed between 
those that flow inland and those that go eastward to 
the coast is inappropriately called the Great Divid 
mg Range, which Dr Marks justly rejects He 
points out that the Queensland Divide has been m 
places lowered 1000 ft by denudation, and yet the 
lateral displacement is so trivial that it amounts 
only to mmor nibbling In two coses (the Fitzroy 
and the Burdekm) the change is more important, as 
those nvers once flowed west whereas they now dis 
charge east, but this change he attributes to their 
having overflowed the divide and thus cut it down 
He calls this river-dumping, not river capture, and 
*ays l^is not due tq encroachment upstream 

No. 3193, Vo*. |27] 


River Systems 

From tho evidence of eastern Queensland Dr 
Marks argues that tho ordinary physiographic view n 
incorrect, since he holds that denudation by rivers 
and waterfalls is only vertical and makes no seriouf 
encroachment upon the head of the river River 
capture he declares improbable, and the development 
of reversed obsequent rivers impossible, and he olaim& 
that as watersheds ewe fixed, ‘ all that part of physio 
graphical theory which depends on their migration 
must be discarded 

The paper directs attention to the usual nature of 
the main Queensland divide , its special character 
appears due to tho subsidence of the coastal ronon, 
as illustrated by the formation of the Barrier Reef 
and that it is recent is obvious from the nature of 
the Barron I alls Australia has provided striking 
cases of watershed migration The intricate dove 
tailing of the northern and southern river basins in 
the Victorian Highlands—where the mam watershed 
has also been called the Main Dividing Range—is due 
to great changes in the position of a divide by nvent 
pushing their heads backward The absence of proved 
displacements of the Queensland Divide does not dis 
prove changes in areas that are geographically much 
older 
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Unfrerrity and Educational Intelligence. 

Birmingham —The degree of D.So has been 
awarded to Martin Christopher Johnson for published 
papers on the adsorption of hydrogen and other 
molecular problems %n vacuo , and Wilfred John 
Hiokinbottom for numerous published papers in 
organic and physical chemistry and biochemistry, on 
carbohydrates, rearrangement of alkylamlmes, acetone, 
butyl fermentation, and distillation of dilute solutions 

Cambridge —The Director of the Solar Physics 
Observatory has, with the consent of the Vice- 
Chancellor, appointed Dr R O Redman, of St John’s 
College, to be assistant director of the Solar Physics 
Observatory for five years from Apnl 1 next 

Dr C P Snow has been elected to a fellowship at 
iPhnst’s College 

The Council of the Senate has issued a report on 
the regulations for the Botanic Garden It is recom¬ 
mended that the Botanic Garden Syndicate shall 
consist of (a) the Vice-Chancellor, Master of Trinity 
College, the Provost of King’s College, the Master of 
St John’s College, the Regius professor of physic, the 
professor of botany , (b) the present elective members , 
(c) four persons appointed by the Faculty Board of 
Biology A 9t , (a) two persons appointed by Grace 
on the nomination of the Council of the Senate It is 
recommended that the present Director shall be 
responsible for the management of the Garden under 
the Faculty Board of Biology “ A ” He shall give 
assistance to the professor of botany by teaching 
systematic botany in the Garden and in other ways 
When the directorship falls vacant, the professor of 
botany shall either himself be director, or appoint as 

rector, with the concurrence of the Faculty Board 
pr>f Biology ** A ”, a University teaching officer in the 
Department of Botany, the appointment to be made 
for a limited period, not exceeding five years A 
director shall be eligible for reappointment 

A course of six lectures, dealing with “ Some 
Philosophical Aspects of Modem Industrial Society ”, 
is to be given by Prof P Sargant Florence at the 
British Institute of Philosophical Studies, University 
Hall, 14 Gordon Square, W C 1, on Tuesdays at 
5 45 p m , beginning on Jan 20 The lectures, which 
are free to members of the Institute, are open to the 
general publio at a nominal fee A syllabus of the 
course, and other particulars, can be obtained from 
the Director of Studies, British Institute of Philo 
sophioal Studies, University Hall, 14 Gordon Square, 

r The International Federation of University Women 
has issued a report of its council meeting held at 
Prague last July The Federation now comprises 
thirty four national associations of members of the 
universities of nearly all the countries of Europe, of 
the United States of America (more than 500 branches), 
Canada, Australia, New Zealand, India, 8 outh Africa, 
and Mexioo The Prague meeting was signalised by 
the gift of £1000 bv President Masaryk to the Federa 
toon s Travel and Research Fellowship fund, complet¬ 
ing the endowment of the first of these fellowships 
The Federation has issued a complete list of inter¬ 
national fellowships available to graduate students, 
both men and women, wishing to work in foreign 
countries It endeavours to promote exchanges of 
teachers, junior medical offloerg, museum curators, 
^librarians, archivists, and lecturers It also organises 
group travel tours arranged with reference to special 
professional or cultural interests For the coming 
season, tours are being organised in England, Germany, 
Italy, and Norway, The headquarters are at Crosby 
Hall, Gheyne Walk, London, S W 3 
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On Saturday, Jan 3, the first national conference 
for advancing the cause of adult education by wireless 
was opened at the London School of Economics. Hie 
conference was oomposed of representatives of the 
Central Council for Broadcast Adult Education and 
the British Institute of Adult Education Dr Temple, 
Arohbishop of York, in a letter regretting his absence, 
pointed out the great importance of group discussions 
Such groups are undoubtedly a great asset, since they 
prevent, as Dr Temple remarked, the mere reception 
and indiscriminate assimilation of the material broad¬ 
cast It is conceivable that any type of broadcast 
talk would probably defeat its own object if received 
without question by the listener With child educa¬ 
tion, such a possibility is eliminated by the teacher, 
who may clarify, stress, or amplify points at his or 
her own discretion In the case of adult education, 
this is naturally very difficult, and therefore the 
formation of study groups, which promote discussions, 
is to be encouraged The growing influence of broad¬ 
casting on education, especially m the case of adults* 
is made evident by the formation of four hundred 
study groups up to the end of last year This should 
encourage the BBC to continue its efforts m wireless 
education 


Birthdays and Research Centres 

Jan 13 , 1869 —Sir Richard Paget, Bart 

I am at present studying the mouth gesture of the 
root words of modem English, a large proportion of 
which are found to be pantomimic Thus, nearly all 
words beginning with STR have meanings connected 
with the tongue gesture which produces the STR- 
sound, namely, a stroking, streakuig, or stretching 
from behind the teeth to near the back of the palate 
Linguists might usefully compare the root words for 
gesturable ideas in the various language groups of the 
world from the point of view of mouth gesture 

On the experimental side there is a great opening for 
work with plasticine and rubber models to elucidate 
the methods of producing different qualities of tone in 
voice production The musical experiment suggested 
on pp 184 188 of u Human Speech ” still awaits a 
practical trial by three expert players of the Swannee 
whistle 

Jan 18 , 1868 —Sir Leonard Rogers, C I E , F R S 
A forecast of the probable incidence of oholera, 
smallpox, and plague m India during 1930, based on 
the previous years meteorology on the lines I had 
worked out, has proved remarkably correct A 
similar forecast for 1931 will shortly appear 

A severe epidemio of leprosy in Nauru Island has 
been reduced by 40 per cent in three years by my 
plan of cleanng up the cases by injections of hydno- 
carpates m the early stage, discovered by repeated 
examination of contacts, so the means of stamping 
out leprosy are now available 

The discovery I made m 1916-18 that the acid-fast 
bacilli of leprosy can be destroyed in the human 
tissues by hydnocarpatee and morrhuatee makes 
further work on these lines the most hopeful method 
of treating tuberculous disease New preparations of 
hydnocarpus and cod hver oils are now being tested 
experimentally and clinically against tubercle 

Jan aa, 1881 —Prof J W HesdopHarrison, F R S , 
professor of botany and reader m genetics at 
Armstrong College, University of Durham 
My researches on the botanical side are mainly 
directed toward the elucidation of evolutionary prob¬ 
lems m the genera Rom and Saltx In the section 
Canin® of the genus Rom t reproduction, whilst 
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facultatively sexual, is mainly secured by apogamy 
or sporopbytio budding Recently, however, oases 
have been detected in almost sterile crosses between 
R spvnoautima and the Canmee in which a true 
parthenogenesis occurs Offspring so produced is 
fully fertile and presents novel cytological features 
Strongly resembling R rptrumsstma and fitted for 
habitats of that species, such plants become a by no 
means negligible element of certain R epmosieeuna 
populations, which thus approach the condition of 
hybrid ‘ swarms * The problems presented by these 
populations are being attacked genetically, cytologic - 
ally, and m the field 

On the zoological side, I have found that the larvaa 
of the moth Setema bUunana respond readily to their 
environment m respect to pigmentation The inherit¬ 
ance (or otherwise) of such colour effects is being 
studied in crosses between alderwood and hawthorn 
hedge strains, as well as in others involving larvea 
experimentally treated Simultaneously, work pro¬ 
ceeds on the inheritance of bivoltinism induced in 
umvoltme northern races of the same insect 


Societies and Academies 

London 

Geological Society, Dec 3 —H Dewey The Palaeo¬ 
lithic deposits of the lower Thames valley Recent 
work near Swanscombe (Kent) has revealed some 
facta of interest with regard to the relationship of the 
Thames deposits to Palaeolithic man The deposits 
of the 100 foot terrace in the old pit at Milton Street 
are still being extensively worked They are upwards 
of 30 foet thick, and are divisible into three beds of 
sandy gravel, lower, middle, and upper, separated one 
from the other by beds of marly loam , and they rest 
upon a clean cut surface, or * shelf \ of chalk and 
Tnanet sand at a level of 88 feet above O D Correla¬ 
tion between the deposits at Milton Street with those 
at Ingress Vale is established —P Tcsch The Riss 
glaciation m the south eastern parts of England The 
plains of western Germany and northern Holland and 
the North Sea basin were covered by the ice sheet of 
the Rise glaciation Short accounts of the fauna and 
flora of these beds are given m the paper A close con¬ 
formity is shown to exist between the Dutch deposits 
and those of Norfolk The author does not agree with 
the late F W Harmer that the two ice-sheets of East 
Anglia mark two different glacial periods, but only 
re advances during one, the Riasian, glacial period 

Royal Meteorological Society, Dec 17—J Glaispoole 
Heavy falls of ram in short periods (two hours or lees) 
The paper gives details of intense foils m 10, 15, 30, 
and 60 minutes as recorded m 7 years at 14 stations 
distributed over the British Isles This is a more 
detailed examination than has been earned out 
previously , thus, at Camden Square (London) 0 16 
inch or more has fallen in 10 minutes on 22 occasions 
m 7 years, and on the average of the 14 stations 0 80 
inch or more has occurred in an hour once in 7 years 
Details are given of heaviest, second heaviest, and 
third heaviest rains ipspecified times at each station 
—M T Spence The factors affecting visibility at 
Valentia Observatory This paper analyses by means 
of frequency tables the relationship at valentia 
between visibility and (a) cumulus cloud, (6) wind 
foroe, (c) humidity Visibility is better when there is 
cumulus oloud in the sky than when there is not; it 
deteriorates with increasing wind force, and improves 
with decreasing relative humidity down to com¬ 
paratively low values of humidity The relationship 
between visibility and cumulus oloud in regarded as 
showjpg that visibility at Valentia is generally better 
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in air of polar origin than in air of equatorial origin 
The deterioration of visibility with increasing wind 
force is not due to the stronger winds being land winds 
or to their being more humid than the lighter winds 
it is concluded, therefore, that sea spray, the amount 
of which vanes with wind force, gives rise to the 
greater obscurity with strong winds Improving 
visibility with drier air at comparatively low values 
of relative humidity may be associated with slow 
evaporation from the hygrosoopic nuclei 

Dublin 

Royal Dublin Society, Nov 26—J Joly The 
application of gamma radiation to deep-seated 
tumours (2) An apparatus was exhibited (made in 
accordance with a design recently published m the 
{Society's Scientific Proceeding e) whereby two tubulas 
applicators, each yielding a beam of unscreened 
gamma rays from a suitable radium or radon source, 
are earned round a template in such a way that the 
beams intersect at any given distance, and the point 
of intersection traces out a path determined by the 
shape of the template The apparatus may be 
strapped m position on the patient's body and fitted 
with suitable templates so that all parte of a deep 
seated tumour may be subjected in turn to the 
focusing action of the convergent beams A small 
electric motor with suitable reduction gearing moves 
the tubes slowly round , or use might be made of 
the patient’s respiratory movements oy means of an 
mextensible belt lined with a light rubber tube lightly 
distended with air, the variations in pressure of which 
would provide the requisite power —H H Dixon and 
G Joly Dixon The exudation of water from the 
leaf tips of Colocasta anHquorum Schott The liquid 
issuing from the leaf tips of Oolocasxa antiquorum 
practically pure water Hence it has been concluded 
that osmotic action is not responsible for its erpul 
sion Flood showed by histologioal and experimental 
methods that the stream is not due to glandular action 
The authors demonstrate by simple working models 
that a continuous stream of pure water may be 
forced upwards by the osmotic pressure developed by 
solutions m the lower parts of the plant, and suggest 
that the pure water emerging is derived from these 
solutions, which have been depleted of their solutes, 
as they rise through the capillaries of the conducting 
tracts—H H Poole A modified form of radon 
capillary apparatus The apparatus m use m the 
Society's laboratory for supplying radon tubes for 
therapeutic use has been further modified so as to 
combine the reliability of yield (90 per cent), obtain 
able with the original apparatus, with the ease q 
working characteristic of the modified form intro 
duced two years ago* 

Washington, DO. 

National Academy of Sciences, (Proe., vol 16 
No 9, Sept 16) —Paul S. Galtson , The rOie o 
ohemical stimulation in the Bpawning reactions o 
Ortrea t nrgmica and Osirea gigas Females an 
induced to spawn by the presence of sperm ; then 
is a lag suggesting that the active principle, which u 
insoluble, Is absorbed through the digestive tract 
Male oysters are stimulated by egg suspensions 
when there is no lag, and also by sperm Male 
respond more readily to rise of temperature On 
male having spawned stimulates its neighbours 
both male and female, and so spawning may spreac 
over a whole bank—Henry Borsook and Howsri 
M Winegsrden On the free energy of gluod&e an< 
of tripalmitin The ratio of the theoretical maxi 
mum work obtainable by oxidation under physio 
logical conditions to the total energy of the change i 
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nearly the m me for the** «ab«tanoet It seems that 
fat is burned m suoh in the provision of energy for 
rmiBOular work, or the energy released in the hypo¬ 
thetical conversion of fat to carbohydrate is not 
chssipated as heat but used as work—Wilder D 
Bancroft and George H. Richter * Claude Bernard’s 
theory of naroosis. Bernard oonoluded that re- 
\ arable coagulation of colloids of the sensory nerves 
produces or accompanies anaesthesia Proteins are 
important in anaphylactic shock* Assuming that 
there is in c r e as e d irritability as the nerve colloids 
approach instability and the beginning of reversible 
coagulation, it should be possible to observe, with 
increasing amounts of anseathetio, first increased 
irritability, then anaesthesia, finally death if coagula 
tion becomes irreversible Thus, stryohmne may be 
g Htunulant in small doses and cause death m large 
doses , in an intermediate range of concentrations it 
is an anaesthetic Similarly, yeast cells narcotised 
with alcohol show coagulation which can be reversed 
by removing the alcohol, when the cells recover 
i bus the dmerenoe between an anaesthetic like ether 
and a habit-formmg drug like morphine is that the 
former is rapidly eliminated whereas the latter or its 
products is retamed, keeping the system irritable 
Nitrous oxide acts indirectly , it interferes with 
oxygen metabolism, giving rise to acid products 
which oause flocculation —Linug Pauling The 
structure of the chlorites The structure deduced 
leads to the general chemical formula X w Y 4 0 lfl 
(0H) g , with —Richard C Tolman Dis¬ 

cussion of various treatments which have been given 
to the non static line element for the universe — 
Einar Hille and J D Tamarldn On the summability 
pf Founer series third note —Francis F Lucas 
yfhe architecture of Living oells—recent advances in 
methods of biological research—optical sectioning with 
the ultra-violet microsoope The ultra-microscope as 
developed for metallography has been applied to 
photograph the structure at different planes within 
a single cell or group of oells The sensitivity of the 
fine adjustment of the microsoope has been increased 
so that a movement of a quarter of micron is possible 
and senes of photographs at these intervals are taken 
in the light of a cadmium spark With a trans¬ 
parent specimen, detail: above or below the exact 
focal plane does not interfere with the image, so 
a senes of ‘ optioal sections ’ is obtained Since 
organio specimens are differentiated in structure by 
their selective absorption of ultra-violet light, stain¬ 
ing is not usually necessary Some striking photo 
micrographs are reproduced in the paper —L S 
Kennison A fundamental theorefti of one parameter 
continuous groups of projective functional trans¬ 
formations —Harry Merrill Gehman A special type 
of upper semi-continuous collection —R D Car 
mlchael On expansions of arithmetical functions — 
A D Michael and L S Kennison Quadratic func 
tional forms in a composite range —G C Evans and 
R N Haskell The mixed problem for Laplace’s 
equation in the plane discontinuous boundary values 
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Md Johns Hopktna Press ) 

Instituts hc ienttfiiiues de Bmtenzorg 4 h Lands Ptanteutuln 
Treubla recuell de travaux roologlques hydrobtologiques et o«6ano 
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U H Department of Commerce Bureau of Standards Bureau of 
Standards Journal of Uenearoh Vol 6 No 6 November Pp. 978- 
1187 (Washington, D O Government Printing Office.) 
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Calendar for 1981 (I-°ndon The Chemical /rode Journal ) 
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Books on all Technical Subjects and Applied Science, Second hand 
and New Pp 96 (London W and G Foyle, Ltd ) 
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If RID AY, January * 

Royal Gbooraphical Society, at 8 80 —Dr C M Vonge Life on the 
Great Barrier Reef (Christmas Lecture for Young People) 

Royal Society or Arts (Indian Section), at 4 80 
Rotal Astronomical Society at 5 —Royal Observatory, Greenwloh 
Mean Areas and Heliographic Latitudes of Sunspots in the Year 
1929 —A. U VfUton The Transmutation of Elements In Stars.—Dr 
W J 8 liookyer A New Bright-hydrogen line Star of Spectral Type 
B8 In Lauerta.—Genera) Discussion on Stellar Structure, opened by 
Prof E A. Milne, followed by Sir A. Eddington, Sir J H, Jeana, 
T Cowling, and others. 

Malaoological Society or London (at Linnean Society), at 6 —L. R. 
Oox New Lamellibranch Genera from the Tethyan Eocene — R. 
Winckworth (a) Growth of PapAta undvlrma (6) Molluscan Fauna of 
Pulicat I Alee.—Dr F Moll and Dr F Roch Teredidse of the 
British Museum and the Jeffrey Collection ^ «... 

brsrmrrtoK or El»otrioal Bnoimksm (London Students Section), 
at 6.16 —A Dean and M M Macmaster Mercury Arc Rectifiers 
Institution or Structural Khoinebm (at Wolverhampton), at 6 80 -- 
B R, Knight Some Considerations affecting the Construction and 

Reconstruction of Bridges In Urban Areas 

Oil and Colour Chi mm? Association (Jointly with Society of Chemical 
Industry Literary and Phllosophloar Society, and Society of Dyer* 
and Oolouriate) (at Literary and Philosophical Society, Manchester), 
»t 7 —W O D Pieros Humen Faotors In Colour Judgments 
Manchester Association or Xnoinrirs (at Engineers Club, Man 
chatter), at 7 1ft —J M Heyee The Design and Construction of 
Rayon (Artificlel Bilk) Machinery „ ^ t 

Institute or Tram stout (Newoaatle-on Tyne and District Seotlon) (at 
Y M 0 A Newcaatle*on Tyne), at T M.—R W Lee Development of 

KSum-aT^ArtOCiATioN^BNOiMEaR* (at Queen’s Hotel, KelghleyY at 
7 so.—C H. Farts The Application of Eleofcro-deposited Metals to 

JcSroR 1 lM»rmrrioN or Khoivnas, at 7 80 —J Doonan Monel Metal 
Some Notes on It* Production and Industrial Application 
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Geologist* 1 Association (In Botany Theatre, University CollegtX at 
7 Ml—S pecial General Heating 

Royal. Society or Medicine (Ophthalmology Section), at 8.80 — N 
Fleming Flap Extraction —K. P Moore Bilateral Cataract from 
X ray Bxpoeure 

SATURDAY, January 10 

Royal I urn tot ion or Great Britain, at 8 — Pror A, M. Tyndall The 
Electric Spark (6) Large Spark* (Jnvenlle Lectur**X 

MONDAY , January 12 

Institution or Automobile Engineers (Birmingham Centre) (at Queen s 
Hotel, Birmingham), at 7 —F G Wooliard Automobile Plant De 
predation and lie place meat Problems. 

Institution or Electrical Engineers (Informal Meeting), at 7 — J F 
Shipley and other* Dlecuselon on The Packing »nd Tran* port of 
Electrical and Allied Machinery 

Institution or Electrical Enoimbbei (North Em tern Centre) (at Arm 
strong College, Newoaetle upon Tyn*X at 7 — C E tt Bruce The 
Distribution of Energy liberated In an Oil Circuit Breaker with a 
contribution to the Study of the An Temperature 
Illuminating Engineering Society (at British Commercial Gas AhsocU 
tlon, 28 Groavenor QardsniX at 7 — E L Oughton Beoent Develop¬ 
ments In Gas Lighting. 

Inbtitutb or Mstal« (Scottish Seotlon) (at 89 Kirubank Crescent, 
Glasgow), at 7 80 —J G Robert* Chromium Plating 
Chartered Surveyors Inbtitution, at 8,—J E Grower St. Pauls 
(Lecture). 

Royal G boo a at m cal Sooibty, at 8 80 —Prof J W Thierry The 
Reclamation of the Zuider Zee 

Institute or Brewint (London Seotlon) (at Charing Cross Hotel),— 
J Stewart Malting Barleys of 1990 

TUESDAY, January 18 

Royal Astronomical Society, at 6 —Anniversary Meeting 
Mineralooioal Society, at fl 80 —Dr K O Phillips On a Soda 
margarlte from the Poetmaaburg Dlstrlot, South Africa.—F A. 
Bannister (a) On the Distinction of Anelolme from Leuelte In Rocks 
by X ray Methods, ft) On i Chemical, Optioal, and X ray Study of 
Nephellne and KaUophllite (with Chemioal Analyses by M H Hey) 
Institution or Civil Engineers, at 0 —Prof A. H Gibson, T H 
Aspsy, and F Tatteraall Experiments on Siphon Spillways, 

Inetitute or Marine Engineers, at ft — J E Allan The Electrical 
Equipment of a Modern Ship 

Booxbty or Oebmioal Industry (Birmingham and Midland Section) (at 
Chamber of Commerce Birmingham), at 6.46,—E C Rosslter Resins 
derived from Urea and Thiourea 

lN»Tmmo» or Electrical Engineers (North Midland Centre) (at 
Hotel Metro pole, Leeds), at 7 —8. W Me Isom, A N Arman and W 
Jlibby Surge Investigations on Overhead Line and Cable Systems. 
Institution or Heatiho and Ventilating Engineers (Associate Members' 
and Graduate* Seotlon) (at Borough Polytechnic), at 7 —J H 
Francla Concealed Floor Heating 

iNErtfunoN or Heatino and Ventilating Engineers (Associate Member* 
and Graduates Section) (Manchester and District Branch) (at Milton 
Hall, Manchester), at 7 —ft Thorp Hot Water Heating 
Royal Photographic Bgcibty or Great Britain, at 7 — W B Higham 
Featherland (Nature Film). 

Institution or Automobile ENonoMRafOoventry Centre) (at King a Head 
Hotel, Coventry), at 7 80. — F G Wooliard Automobile Plant De 
predation and Replacement Problems 
Institute or Mstals (North East Coast Section) (at Armstrong College, 
Newcastle upon Tyne), at 7 80 —N C Marples The Applications of 
High Nickel, Ntokel Copper Alloys and Pur# Nickel in Industry 
Qukbbtt Microscopical Club (at Medical Society of Loudon), at 1 80 — 
W W Allen Pollination 

Rotai Anthropological Institute at 8 80.—W G Bateson Head 
Hunting on the Bepek River, New Guinea 
Royal Society or Medicine (Psychiatry Section), at 8.80 —Dr Adler 
Paper 

Pharmaceutical Society, at 8 80 —Dr K V Armstrong Thought* 
from b Chemists Garden (Lecture). 

WEDNESDAY, January 14 

Royal Society or Arts, at 8 — H Barnard Ancient and Modern 
Pottery (Dr Mann Juvenile Lectures) (8). 

Geological Society or London, at 5.30. 

iNsrmmoN or Civil Engineer* (Students Meeting), at A—I W G 
Freeman The Aerial Cableways at Nag Hammadi Barrage, Upper 
Egypt 

Tei-evujon Society (at University College), at 7 —Short Paper* on 
Television Progress In Europe and America during 1980 
Institution or Electrical Bnoimeere (Hampshire Sub-Ccntrs) (at 
Municipal College, Portsmouth), at 7 30.-Short Papers. 

ImmmoU or Chemical Engineers (at Ohsmtoal SocietyX at 8.—O F 
Hammond The Concentration of Phosphoric Add Solutions by means 
of a Submerged Flame. 

B*msi Psychological Society (Medical Seotlon) (at Medical Society 
of LondonX at 8 80 —Dr A Adler Paper 

THURSDAY, January 15. 

Royal Society, at 4 30 —Lord Rayleigh Irldeeoent Colours of Bird* 
and Insect#.—Prof O W Richardson and L. G Grim met t The 
Emission of Electrons under the Influence of Chemical Action at 
Lower Gas Pressures -EG Herbert The Hardening of Metals by 
Rotating Magnetic FlaWa 

London Matwemawcal Society (at Royal Astronomical Society), at 5.— 
U 8. HasUm-Jones Not* on Dtophantine Approximation.—B. N 
Prasad On the Summabillty of Fourier Series and the Bounded Varla 
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tloo of Power Series,—M. R, Slddigi t On the Theory of Mty-Unear 
Partial Differential Equations of Parabolic Type 
IwsrrrtmoN or Mining amp Metallurgy (at Gedogtcal Society), *8 6 80 
Society or OniuaAL Industry (Bristol Section) (Jointly with West or 
England and South Wales Oil and OreaMaskers Association) (i* 
Chemical Department, Bristol University X at 7 80.—W Kay Mineral 
Oils and Lubrication 

North Bast Coast Institution or Begin raae and Bmitruilper* (Tse* 
side Branch) (at Cleveland Scientific and Technical Institution, 
Middlesbrough), at 7 10.—L Ripley Some Observations on Stiel 
Founding 

Institution or Electrical Engineers (Irish Centre— Dublin)(at Trinity 
College, DubllnX at 7 46 

Cbkm i cal Society, at A— J W Baker Salt-forming Characteristics of 
Doubly and Singly Linked Elements of the Oxygen Group. Part I 
The Carbonyl Groups in Bensaldebyde and Acetophenone.—J W 
Baker and W G Moffltt Salt forming Characteriatlce of Doubly and 
Singly Linked Elements of the Oxygen Group Fart II The Nitra 
tlon of Benzaldehyd* and Acetophenone In Sulphuric Arid Solution — 
L A Bison and Prof U. S Gibson 10-Ohloro 5 10 dlhydrophenana 
sine and its Derivative! Part XIV Oh loro-derivative*, — R, 8 
Cahn, Prof C S Glbaon, A. R Penfold, and Prof J L Simoneen 
The Essential Oil of Backhouria o. Part III The 

■tltutions of Angustlone and Dahydroangustlone 
Royal Bociety or Tropical Midi oink and Hygiene (at 11 Chando« 
Street, W ), at 8 16 —Lieut Ool 8 P James Borne General Results 
of a Study of Induced Malaria In England 
British Instituti or Radiology (at 89 Welbeok Street), at 8 80 —Dr 
J F Brailsford Hydatid Disease In England —Prof B. A Owen and 
H I Jones Ionisation Chamber* for X Ray Dotage Measurement — 
Prof B. A Owen and Dr P Wright Physical Characteristic* of the 
Beheldt Ultra Violet Ray Tube 

Institute or Brewing (Yorkshire and North Eastern Section) (*t 
Queen* Hotel, LeedsX-H M Chubb English Barleys of 1980 - 
T R Sutcliffe Foreign Barleys of 1980 

FRIDAY , January 1ft. 

Royal Society or Midioini (Balneology and Climatology Section) 
(Clinical Meeting at Red Cross Clinic for Rheumatism, Peto Place, 
N W IX at 5 

Physical Socimr (at Imperial College of Science), at 5 —8. Batter worth 
and 8. D Smith The Equivalent Circuit or the Magnetos trio tlon 
Oscillator—T L ibba and K E Grew The Influence of Low 
Temperature* on the Thermal Diffhslon Effect.—Dr J H Vincent 
FurbW Experiments on Magnetostriction Oscillator* at Radio 
Frequencies. —Dr I*. O Martin The Theory of the Mioroscope 
British Institute or Radiology (at 82 Welbeck Street), at 5 —Medical 
Meeting V 

Society or Chemical Industry (Liverpool Section) (at Unive-sidy 
LlrerpoolX at 6 —Prof O T Morgan Organic Syntheses facilitated 
by Pressure (Hurter Memorial Lecture). 

North-East Coast Institution or Enoinkem and Shipbuilders (at 
Mining Institute, Newcaefcle upon TyneX »t 8 —S. F Dorey Some 
Factor* influencing the Sixe* of Crankshaft! for Double acting Diesel 
Engines. 

Institution or Mechanical Engineers (Informal Meeting), at 7 
Royal Photographic Society of Great Britain (Pictorial Group, 
Informal MeetlngX at 7 

Society or Chemical Industry (Newcastle Section) (at Armstrong 
OollsgeX at T 80 —Dr B Moors The Use of Fused Silica In Science 
and mctlce 

Junior Institution or Engineer* (Informal MeetlngX »t 7 80—K W 
WUlan* Some Problem* Surrounding the Reorganisation of an 
Engineering Work*. 

Royal Society or Medicine (Obstetric* and Gynwcology Section) 
(jointly with Tuberculosis Association), at 8 —Discussion The 
Management of Pregnancy, Parturition, and the Puerperium in 
Tuberculous Women. Opener* Dr G Marshall and Dr M Hiley 
(Tuberoulo*!* Association) A Bourns and L. C Rlvett (Obstetric* 
and Gyn woo logy Sec tionX 

Society or Dter* and Colourists (London BectionX—J T Holden 
Researches on the Laundering of Fabrics. 


PUBLIC LECTURES 

HONDA Y, Januaey 12 

London School or Hyginmb and Tropical Medicine (Public Health 
DlrislonX at 8 —C N Hooper The Control of the Marketing of Fish 
—At 4 —O Hattereley FJeh Inspection 


WEDNESDAY , January 14. 

London Blbooi or Hygiene and Thopigal Medicine (Public Health 
DlvlslonX at 6 —Dr W G Savage Borin* Tuberculosis. 

University College, at 5 — Dr J C Flugel Art, Pleasure, and 
Reality 

Royal Ante roto logical Institut e (at Portland Hall, Little Tttehflsld 
Street, W X at 5.30 -H A fltayt Coloured Peoples of the Union of 
South Africa. _ 

Museum and Art Oalleey, Bejjpast, at 8.— A Bertram How to 
Appreciate Pictures. 

THURSDAY, Januaey 15 


University Coll roe, at 2.30 — Miss Mamrst A Murray Egyptian 
History -Prof G Elliot Smith The Peking Man 


FRIDAY, January 1ft. 

University Oollboe, at 6—G F Wells Comparative Physiology 
(Succeeding Lectures on Jan 38, 80, Feb. ft, lft, 80, ST, Mar. ft, 1ft, 
and 80) 
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The Worth of Science 

AT the nineteenth annual Conference of Educa- 
tional Associations, held at University Col¬ 
lege, London, the president. Sir Richard Gregory, 
selected as the subject of his inaugural address 
“ The Worth of Science ” The address was no 
mere catalogue raisonnd of the contributions of 
science to material progress and human comfort, 
no mere addition of the economic value of scientific 
discoveries In terms of billion and bullion only, 
no such evaluation is possible , for the liberation 
of life and intellect brought about by the work of 
the pioneers of scientific discovery is beyond price 
Galileo’s classic ^ords, Eppur si miiove, helped to 
establish man’s light “ to think for himself in the 
realm of natural knowledge and to place personal 
observation above metaphysical and philosophical 
speculation and dogmatic assertion ” Teachers 
may well be reminded of this debt to science, for 
without this spirit of freedom, “bequeathed from 
bleeding sire to son ”, their work would be degraded 
and the punishment reserved for them by Lucian, 
to sell kippers m the lower world, would be well 
deserved 

Science has suffered some hard buffetmgs, especi¬ 
ally in the United States, because the doctrine of 
evolution is supposed to be concerned with the ob¬ 
vious resemblances between men and monkeys and 
to envisage human progress in terms of “Nature, red 
in tooth and claw ’ But, as Sir Richard Gregory 
pointed out, evolution embodies the idea of social 
ethics, making the welfare of the community the 
essential purpose of the life of the individual If 
we study Nature we shall find abundant examples 
of ruthless cruelty, * void and empty of every 
drachm of inerej ”, but we shall also find most 
beautiful examples of patience, co operation, self- 
sacrifice, and other virtues of which the human 
race cannot claim the patent 

Finally, if it is fair to attempt such rapid 
summary of this admirable address, Sir Richard 
impressed the great lesson that science must not be 
blamed for the use to which its nches, its cornucopia, 
its bulging com bins, are applied by the human 
race For more than a century chlorine had served 
a useful purpose as a dismfeotant and a bleaching 
agent, before its use in warfare provided one of the 
greatest tragedies of the War If science offers to 
mankind a new earth, the question whether the 
new earth is better than the old depends on human 
will, on human judgment Science enables us to 
speak by wireless across the estranging ocean, but 
when the ethereal link is joined, have we anything 
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worth saying ? Thomas Love Peacock remarks 
that civilised man admits he is unhappy anywhere 
and then congratulates himself on devising a 
machine which will transport him rapidly from one 
place where he is unhappy to another where he is 
not lens unhappy 

The wheel of life takes a full turn and, like the 
alarum clock which awakes us to another day’s 
labour, science awakes us at intervals to a now 
world Galileo escaped with the comfortable 
punishment of being immured in his own study , 
but some of his contemporaries might have gone 
bo the stake for the simple proposition that the 
sarth goas round the sun After some centuries of 
intense study and research, the universe is still 
mysterious, more mysterious than to Galileo and 
his inquisitors , and if Einstein, Eddington, or 
Jeans were asked the simple question, “ Does the 
earth go round the sun ? ” the answer, we suppose, 
would not be a plain yes or no Whatever that 
answer may be, however incomprehensible the 
mathematics used for its demonstration, there 
would be no aula da fe, no question of martyrdom 
Epjrur m muovc —though the modern world is able 
on occasion to deviHe subtle forms of persecution 
for the man of science 

The impossibility of reaching finality is part of 
the lure of science, and, in a sense, of the “ Worth 
of Science ” Turning to medicine, Sir Richard 
Gregory said, with perhaps a soup^n of superiority, 

When a savage is ill, he naturally attributes 
lus sufferings to some enemy within him, and to 
witchcraft putting the enemy there ” As regards 
certain diseases, that is apparently also the present 
view Dr H V Newsholme in his essay on certain 
aspects of encephalitis lcthargioa, entitled “ Health, 
Disease, and Integration ”, attributes this disease 
in man to a lack of balance “ within him ” Owing 
possibly to some evil thought or memory, to some 
repression, the body cells l>egin to behave in a 
peculiar way Encephalitis lethargiea has secured 
a new victim We must not exclude the possibility 
of learning from the untutored savage, though he 
may not have the hebdomadal privilege of reading 
Nature The wise men of the east have wrested 
secrets from the book of Nature by the simple 
method of doing nothing, secrets which Homo 
sapiens of the west would not have discovered by 
fevered activity 

Who shall point the way to the birthplace of 
Christ ? Sir Richard Gregory did not evade this 
aspect of his subject He properly reminded us of 
Lessing’s dilemma, the choice between truth and the 
impulse towards truth Leave the reality of absolute 
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truth to its Creator and accept the impulse towards 
truth as the guide of life, and we shall be as happy 
as George Meredith’s costermonger’s donkey, going 
blithely along at a trot, merry in harness while we 
have to serve Happy—and humble too Is it not 
one of the greatest assets in the balance-sheet of 
science that it teaches those lessons of true humility 
which helped and comforted Runyan’s pilgrim on 
his weary progress ?— 

He that is humble ever shall 
Have God to be his guide 

T Ll H 


Man and his Universe 

Man and his Universe By John Langdon Davies 
Pp xvm + 334 + 14 plates (London Harper 
and Bros , 1930 ) 16s net 
HE author of this book has set forth m non 
technical language a senes of pictures of man 
and the universe as seen by our primitive ancestors, 
by men of the Middle Ages, and by those who 
lived during tho Renaissance, the Daiwiman epoch, 
at the end of the nineteenth century, and finally 
in 1930 We may sa} at once that, when reconciled 
to the occasionally journalistic style, the reader 
can study the book with profit and interest 
may criticise points of historical detail and feel 
unconvinced by some of the lessons the author 
draws from modern science, but wo must admit 
that on the whole the work is well done, and that 
at all events it makes a good stor} 

Mr Langdon Davies’s mam position is that 
science from one aspect is poetry (concealed by 
text books) and from another a search for God, m 
the course of which a senes of new gods are dis¬ 
covered To explain the influence of science on 
religion, Mr Langdon-Davies quotes W K Clifford 
“ The character of the emotion with which men 
contemplate the world, the temper in which the} 
stand in the presence of the immensities and tht 
eternities, must depend first of all on what the} 
think the world is ” 

Mr Langdon-Davies is quite right in holding 
that, to understand our present outlook on life 
we must know something not only of savage 
superstitions and modern science, but somethmg 
also of the thought of the intervening two thousand 
years He overlooks the earliest part of this time 
—the age of the pre-Anstotelian Greek philo 
sophers, and also that of the first Christian syn 
thesis of knowledge, which was predominantly 
Platonic and Augustmian He assumes that th< 
influence of Aristotle was supreme throughout tb 
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Dark and Middle Agee, and does not adequately 
appreciate the change in thought produced by the 
t e-discovery of Aristotle's workB by Europe in the 
thirteenth century Hence his medieval picture is 
true only of the time of the later centuries, when 
the characteristic thought of the Middle Ages was 
drawing towards its close , but of that period he 
gives a fair representation 

The later Schoolmen, and especially Albertus 
Magnus and Thomas Aquinas, put together a new 
synthesis of knowledge, in which the science of 
Aristotle was combined with Christian dogma m 
a rational and consistent whole Hence, at the 
Renaissance, to attack Aristotle was to attack tho 
Catholic faith, and innovators had to walk wanly 
The Scholastic schemo regarded the earth as the 
centre and man as the meaning of creation, and 
the apprehension of God by the exercise of reason 
as tho object of man The sublunary world was 
imperfect and subject to change, but the celestial 
spheres were faultless and unchangeable, spheres 
indeod because the sphere is the ‘ perfect ’ form— 
here again, let us note, is a survival of one of 
Plato’s ideas 

Ptolemy himself looked on his system of astro 
nomy only as a mathematical exploration of the 
facts, and St Thomas regarded the geocentric view 
of the universe as a hypothesis, but less clear¬ 
sighted men took it as indubitable reality, both 
from the evidence of the senses and from Chris¬ 
tian dogma Hence the Coperrucan system, when 
understood as a representation of fact, involved a 
true revolution in thought Mr Langdon Davies 
jiomts out that Copernicus and Kepler wero search 
ing for mathematical harmonies and simplifications, 
but he misses the interesting connexion between 
their Mews and the Platonic and Pythagorean 
background, which survived beneath the pro 
dominant Aristotelian ism of their day 
^ Following mainly in tho footsteps of Prof Burtt, 
Mr Langdon-Davies draws a contrast between the 
world of Aristotle and Aquinas and tho world as it 
appeared when Galileo and Newton had done their 
work The first was a world essentially as it appears 
to the senses and was interpreted in human terms, 
a world of colour and form, of truth, beauty, and 
goodness—or perhaps their opposites In the 
second, the sole reality of the universe was matter 
in motion, regardless of human values, desires, 
or welfare Although Newton and his immediate 
followers still saw God m Nature, in the eighteenth 
century the philosophy developed from Newtonian 
science led through mechanism to materialism In 
the nineteenth, Lavoisier showed that matter was 
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indestructible and unchangeable in amount, Dalton 
put the old atomic theory into modern guise, and 
Joule established the principle of the conservation 
of energy Finally Darwin and Wallace seemed to 
have brought man himself under the iron sway of 
‘ natural law * 

There seemed little more to learn and nothing 
much to do The whole of Nature appeared to 
point to determinism But, while nineteenth 
century science was reaching its climax, the new 
renaissance was coming into being Matter, which 
the plain man thought he understood as inert, solid 
lumps, was resolved into electric charges, sparsely 
scattered through the vast empty spaces of atoms, 
and ladioactivifcy showed that some atoms at least 
are not eternal Quantum mechanics destroyed tho 
idea of continuity, and tho principle of uncertainty 
within the atom threw doubt on determinism as 
an ultimate character of Nature Finally, the 
principle of relativity showed that many things 
thought to l>e absolute depend on circumstances 

Mr Langdon Davies has us much right as the 
rest of us to draw what conclusions in philosophy, 
religion, and morality seem to him to follow from 
these recent revelations The old orthodoxy and 
nineteenth century matuiahsm are alike dead to 
him, and the chief consequences of the modern 
outlook on life are the removal of the sense of fear 
—fear of most of the evils of this world and of any 
other—and tho passing away of the longing for 
immortality and of other ago long desires which to 
him seem to be beyond our roach, if not meaning¬ 
less Mr Langdon Davies will not expect us all to 
see eye to eye with him, but we can at least agree 
that the change produced in philosophic thought 
by the now scientific renaissance is and must be 
profound W C D D W 


Science and Armaments 

The Problem of the Twentieth Century a Study m 
International Relationships By David Davies 
Pp xvu+795 (London Ernest Benn, Ltd, 
1930 ) 21^ net 

AJOR DAVID DAVIES has given us a very 
fine and weighty book It is an admirable 
illustration of the power of one definite idea, 
strongly held, to organise a great mass of knowledge 
and make it all subserve one supreme point This 
pomt to Major Davies is the need of an international 
police force to secure the obedience of the world to 
the dictates of the League of Nations It is not a 
new point, of course The French put it forward 
when the League was first started, and ever since 
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the critics of the League have been saying, “ What 
can the League do to enforce its will, when it is 
faced by a recalcitrant Power, stronger than those, 
like Greece, Bulgaria, Jugoslavia, or Albania, 
with whom it has hitherto dealt ? When a serious 
crisis arrives, will it not be defied and the world 
plunged ogam into anarchy and war, worse, no 
doubt, than we suffered in 1914-18 2 ” It is be¬ 
cause Major David Davies has felt so deeply the 
force of this argument and the horror of the pro¬ 
spect that he has been moved to write this eloquent 
and persuasive book 

The author assumes all the dangers of the present 
situation at their worst, and sets to work to plan 
a complete and watertight scheme to meet them 
For, granting his premise and granting the feasi¬ 
bility of winning the assent of the Powers to it, 
nothing could be better thought out or fitted 
together than what he has given us It is well 
worth the somewhat considerable time needed for 
reading nearly 800 large pages to see how he presses 
all the resources of literature and knowledge into 
the service of his cause History in abundance, 
politics, statistics, even poetry, find a place But 
how many people will be found to read the book, 
good as it is, or still less, to buy it ? Every sincere 
sympathiser—and it may be predicted that any¬ 
one who gets through will sympathise—will join 
with this reviewer in an earnest wish that the 
author himsolf, or someone for him, will issue an 
abridged edition in a quarter of the volume, at a 
tenth of the price 

Major Davies’s plan is simple and attractive It 
has the great merit that every part of it has some 
foundation, either in the actual constitution of the 
world oi of the League, or in the recent achieve 
ments of science and human thought In the first 
place, there is to be what we might call an inter 
national General Staff, which would be recruited, 
as the Secretariat of the League now is, from all the 
signatory nations according to their weight The 
principle of the * bardme which is followed in 
assessing the contribution of the States Members 
of the League, is often invoked by Major Davies 
in this and other connexions As the force is to 
b4 essentially of a police nature in regard to its 
duties, its chief would be called the High Constable, 
and this post might at first be held by a Frenchman, 
but only for a short period of years Then there 
would be other constables at the head of the 
different sections—mechanical warfare, navy, air, 
and gas—into which the force would naturally be 
divided But the central permanent staff would 
be but small, and arrangements would have to be 
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made for speedily enlarging it at times of crisis 
by drafting into it the national quotas which all 
States members would train m their own countries, 
and which would be under their own control except 
when drafted into the international force 

In this matter Major Davies appears to us to show 
best his good judgment and his sense both of com 
promise and of the politically possible It should 
be, he thinks, in the discretion of the national 
governments whether their quota should be sent 
for the particular service , but he looks to the 
growth of the community spirit, to the fact that the 
expenses would be borne by the community and 
that those who need protection themselves would 
be inclined to help in the protection of others, to 
secure that sufficient forces were always available 
to repress the aggressive or disturbing Power 
But, in order to make concentration as quick and 
easy as possible, it is suggested that besides the 
headquarters, which might well be placed in 
Palestine, there should be umt bases of the inter 
national force all over the world Strategic 
points and centres of existing international con 
tact would be carefully chosen, such as Suez, 
Gibraltar, Panama, and it might always be made 
worth while for any Power, say the Turks in Con 
stantinople, to allow a part of their territory to b^ 
used for this purpose, either by a substantial pay 
ment or by concessions elsewhere Because—and 
this is one of the strongest two arguments in Major 
Davies’s favour—he can count confidently on so 
large a saving m the general expenditure on arma 
ments, that the world could afford to do well what 
he regards as the most necessary part of the whole 
For it will be understood that it is as a step towards 
general disarmament that the scheme is planned 
If the nations could gain a sense of security from 
the proposed international force, they would be 
content to let their domestic forces be cut down to 
a point of which the position of Germany under 
the Treaty of Versailles is the standing model 
We have left to the last what is perhaps the 
strongest, certainly the most impressive, of Major 
David Davies’s arguments It is the side which 
links up his case with science He shows how 
the War was a turning point m the evolution of 
armaments, due to science , and that the process 
has gone on with increasing rapidity ever sinoe 
The air and gas are the two outstanding cases 
One modern fighting aeroplane, we are told, oould 
ward off and possibly put out of action a thousand 
aeroplanes of the pre-War or early War type, and 
the chemists go on making more and more deadly 
gases, m spite of several international undertake 
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ings not to us© any This appalling fact gives 
the author his most effective argument “Hand 
over ”, he says, “ all those recent and future ap¬ 
plications of science to warfare to your new inter 
national police force, and let domestic armies be 
content with pre-War armaments ” Would that 
the nations would agree 1 

One feels at the end of this most suggestive book 
that it would prove as easy to persuade the world 
to turn all its swords into ploughshares as to 
adopt Major Davies's suggestions Meanwhile, let 
us labour incessantly to improve the existing 
machinery of the League and to carry out our 
existing obligations In this we shall have his 
support, no doubt, as he has our sympathy for 
his ingenious and further reaching scheme 

V S Marvin 


Bacteriology 

Medical Research Council A (System of Bacterio¬ 
logy in relation to Medicine Vol 1 By F W 
Andrewes, J A Arkwright, J E Barnard, C H 
Browning, W Bulloch, H Chick, A D Gardner, 
A Harden, H McCombie, J W McLeod, E K 
Rideal, R St John Brooks, A Slator, H G 
Thornton Pp 374 + 18 plates (London H M 
Stationery Office, 1930 ) 21 s net 

N Chapter l—“History of Bacteriology ”— 
Prof Bulloch leads us from the ancient 
theories of epidemic disease and the discoveries of 
Leeuwenhoeck, through the work on spontaneous 
generation and many of the fascinating, though 
imperfect and often erroneous, results of some of 
the early investigators up to the brilliant work of 
(3ohn, Pasteur, anS Koch We are glad to read the 
high tribute given to the work of Cohn, who has 
been largely overshadowed by the man whom he 
discovered—Robert Koch The work of Pasteur, 
Koch, and many other brilliant investigators is 
given Very fully, and the author finishes off with 
the history of the immunity doctrmts Our only 
regret, in reading this chapter, is that much more 
space has not been given to Prof Bulloch We feel 
sure that this article will bo read and re read many 
times by all ardent bacteriologists, not merely 
because it contains such a mass of interesting par¬ 
ticulars, but also because of the style in which it 
has been written The illustrations are of supreme 
interest, and, might wo add, we are glad to see in 
this volume many illustrations which are regretfully 
absent from the volumes which have been issued 
The short chapter on morphology will prove of 
value, though we think the more bacteria and 
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bacterial variation is studied, the less importance 
will be attached to morphology 

In Chapter m Rideal deals with the physios of 
the bacterial cell and McCombie with bactenal 
pigments, while Chapter iv is concerned with 
growth and reproduction of bactcna A great 
deal of work has boon summarised m these chapters, 
but the moRt interesting, and we think the most 
valuable parts, are those on cell division, colony 
formation, and Hpore formation, by Dr Gardner, 
and on the life cycle of bacteria, by Thornton The 
work of these authors makes us go back and re¬ 
read w ith greater interest and much more apprecia¬ 
tion the work of the late Prof Lbhnis 

Chapter v , on the theory of disinfection, is of 
great interest, and quite well written There are 
many suggestive thoughts in it, but we consider 
its practical value somewhat limited We would 
have expected some information as to the action 
of common disinfectants on various types of 
bacteria In the section by C H Browning, which 
is very good, the selective action of the various 
dyes is emphasised, but this selective action is 
almost as well marked with the antiseptics m 
common use , so much so that the usual Rideal - 
Walker test for antiseptics is regarded by us as of 
very little value In a ‘ System * of this import¬ 
ance, so many omissions of pointsof practical value— 
unless a further chapter on disinfection is to appear 
in subsequent volumes—renders this chapter a 
very imperfect one 

Chapter vi , on the metabolism of bacteria, by 
Arthur Harden, is such as one would expet from 
so distinguished a bio chemist It is very readable 
and should prove of considerable value to all 
scientific bacteriologists 

Prof McLeod's work on the reducing action of 
bacteria, the production of peroxide and its bearing 
on anaerobiosis, has already taken a prominent 
place in bacteriological literature We expected 
in the chapter on bacterial respiration to have a 
paper somewhat unusual in character, of scientific 
interest and of practical value We have not been 
disappointed It is a chapter well worth careful 
study and thought 

In Chapter viu Sir Frederick Andrewes has under 
taken an extremely difficult task Classification 
is needed, and to bring order out of the present 
chaos is a worthy ambition We have in this 
chapter a very accurate account of the various 
attempts, the successes, and the failures, and then 
we are given the criteria for classification—the 
morphology, cultural characters, etc The author 
concludes that “ in any given case it is the sum of 
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the various characters which counts ” After we 
have read the chapter, we feel that though the 
principles have been carefully demonstrated, we 
are to day no nearer an accepted and international 
classification or nomenclature than we were years 
ago We would like to have said more about “ the 
marriage between Northern names and Latin 
terminations ”, but perhaps the polished language 
of the aqthor is a better protest against these 
‘ barbahsms ’ than our more vigorous language 
would have been 

Chapter ix deals with variation In this chapter 
there is a great deal of new work, much of it based 
on the researches of the author The material is 
of very great importance, and the facts are all well 
put The general literature on this subject is very 
confusing, and we welcome the attempt—and we 
think the successful attempt—to make it clear 
The chapter requires careful and thoughtful reading, 
but it will well repay the time and labour spent on it 

Taking this volume as a whole, it is the most 
interesting one yet issued, and, in itself, will give 
this ‘ System * a very high place in bacteriological 
literature J M Beattie 


Biological Control of the Coconut Moth 
The Coconut Moth in Fiji a History of its Control 
by means of Parasites By Dr J D Tothill, 
assisted by T H C Taylor and R W Paine 
Published for the Government of Fiji Pp 
vn + 269 (London The Imperial Bureau of 
Entomology, 1930 ) 31s 6d net 
HIS sumptuously produced volume is in reality 
a detailed account of a single experiment in 
applied entomology It is concerned with the 
biological control of a species of moth the larva 
of which, m attacking the coconut palms of Fiji, 
threatened the copra industry of those islands 
with disaster The insect m question, Levuana 
trtdescens, belongs to the family Zygsemd® and, so 
far as is known, is confined to Fiji Its larv®, by 
destroying the foliage of the coconut, converted 
what were originally waving green fronds into 
remnants of miserable lifeless grey Since the 
insect proved to be free from parasitic enemies, 
this fact m itself suggested that its original home 
may be m some land other than Fiji It also 
appeared probable that the introduction, under 
favourable conditions, of some effective insect 
enemy might go a long way towards solving the 
problem of its control The present volume is a 
record of how this theory was translated into 
praotipe 
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Since a search among the Pacific islands for 
Levuana in its native home, where it would most 
likely be subject to attack by parasites, proved 
fruitless, recourse had to bo made to allied coconut 
pests Insects of the family Zyg®md» cure rarely 
destructive, but the species Artona catoxantha is 
known to attack coconuts m Malaysia and Java 
It proved, furthermore, to be subject to attack by 
the Tachuud fly Ptyckomyia remota Since Artona 
and Levuana are closely related, it appeared prob 
able that a parasite of the former genus would 
find the Levuana an acceptable host The cam¬ 
paign hinged on this possibility and, after con¬ 
siderable difficulties, the Tachimd fly was eventually 
introduced into Fiji The success of the experiment 
was remarkable six months after its mtroduotion, 
the fly had spread throughout the areas of Fiji 
affected by the Levuana , and many of the out 
breaks had subsided entirely owing to the destruc 
tive effects of this parasite upon the caterpillars 
of the moth There has, to-day, been no out¬ 
break of the pest for more than three years, and the 
copra industry of Fiji has been extricated from an 
awkward predicament by this fortunate biological 
experiment 

The history of the campaign is described m detail 
in this volume the structure and life-history of 
the moth are elaborately dealt with and the para- 
sitio Plychomyxa is similarly discussed Allied 
Zygamid moths and their natural control also 
come m for treatment, and there is a wealth of 
text-figures and beautifully executed oolourod and 
half-tone plates appended The whole volume 
thus serves as a detailed permanent record of an 
experiment of equal importance to those achieved 
in Hawaii and elsewhere No "similar biological 
triumph has so far been placed upon record m so 
complete and elaborate a form The high price 
of the volume may militate against its rapid oir 
dilation, but all whose business is ooncemed with 
pest control will need to add it to their bookshelves 
It should prove a valuable propagandist source in 
that it will focus attention upon the possibilities 
of biological control—-when it is applied intelligently 
to problems amenable to this method of solution 

A number of entomologists, administrators, and 
others have played their part in the campaign 
recorded To each of these we tender our sincere 
congratulations upon an achievement that should 
rank high m the annals of applied entomology 
The Imperial Bureau of Entomology, which pub 
lished the volume on behalf of the Fiji Government 
also deserves commendation for the faultless style 
in which it has been produced A D Imms 
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Lord Balfour in his Relation to Science By Lord 
Rayleigh Pp vm+46 (Cambridge At the 
University Press, 1930 ) 2s 6d net 

Following the death of the Earl of Balfour, FRS, 
Chancellor of the University of Cambridge, which 
occurred on Mar 19 last, an obituary notice by his 
kinsman, Lord Rayleigh, was published in the 
Proceedings of the Royal Society This memoir was 
limited to an account of Lord Balfour’s early 
history and mental development, his scientific and 
philosophical thought, and his administrative work 
for scientific, industrial, and medical research 
ljuite justifiably it was soon realised that, beyond 
strictly scientific circles, there was an interested 
public desirous of knowing about those very matters 
detailed therein, their kind and substance Ac¬ 
cordingly, the memoir has been republished, with 
d photograph as frontispiece 
In all probability the public referred to would 
have welcomed more about this many-sided per¬ 
sonality in fields of knowledge and inquiry which 
embraced science The earlier part of the memoir 
recalls Balfour’s upbringing, and the springs of 
scientific interests which welled up in the family 
brotherhood and sisterhood and immediate con 
nexions As regards the latter, Lord Salisbury, 
sometime Prune Minister, was Balfour’s uncle, 
lord Rayleigh (father of the writer of the 
-memoir), his brother-m-law We are told that 
throughout his life Balfour had the highest ad¬ 
miration for Darwin, “ because ”, he said, “ he 
was not a partisan—he really wanted to find out 
the truth—an attitude of mmd seldom found 
among men of science, and never among theo¬ 
logians ” Rather contrariwise, an extract from 
Lady Rayleigh’s journal, June 16, 1892, records 
that “ Paderewski was at the Royal Society soiree 
last mght, and m discussing it Arthur remarked of 
the scientific guests, * They are the people who are 
changing the world and they don’t know it 
Politicians are but the fly on the wheel—the men 
of scienoe are the motive power 9 99 
Throughout this study no passing allusion is 
made to Lord Kelvin, yet contact with Balfour 
must have been close and cordial, and fraught with 
inherent interest He was, in fact, president of the 
Royal Society at the date of the soiree mentioned 
above 

Slate of Arkansas Arkansas Geological Survey 
Bulletin 3 Geology of the Arkansas Paleozoic 
Area y with especial reference to Oil and Gas 
Possibilities By Carey Crorieis Pp xx + 457 
+ 45 plates (Little Rock, Ark Arkansas 
Geological Survey, 1930 ) 

The area oovered by this work is some 25,000 
square miles in the central, northern, western, and 
north western parts of the State of Arkansas, con 
£fcitutmg the highlands and embracing the well- 
known physiographic elements the Ozark Plateau, 
the Arkansas River Valley, and the Ouachita 
Mountains The volume is of interest to geologists 
generally because of the good account of the 
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different palaeozoic faunas given, an account en¬ 
hanced m value by the excellent illustrations of 
the characteristic fossils In fact, the illustra¬ 
tions as a whole are such a conspicuous feature 
that they may almost be said to make the book 
Certainly, some of them depicting field-features 
would adorn many a well recommended text book 
of physical geology, and it is a pity that they are 
comparatively lost in a State survey memoir 
With regard to oil and gas possibilities, the 
Ouachita Province is regarded as unfavourable, the 
Arkansas Valley implies for the most part dry gas 
resources, and the southern part of the Ozark high¬ 
land has a slight chance of oil production There 
is a sidelight on the applicability of the carbon 
ratio theory in connexion with the gas prospoots , 
some of the ratios of the Carboniferous coals are so 
high as eighty eight, which should rule out any pos¬ 
sible existence of gas fields , these ratios, in point 
of fact, are without significance, since some of the 
largest producing gas fields are located in such 
terrain 

This is a readable memoir It gives a clear im¬ 
pression of the pure and economic geology (in so far 
as oil and gas are concerned) of a vastly interesting 
region, and in style and presentation breaks away 
from the more monotonous conventions of the 
national survey There are two maps included, 
both tectonic, one depicting structural axes of the 
Arkansas Valley and Ozark Provinces, the other, 
axes of the Ouachita Mountain Province 

H B M 

Sedimentary Petrography with Special Reference 
to Petrographic Methods of Correlation of Strata 
and to Subsurface Oil Geology By Henry B 
Milner Second (revised and complete) edition 
Pp xxi+514+40 plates (London Thomas 
Murby and Co , New York D Van Nostrand 
Co , 1929 ) 21s net 

Milner’s “ Sedimentary Petrography ” is essenti¬ 
ally a laboratory manual and text-book It incor¬ 
porates two previously published works by the 
same author—“An Introduction to Sedimentary 
Petrography” and “Supplement to an Introduc¬ 
tion to Sedimentary Petrography ” 

In the new volume the author’s aim has been to 
provide a comprehensive text-book of tho petrology 
of all types of sediments, consolidated as well as 
incoherent Not only, therefore, is the text of the 
earlier volumes amplified and brought up-to date, 
but also much entirely now matter has been added 
Chief among this is a lengthy chapter on the 
petrography of the consolidated sediments, that 
is, limestones, shales, etc , as opposed to loose sands 
In another now chapter the author discusses at 
some length the desirability of the employment 
in the study of soils of the methods of examination 
of sedimentary rocks dealt with earlier in the text 
The whole bias of the book is admittedly to¬ 
wards the examination of sedimentary rocks by 
study of their 4 heavy residue ’ content, with 
emphasis on tho economic applications of the 
results obtainable Commendaole features are 
the numerous diagrams and plates, and the large 
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number of references in the text to original papers 
There is also an extensive bibliography 

The practical study of sedimentary rocks has 
been much to the fore m recent years To all 
interested, whether from a scientific point of view, 
as oilfield geologists, or as soil mineralogists, this 
manual should prove invaluable 

Production Conditions , Organisation and Results of 
Czechoslovak Farming Edited by Dr Vladislav 
Brdlik Part II Pp 242 + 79 (Prague State 
Agricultural Institute, 1930 ) 24$ 

An elaboration of statistical material touching the 
production and yield conditions in Czechoslovakian 
agriculture is set forth in this volume The material 
is based on returns from 1652 farms for the years 
1909-1913, and contains, on one hand, deductions 
from the statistical material published in Part I 
with comparisons from a territorial point of view, 
and on the other hand, a critical consideration of 
the data from the point of view of representative 
investigations The question brings into relief the 
changes m the oiganisation of farms and the results 
of their workings in the case of transition from the 
intensive and highly developed western methods to 
the extensive system as now practised in Czecho¬ 
slovakia The deductions arrived at from the vanous 
points of view form a basis for measuies of practical 
and economic policy (for example, customs, fin 
ance) and for scientific purposes, and so on The 

J rablished material also has a historical significance, 
or it shows farming conditions as they existed 
before the great changes produced by the War 
The data, as worked up, provide a basis for various 
economic calculations, as they represent stabilised 
and normal relations both in regard to prices and 
methods of farming, and the method of presenta¬ 
tion makes it possible to use the material in the case 
of changing price conditions It is claimed that 
this published statistical material will remain a 
basic and firm starting-point for the study of what is 
translated as the “ dynamic economic phenomena” 
For convenience of reference the critical examina¬ 
tion of the data by Dr Stanislav Kohn is given 
in French and German as well as Czoeh, similar 
treatment being given to the mtroduction, chapter 
headings, and certain tables 

Chinese Civilization By Prof Martel Granet 
Translated bv Kathleen E Innes and Mabel R 
Brailsford (The History of Civilization iSenes ) 
Pp xxm + 444 + 12 plates (London Kegan 
Paul and Co, Ltd , New York Alfred A 
Knopf, 1930) 25* net 

Db Granet’s study of Chinese civilisation ranges 
from the beginnings as set forth in the traditional 
account of the Tsu-King down to the end of the 
second JIan dynasty in the early years of the third 
century ad It falls into two parts In the first 
the political history is briefly surveyed In the 
second the constitution and development of Chinese 
society is reconstructed M Granet deals critically 
with the traditional history and shows it to be an 
ideal projected into the past by antiquarian recon¬ 
struction and remodelling of the materials Up to 
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the present the auxiliary studies of ethnology and 
archaeology have thrown little bght on the probleniH 
of tradition, and M Granet constantly emphasis* s 
the need for excavation At the same time, he n 
prepared to put it forward as a working hypothesis 
that Chinese civilisation is to be explained by th( 
contact of tw o principal civilisations, one a civihsa 
tion of terraces and millet, and the other a civihsa 
tion of nee and the low lying plains M Shiro 
kogorov’s investigations of the physical anthropo 
logy of Northern ChmA would appear to support 
this view 

In his second part, m dealing with Chinese society 
M Granet accepts tradition, but interprets it by a 
correlation with the evidence of the histono periods 
This makes possible a reccHBitruction beginning 
with the initial organisation among the peasanl 
families and rural communities of the plains, pass 
mg on to the foundation of the chieftainships anr 
the aeignoral towns, and ending with the state oJ 
society at the beginning of the empire Here M 
Granet’s w'ork is a bn 111 ant piece of interpretation 

Birth Control on Trial By Leila Secor Florence 
Pp 160 (London George Allen and Unwin, 
Ltd , 1930 ) 5s net 

The enthusiastic claims of the contraceptive 
literature of a few years ago have now given way 
to a general impression that there is no satisfactory 
method of preventing pregnancy This is con 
firmed by an investigation undertaken by Mr^ 
L S Florence at the Cambridge Birth Conti ol 
Clime, and now published under the title of “ Birth 
Control on Trial ” Her conclusion that such 
methods as can be recommended are too com¬ 
plicated and unreliable is fully justified Every 
doctor sees occasional patients whom he must warn 
to avoid pregnancy, and to such warning there 
ought to be added some instruction concerning 
methods There is obviously a demand for re 
search into this subject, which can only be under 
taken by the medical profession The book is not 
intended to hold a bnef for the ethics of birth 
control, but some of the case-histories it contains 
are sufficiently tragic to shake the convictions of the 
most confirmed opponent of contraception 

General Practice (Some further Experiences) By Dr 
Ernest Ward Ppiv + 108 (London John Bale, 
Sons and Damelsson, Ltd , 1930 ) 3* 0d net 

Dr Ernest Ward’s second book on the joys and 
troubles of general praotice is as entertaining as his 
former “ Medical Adventure ”, in which were de 
senbed clinical, obstetnc, and pathological expen 
enoes The present volume is devoted to the othei 
side of a practitioner’s life, and oovers a wide range 
of subjects, from where and how to secure a practice 
to when and whom to marry The chapters on the 
arrangement of the day’s work, and the attitude of 
the doctor to his patients, his colleagues, and un 
orthodox treatment, are particularly good Thf 
author disclaims any intention of giving advice, bur 
every page contains the equivalent of years of 
experience The book is sure to be of interest to 
every medical man 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by His correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Stellar Structure 

In Nature of Jan 3, Prof Milne writes that my 
theory of stellar structure accounts for the existence 
of giant, dwarf, and white dwarf stars, “ only at the 
cost of ad hoc hypotheses quite outside physics It 
assumes stars to contain atoms of atomic weight highei 
than that observed on earth, and it assumes them to 
be relentlessly disappearing in the form of radiation , 
it appeals to discontinuous changes of stato consc 
quant on successive ionisations, for which them is 
little warrant ” 

This seems to me a mass of highly concentrated in 
ac< uracy My actual h> j>otheHes are that the Htars 
we observe m the sky must be stable and need not be 
gaseous , it seems odd to describe these as “ ad hoc 
hypotheses quite outside physics” What Milne 
describes as assumptions ” are inferences after the 
mam results have been obtained After the Russell 
diagram has been obtained an atomic number of 95 
seems to give the best fit with observation, but I could 
have “assumed” a far lower number and obtained 
quite a good fit Incidentally, no other theory gives 
any fit at all—or even anything to fit The appeal 
“to discontinuous changes of state” appears to be a 
highly coloured description of the fact that 1 find that 
a bands of stability and instability alternate 

I find it hard to believe that other astionomers 
understand my theory as little as floes Prof Milne 
If they do, he is no doubt right in saying that the 
majority do not accept it 

I am not writing to challenge Milne’s inaccuracies 
so much as to ask whether his new theory must not 
ultimately prove identical with my own theoiy, winch 
“ the majority of astronomers do not accept ” Wo 
start out on the same rood, by not seeing eye to e've 
with Sir Arthur Eddington Milne’s recent dm 
covenes™ that mass and luminosity are independent, 
that the mass luminosity relation is a happy (oi un 
happy) accident, etc —are merely old familiar land 
marks on a road which I travelled and described fully 
in Nature and Afon Not It A S inoro than Un 
years ago 

Milne and I part company on the question of stellar 
boundary conditions The classical Emden solution 
starts with a fimto density at the star’s centre and 
integrates outwards Eddington, and then I, fol 
lowed Emden in thinking that Nature was bound to 
look after the boundary conditions somehow or other 
Then I noticed (“Astronomy and Cosmogony”, 
§§ 80, 81) that what appears to be a single solution m 
a star’s interior, spreads out into a whole tassel neai 
the photosphere , it proves to be merely an asymptote 
to a whole family of solutions which coirespond to 
different boundary conditions This shows that any 
boundary condition can be satisfied, so that “ the in 
fluence of the special conditions which prevail at the 
surface soon disappears as we pass inwards into the 
star ” (1 c § 80) 

This fundamental point can bo illustrated by a 
simple model suggested by Milne (M N , 90, p 53) 
Represent a star by a sphere of copper s with a heating 
coil at its centre, and its photosphenc layers by s', a 
thin coat of asbestos, paint, or other substance Var> 
ing the substance of s' represents varying the photo 
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spheric conditions of a star, we want to find how 
interior conditions depend on s' Milne solves the 
problem wrongly, as I think, and concludes that the 
sphere^ coated with asbestos will be “ much hotter 
inside ” than one wholly of copper, “ for it is jacketed 
by a bad conductor ” As every plumber knows, this 
is not so, only a thick layer of asbestos will make 
things much hotter inside It is, I think, the same 
with the stars Whatever the photosphenc condi¬ 
tions, the photosphenc layers are not thick enough to 
make any real diffeience 

Thus Milne’s involved procedure of integrating 
inwards, getting infinite or zero density, and then 
letting masses of unsupported gas crash to finite 
densities seems to me alt unnecessary , he could have 
assumed a finite cential density to begin with and 
integrated outwards, and as this is the exact pro¬ 
cedure followed in my theoiy I cannot see how our 
final results can bo different—unless one of us makes 
a mistake in analysis or arithmetic 

It is, of course, also the procedure followed by Edding¬ 
ton m his t lassie papers Whore 1 differ from Edding 
ton is not on general questions of procedure , it is that 
he thinks a star’s centre must be gaseous, whereas 
I do not Also, we differ as to whethei his very 
restricted model with ktj constant is a very good or 
a very bad model Milne apr>eftiH to have followed 
Eddington so far in tying nimself down to thus 
particular restriction Unless I am gieatly mistaken, 
all that is essentially novel in lus theory (os shown 
in Eigs 1 and 2 in his Nature article) will vanish 
to nothing as soon as he freos himself from this im¬ 
possible and misleading restuc turn 

J H Jeans 

( lev eland Lodge, Dorking, 

Jan 5 


Aurora Display and Magnetic Disturbance 

On Saturday evening, Dec 20, at about 18 h 35 m , 
I noticed that the sky was strongly illuminated along 
the northern horizon, the light extending about 40° 
in azimuth, with its contre, as near as could be esti¬ 
mated from the position of the pole star, true north, 
and a maximum altitude of about 15° It was at 
onco suspected as an auroral arch, but as the magnetic 
curves which had come off that morning showed the 
magnetic conditions to bo exceptionally quiet, some 
doubt was felt as to the aui oral character of the light 
A suspicion was ontertamod that it might be due to 
the illumination of a sheet of very high cloud, though 
the sun was far below the horizon This, howevor, 
appeared unlikoly, both from the length of time after 
sunset and from tho fact that there wan no illumina¬ 
tion over the western or north western horizon 

The light was kopt uiulei observation, and was very 
steady, with no indications of streamers, though once 
or twice there was a suspicion of a flicker higher up 
in the sky At about 18 h 50 in the light began to 
fade out, commencing at the eastern end of the dis¬ 
play, and at 18 h 55 m the last traces at the western 
end had disappeared 

That this phenomenon was an auroral display is 
confirmed by tho magnetic curves which came off on 
the morning of Dec 22, which show that a quite 
notable magnetic disturbance was in progress at the 
time 

Tho magnets began to be slightly disturbed at about 
1 (> h , a ‘ bay ’ forming in tho declination trace, centred 
at about 17 h 10 m and the horizontal force falling 
to a minimum at 17 h The most notable feature 
of the disturbance was the fall in value of the declina¬ 
tion from a maximum at 18 h 2 m , to a minimum 
at 18 h 63 m through a range of 39' The major 
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portion of this fall ooourred at a practically uniform 
rate between 18 h 28 m and 18 h. 53 m , during 
which interval the range was 31', followed by a sharp 
nee of 18' 

The chief feature of interest in this observation is 
that the auroral light persisted whilst the declination 
value was falling rapidly, and ceased at practioally 
the same moment as that fall ceased There is some 
doubt as to the exact moment when the auroral light 
ceased to be visible It was certainly not later than 
18 h 55 m, but it may have been from one to two 
minutes earlier 

Now if the aurora and magnetic disturbance be 
attributed to a stream of ionised particles emanating 
from the sun and reaching the earth’s upper atmo 
sphere, consideration of the above conditions enables 
us to assign the nature of the charge carried by the 
particles For such a stream would, in the northern 
hemisphere, bo proceeding from lower to higher 
latitudes, and descending earthwards m the vicinity 
of the pole, and considering suoh a stream as equi 
valent to an electric current, the application of Clerk 
Maxwell’s 1 corkscrew ’ rule shows that to produce a 
diminution of the westerly component of tne earth’s 
magnetic field (a deorease of westerly decimation), 
the charge carried by the particles must be negative 

When the stream ceased, it would be ox pec ted that 
both the ionisation of the upper atmosphere, caus 
ing the auroral light, and the magnetic deflecting 
force would cease at about the same time That 
the light should have first faded out at the eastern 
edge, and persisted longest at the western, remains 
unexplained 

It is worth noting that this magnetic disturbance, 
though not very large, is one of an unbroken sequence 
at approximately 27 days’ interval, persisting since 
December 1029 The eruption on the sun observed 
with the spectrohelioseope at Greenwich on Nov 26, 
as noted in Nature of Deo 20, occurred about a day 
after the commencement of the November member 
of the series 

The disturbances of this sequence have commented 
throughout with the passage of solar longitudes 120° 
to 160° over the central meridian of the visible disc, 
and have lasted for 8 to 10 days, coming to an end 
with the meridian passage of solar longitude about 
30°, thus indicating exceptional activity over the 
sun’s surface between these longitudes throughout 
the year 

J P Rowland, S J 

Ston> hurst College Observatory, 

Nr Blackburn, 

Dec 23 


The Latent Splitting of Bars undergoing 
Transverse Vibrations 

The formation of slip bands in bodies subjected to 
different kinds of stresses has been studied by several 
observers These have been regarded as dependent 
on the crystalline nature of the materials More 
recently A Nadal 1 has given an interesting aocount 
of his experiments with marble, paraffin, and several 
metals, illustrated with numerous photographs 
While studying the variation of Young’s moduli of 
materials under low stresses by a method similar to 
the one described by me,* it was noticed that con¬ 
siderable fluctuations occurred in the frequency of a 
fixed length of a bar when observations were taken 
over a long period of time These could not be 
ascribed to any sources of error Further, it was also 
observed that these distmet frequencies did not vary 
in any continuous manner, but that cert am definite 
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values repeated themselves when a largo number of 
observations was taken For many purposes these 
fluctuations are usually ignored and a mean value of 
the frequency determined for a given length of the 
vibrating bar The observations reported here, how 
ever, leave no room for doubt, as others have also 
pointed out, that a vibrating bar clamped at one end 
is not a constant source of frequency at all What 
these fluctuations in reality signify is the purpose 
of this note to suggest 

These fluctuations in frequency can be explained on 
the assumption that the experimental bar is in reality 
made up of a number of thinner strips of nearly 
equal thicknesses coupled together by cohesive forces 
It has been then found possible to work out a relation 
between the thicknesses of the component strips of 
the bar and the distinct frequencies into whion the 
bar as a whole vibrates from time to time—the 
frequencies generated being the result of the action 
and reaction of the component parts on each other 

If t v L, etc , be the thicknesses of the component 
strips of a bar of total thickness d, so that 

d = f j + iyi 

where N is finite and small, and if n lt n t , n., etc , be 
the distinct frequencies of the bar as a whole, it can 
be shown that 
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Since d y rq, n„ etc , are all measured directly, we 
have here a method of calculating the thickness ot 
the component strips into which the bar, although 
sound to all appearances, really splits In support of 
this view of the phenomenon, it is interesting to point 
out that the actual linos of ruptures, separated by 
distances exactly predicted from the above theory, 
have been observed and measured in a large variety 
of substances under a microscope These rupture 
lines are very sharp and run parallel to the surface 
of the bar perpendicular to the plane of its bonding 
The agreement between the calculated and observed 
values of t’s is remarkably good The substances 
examined so far include, among others, copper, steel, 
aluminium, marble, slate, and different kinds of wood 
All these materials show the effect described above 
very clearly In view of the general nature of the 
phenomenon common to such different substances as 
wood and metal, and also in consequence of the 
fruitfulness of the idea that the experimental bar can 
be looked upon as made up of a discrete number of 
thinner bars held cohesively together, it is here 
suggested that * latent splitting ’ is a more appropriate 
name for the effects observed than formation of % slip- 
bands \ which seem to refer to crystalline substances 
in particular 

Since the f s and their differences for any material 
must be an integral number of times the thickness of 
its ultimate component parts, an interesting applies 
tion of the theory sketched above leads, with the power 
of the apparatus used in the present investigations, to 
a determination in the case of 

(a) Wood—of the mean diameter of its fibres 

(b) Metals and stones—of the thicknesses of crystal 
grains or distances between cleavage planes which 
are exact multiples of the lattice cell oonstant as 
given by X ray analysis Full details of theory 
and experiments will be published shortly in a paper 
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in preparation 
given here 


Only a few typical results are 


I 

Material 

1 from theory 
la cm 

t from obe 
tit cm 

Boxwood 

0-0740 0 0750 
0*053, 0 051 

£3 

00 

00 

Copper 

0 0338 0-0888 
0 0440 t 0-0605 

0 033 
0-045,0 070 

Slate 

0-0442,0 042 
0-0381 ,0 0370 

0 045,0 040 
0 038,0 037 


Unui 

diameter ol 
fibre* from 
theory In 
cm 


Fibre 
diameter 
directly 
measured 
in cm 


*0 55x10-* 


6 58 x 10* 4 


fThe thlckneoe of grain 
dednoed - 000 24 x 10** 
I cm and thin la £51 x 
i 3-010 A , where 8 010 A 
la the value from X ray 
L measurement 
fThe thlckneae of grain 
deduced - 005 64 x 10** 
cm and this la £00 x 
8 027 A . where 3 02 A 
la the value from X ray 
meaaureraent 


The wood fibres were prepared by the Schulze 
process, and their mean diameters were measured 
directly under a microscope 

K Prosad 

Physics Department, Science College, 

Patna, India, Nov 21 


1 Znti r tech PAyrli, ft, 9, pp 369-378 
■ Phil Mag , vol 7, p 548 March 1929 


Systems of Four Immiscible Liquid Layers 

Systems of three immiscible layers aro sufficiently 
uncommon to be noteworthy, ana no system of four 
layers appears to have been described (excluding sye 
toms oontaimng free mercury) Nor is this remarkable 
when it is recalled, first, that practically all dry organic 
liquids are completely miscible, almost the only ex 
coptions being polyhydrio alcohols , secondly, that a 
system of four liquid phases requires the existence of 
four substances or solutions, which taken three at a 
time yield at a fixed temjierature four systems each of 
throe liquid phases, the lmmiscibihty of which is in 
no ease destroyed on saturation with the fourth com 
ponent The majority of the hitherto desoribed ays 
terns of three liquid phases (of which the system water- 
aniline-hexane is typical) owe their existence to tho 
projporties of a substance such as aniline or succinic 
nitrile, which is not completely miscible with water, 
but itself absorbs sufficient water to destroy its misci 
bility with another solvent, such as hexane or carbon 
disulphide, which absorbs only traces of water 

A Btudy of systems oontaimng soaps revealed a dif 
ferent type of three-layer system When an electro 
lyte is added to an aqueous soap solution in equilibrium 
with an organic solvent not completely miscible with 
it (or when the soap concentration is increased beyond 
a certain limit), one of three things may happen 

(1) The soap is salted out as solid curd 

(2) The soap is transferred completely to the solvent 
layer 

(3) The salted-out soap absorbs water and solvent 
to form a third layer immiscible with either lye or 
solvent 

The system sodium oleate, sodium chloride, ethyl 
acetate, water, illustrates all three possibilities the 
first, for example, at 25°, the second at 6S° for high salt 
concentrations, the third for lower salt concentrations 
at the same temperature These three layer systems 
differ from the type previously mentioned in that two 
of the layers are predominantly aqueous in composi 
tion Since such systems can be prepared using either 
aniline or hexane as the solvent, and since wet aniline, 
hexane, and water are mutually immiscible, the con 
ditions are fulfilled for a system of four liquid layers, 
provided the presence of soap m at least three of them 
does not destroy their lmmiscibihty Suitable pro 
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portions do, m fact, yield a four phase system at room 
temperatures , this is most easily prepared by mixing 
the organic liquids and oleic acid (which are miscible 
m the absence of water), and adding sufficient aqueous 
sodium hydroxide to saponify the fatty acid and salt 
out the soap The following proportions yield ap¬ 
proximately equal volumes of the four layers 

Hexane (or light petroleum) 12 c c 

Aniline 7 c c 

Oleic Acid 0 5 c o 

Alcohol 1 5 o c 

Aqueous Sodium Hydroxide - 0 8N 10 c c 

The alcohol is not essential to the system, but 
reduces the time required for separation of the layers 
from hours to mmutes An increase of temperature 
or of electrolyte concentration renders miscible the 
hexane and aniline layers (first and third from the 
top), which then form the top layer 

This four-phase system contains five components 
(excluding the alcohol), which is one more than the 
minimum required by the phase rule Although both 
aniline anti hexane could probably be replaced by 
other liquids, there scorns to be no possibility of pro 
ducing a four phase system of this type with only 
four compononts 

It need scarcely be added that the addition of mer¬ 
cury gives a five layer system—a unique scientific 
curiosity E Lester Smith 

Research Laboratory, 

Chelsea Polytechnic, S W 3, 

Dec 9 


The Longitudinal Distribution of Photoelectrons 

Formula of the type 

P(eyld oc (A + B (os 0 ) sin 3 ods (1) 

as a first appioximation to more complex forms have 
been proposed as illustrating the existence of longi 
tudinal asymmetry in tho spatial distribution of 
photoelectrona 1 Here P(8)de is the probability of 
photoelei tnc emission between angles 6 and (0 + dd) 
to the ray, A is usually unity and B some function 
of the frequency of the incident radiation and of the 
atomic number of the atoms upon which the radiation 
falls The angle of bipartition 0 6 is then obtained 
from tho r< lation 

I (A + B ooa 0) sin 1 0<£0 = / (A f B cos 0) sin* 6dA (2) 
Jo 

and the averago forward momentum 

_ __ , w 

mv cos 0 - mv (A + B cos 0) sin* 0 cos 8d& 

/ - 

j j (A + B cos 0) sin* 0d0 (3) 

I should like to point out that from another point 
of view the distribution formula (1) does_not give 
the information concerning 0 b and mv cos 0 that is 
ascribed to it A similar expression can be built up 
from quite simple principles, which, however, preclude 
us from performing any integration outside the limits 
0 to r/2 

Assuming the wave mechanical principle of inter 
ference P(0) ocsin* 0 and that independent groups of 
photoelectrons originate from a small plane circular 
area of radius 6 normal to the ray and a small spherical 
volume of radius a respectively, situated at the origin, 
we could write down at once the whole probability 
JP(0 )d0 * (AVa 1 + B'rb * cos 0) sin* tfd? (4) 

where A' and B' are factors independent of 0 

From the way in which the problem is stated and 
because of the inclusion of the cosine term involving 


92 


NATURE 


[January 17,1931 


negative probabilities, expression (4) must be regarded 
as uni Lateral and mtegrable only between the limits 
0 to r/2 If the other half of the spherical aperture 
surrounding the origin is to be considered, the ray 
must be reversed Everything would then be sym 
metrical about the plane B - t/2, there would be no 
justification in drawing any other conclusions with 
regard to B h or to the average forward momentum 
Of course, if equation (4) is integrated as in (2) and 
(3) it will yield results which are obviously fictitious 
That longitudinal asymmetry exists has been 
abundantly shown by experiment It is introduced 
in the Compton effect, and it is apparent that the 
probability of the interaction between a photon and 
an electron must depend on some mutual directional 
relationship existing between the two during the period 
of interaction Lewis Simons 

Birkbeck College, London, E C 4, 

Dec 1 

1 HommerfeM Wave Mechanics p 187. 1030 O Sehur Ann d 
Physik 4 , p 441, 1930 See also Carrelll, Nature, Juno 1, 1020, and 
K J Williams, Nature, April 13 1929 


Part-Absorption Phenomena of X-Rays 

In connexion with the partly absorbed lines 
observed by Ray (Natuke, May 17, p 740, June 7, 
p 850, hept 13, 1930* p 399), I have observed the 
following linos, using similar arrangements 


Incident 

fiadintJou 

Absorbing 

Substance 

Modified Line* 

Origin 

Foivaj j 

C 

2022 X U 

FcKai a - C Ka 

(471 0) 

N 

(450 <i) 
2053 X U 

(20 4) 

F eKa, j-NAa 

»» 

A1 

(443 8) 
1975 XU 

(27 2) 

FeXai ^ - AlL t 

FeX/q 

»» 

(461 4) 
1784 X U 

(9 0) 

FeXft - A1L X 

(519 9) 
NiKax , 

»» 

(510 8) 
1088 X U 

(0 1) 

NiKai 2 -At £, 

(550 0) 


1 (540 0) 

(100) 


The figure* in the bracket Indicate the value* of vll R 


A current of 7 ma was passed through the X lay 
tube at a peak voltage of 24 kv The transmitted 
beam was analysed by a calcite crystal 

The appearance of the lines with aluminium as the 
absorbing substance is rather interesting Though 
the actual value of AIL, is not known, the theoretical 
value obtained by Mukherjoe and Ray (Zeit f Phys , 
vol 57) is 9 2 (p/R) Aft yet I have not observed any 
line having Ka, t - AIL, an origin This seems to tie 
in accordance with the observations of Robinson, 
who found that if the energy of the incident quanta 
is large when compared with those of L levels, the 
L r absorption edge has a much greater intensity than 
that of L, 

The partly absorbed lines are diffuse and have a 
definite breadth, and as such they can be selected 
from known faint lines The breadth of the lines, 
when measured in volts, approximates to the lomsa 
tion potential of the atom in question, and thus points 
to the fact that the electron, which is lifted from the 
original level to the periphery or to any other optical 
level by the part absorption of the radiation, is not 
removed from the atom completely 

In this connexion it may be pointed out that as 
the partly absorbed lines aie very weak and diffuse, 
great precautions were taken to reduce the blackening 
of the plate from the general radiations, especially 
from higher orders, as much as possible, by decreasing 
the voltage and increasing the current through the 
X-ray tube Further, by varying the thickness of 
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the absorbing layer and the time of exposure, a con¬ 
dition was found where the beet photographs were 
obtained in about 8 hours Agfa Rdntgen films are 
more suitable for this type of work than ordinary 
plates R C Majumdab, 

Department of Physics, 

University College of Science, 

Calcutta, Nov 19, 


The Equivalence of the Valencies of Carbon 

I pointed out some time ago, 1 that despite 
Pasteur's onginal statement, or at all events, the 
text book version of it, optical enantiomers were 
possibly not completely identical I followed this 
up with an investigation of the rotatory powers of 
the mandelic acids, 1 in which at least preliminary 
evidence of non identity was obtained I am about 
to publish an account of a lengthy investigation 
of the camphoric acidB, in which differences of the 
same kind have been observed 

In the papei to the Faraday Society (loc cit ) 
I pointed out that ft probable consequence of the 
non identity of enantiomers would be that, in the 
language of the tetrahedral conception, the carbon 
valencies weio not symmetrically distributed in 
space, and that, therefore, numerous unsuHi>ected 
isomers, differing only slightly in physical properties, 
should exist It therefore behoved us to investigate 
anew the properties of such bodies as methylene 
chloride, bromide, and iodide, the supposed non- 
existence of isomers of which was formerly adduced 
eh evidence in favour of the tetrahedral, as opposed 
to tho plane, distribution of the carbon valencies 
1 am, of course, not contending for a plane distribution 
of valencies It is of interest that my suggestion of 
alternative orbits for an electron in the same atom 
has been biought forward inde}>endently as an ex 
planation of the existence of * electro-isomers * 

As a preliminary to commencing work upon the 
methylene halides, I read through the literature on 
the subject, or at least such of it as is accessible to me 
here, and I was aurprised to find that two crystalhno 
modifications of methylone iodide are already known 
to exist 3 Polymorphism is not considered as evi 
dence of chemical difference, but merely of difference 
in crystal lattice, but ono may be permitted to ask, 
why should alternative lattices be possible, if the 
molecules themselves are identical in size, configura¬ 
tion, and fields of force ? The obvious method of 
attack here is to investigate the melts obtained from 
each form, after the manner in which the keto enol 
transformation has been investigated, and this I 
shall proceed to do In my opinion, two modifica¬ 
tions of methylene bromide and of methylene chloride 
would also have been observed, had not these bodies 
been liquid at and below room temperature 

A N Campbell 

Department of Chemistry, 

University of Manitoba, 

Winnipeg, Canada 

1 Nature. Nov 23,1920 

1 Campbell and Garrow, Tran* Faraday Soc , M, 560 , 1930 

* Beckmann Zett phyrtk them , 44 , 853, Brunt and (aUogarl, Att» 
Aecad Lutce\, (5) 18,1, 485 (till* from BclUteln) 

Relation of the Liquid to the Crystalline State 

In a recent note E Gross has found that the Debye 
elastic heat waves also give rise to modified scattering 
in liquids 1 The fact that electromagnetic waves are 
modified by the elastic heat waves shows that the 
origin of the latter in liquids is also electrical and akin 
to lattice oscillations in crystals In order to explain 
facts connected with X ray diffraction in liquids, it 
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was found that a liquid has to be regarded as a broken 
up orystal in which there ib thermodynamic equi 
librium between heat motion and force* of crystal 
formation 4 It was seen both theoretically and from 
observations on X ray diffraction that there is a 
maximum in the molecular arrangements m liquids 
corresponding to the structure of the substance in 
the crystal state It m evident that this paitial 
crystallinity of liquids is responsible for the modified 
scattering found by Gross It is, therefore, expected 
that those liquids which produce sharp diffraction 
effects should also produce sharp modified lines, and 
it will be interesting to see whether that comes out 
true 

In the same paper Gross suggests an instructive 
explanation of the broadening of Raman lines that 
each Raman line consists of a number of unresolved 
lines modified further by the elastic heat waves , 
he supports this view also in his later paper 3 This 
does not appear to me sufficient to explain the fact 
that in some cases where he observed modified 
scattering due to elastic waves there is no broaden 
ing of the Raman ImeB The following explanation 
appears probable to me In a crystal the natural 
frequencies of a molecule that are responsible for the 
Raman effect are modified, due to the surrounding 
molecules , but on account of the regular arrange 
raent all the molecules are affected in the same 
manner, and hence Raman lines are sharp But in a 
liquid the regularity of arrangement is broken, and 
hence the broadening out of the natural frequencies 
of the molecules We may, therefore, say generally 
that the more diffuse the X lay diffraction of a liquid 
the broader are its Raman lines, provided the natural 
frequencies of molecules are sufficiently influenced 
by the surrounding molecules 

Kedarkswab Banerjke 

Alipore Observatory, 

Calcutta, Nov 15 

1 Nature Aua 9 1930 p 201 

* Init Jour Phy* vol 4 pt 7 pp 541 556 

• Nature, Oct J8, J030, p 603 

The Photo-Reaction of Hydrogen and 
Iodine Monochloride 

We are unable to accept the conclusions of Rollefson 
and Lindquist 1 that hydrogen and iodine mono 
chloride do not react at ordinary temperatures under 
the influence of light These authors maintain that 
the reaction H. + Cl - HCl I H does not readily take 
place becauso the Cl atoms resulting from the photo 
dissociation of IC1 are mostly in the unexcited state 
They consider that the accompanying reaction 

TCI + Cl - I + is more probable Wo had already 
concluded certain experiments with H g and 1C1 before 
the above paper appeared, and had found, as we now 
find on repeating the work, that H t and ICl reactc* 1 
rapidly in strong light if the hydrogen pressure were 
large compared with the pressure of ICl Tins must 
mean that conditions favour the greater probability 
of the reaction H t + Cl - HCl + H, and that excited 
Cl atoms may not be necessary for it to take place 
The idea, however, that ICl dissociates into normal 
atoms is not accepted now by the original mvesti 
gators 4 

In some of our preliminary experiments we passed 
oarefully punfied hydrogen at atmospheric pressure 
and ICl at a pressure of about 20 mm into thin glass 
bulbs, which were then sealed off The reaction was 
very slow in artificial light (electric ^lobe), more 
rapid in diffuse daylight, and very rapid in direct 
sunlight, I, and HCl being the mam products We 
have also used hydrogen filtered through palladium and 
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dried over phosphoric oxide, and Kahlbaum's purest, 
crystalline ICl No special precautions were teucen to 
eliminate possible inhibitors except oxygen It is 
easy to understand why the reaction proceeds very 
slowly compared with the hydrogen chlorine reaction, 
as the chain will terminate with the formation of 
iodine atoms 

We hope to publish some quantitative results very 
shortly 13 P M ell or 

T Iredale 

University of Sydney, 

NSW, Austialia 

1 Jour Anwr ( hrm Sor , 82 2793 1930 

1 Qlbtion Natuke, 133 347 , 1929 Ze\t fiir Phytnk, 60, 602 1928 

Crystal Structure of Molybdenum Trioxide 

0r\ stals of molybdenum tnoxide, prepared by 
subliming MoO s jiowdcr, obtained from the pure 
ammonium compound, have been examined with 
X rays The crystals were small thin, lustrous plates, 
parallel to b (010) 

Laue photographs showed orthorhombic symmetry 
Oscillation photographs about the tluee principal 
axes gave the cell size as 

3 93 M) 02 A 
6- 13 91 L0 05 A 
c - 3 57 h0 02 A 

These seem to bear no relation to the crystallographic 
axial ratio given by NordenHkiold, 

a b c-0 3874 i 0 4747 

There are four molecules of MoO a per coll The 
space group is Q'{, (bnm), since (/r01) is halved if 
A l 1 is odd, and (OA 1) is halved if L is odd The co¬ 
ordinates of the molybdenum atoms are as follows, the 
centre of symmetry being taken as origin 

uuj tH ! v i J, J , u -i ], tM $, J , Mt'J 
u = 30°, v ~ 30 c approximately 

Intensity measurements are being made oil an 
ionisation spectrometer to fix the oxygen positions 

A full account of the structure will apjiear later in 
the Zeitschrift fur Kristaltographie 

Noka Wooster 

The Mineralogical Laboiatoiy, 

The Museums, Cambridge, 

Dec 8 

The Emission Bands of Sulphur 

H H van iDDPKiNcn 1 has made thn interesting 
observation that m the emission spectrum of sulphur 

i >rodu( ed by him such of the bands as were found by 
ioson 8 anti Henri and loves 3 to bo diffuse m the 
absoiption spottrum, aio ontuoly absent This gives 
stiong evidence in favoui of the view of ‘ pro 
dissociation ’ in tho molo< ule 

A few months ago, when I was working at King’s 
College, London I obtained spectrograms of the 
emission bands of sulphur by exciting them in a 
discharge tube containing sulphur vapour in the 
presence of high pressure argon Analysis of the 
bands is in progiess, but I find on my plates all 
the bands locorded m absorption by previous workers 
and many more towards tho red end, and tho bands 
are all sharp This indicates that argon helps in some 
way to arrest the pre dissociation of the sulphur 
molecule Analogous influences of rare gases are 
known, for example, in the production of the Cameron 
bands, the Baldet Johnson bands, etc 

In addition to the already known bands attributed 
to sulphur in the visible and the ultra violet, a few 
new bands degraded towards the shorter wave¬ 
length side have been also photographed m the 
extreme ultra violet beginning from about A2100. 

o2 
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This system apparently extends into the region of the 
vacuum spectrograph, but until now I have not been 
able to make any attempt to photograph them there 

R K Astjndi 

Wilson College, Bombay, 7, 

Nov 14 

> Natum, 126, 868 , 1030 

* Znt fur Phys , 48, 80, 1027 46, 646, 1928 

• CM, 179, 1168 , 1024, etc 


An Unusual Sex-Ratio in Red Deer 

It is the practice among stalkers in the deer forests 
of Scotland to shoot a certain proportion of the hinds 
each year after the stag shooting season has finished 
So far as possible the hinds chosen are those called 
' yeld ’ or dry hinds A 4 yeld * or dry hind is one 
which did not have a calf during the preceding season 
It may either never have had a calf or may have 
missed a season Consequently the 4 yeld ’ hinds 
have no calf following them They are almost always 
pregnant at the time they are shot 

In September 1927, whilst staying at Langwell, 
Caithness, I was informed by H G the Duke of 
Portland, KG, of a very wide-held belief amongst 
deer stalkers that these yeld 1 hinds always had a 
male embryo m the uterus and never a female The 
Duke, being interested in this matter, sent me six 
regnant uteri from ‘ yeld ’ hinds shot at the end of 
927 On opening them it was found that five of the 
embryos were male and one female * In 1928 I 
received 17 uten Apparently the hinds had been 
shot much earlier in the season, for in none of these 
cases was it possible to determine the sex by ordinary 
visual examination The genital glands from the 
base of the kidney were accordingly sectioned, and it 
was taken that the presence of testicular tissue was 
positive evidence that the embryo was a male Of 
the 17 uten, one proved not to contain an embryo at 
all, and in 3 other oases identification was impossible 
The remaining 13 embryos were all male 

It will be seen that of the cases examined, in which 
it was possible to sex the embryos, 18 were males and 
only one female 

I feel bound to mention that on arrival at Langwell 
in 1928 I was informed by the stalkers that one of the 
1927 uten had been sent by mistake, and that it was 
m all probability not taken from a 4 yeld ’ hind, but 
even without relating this to the single female in the 
1927 cases, the figures appear sufficiently stnkmg 
I am deeply grateful to the Duke of Portland, not 
only for his original suggestion, and for sending the 
specimens, but also for the kindly interest he has taken 
throughout 

I am also greatly indebted to Dr H S Davidson 
and Dr J S Sturrock, of the Obstetrical Department 
of the University of Edinburgh, who prepared the 
sections of the sex glands, and to Prof Arthur 
Robinson, of the Anatomy Department of the 
University of Edinburgh, who finally identified the 
preparations Glyn Davies 

The J ©esc p Hospital for Women, 

Gell Street, Sheffield, 

Dec 24 

* The Puke incorporated these reaulU In a letter on this subject 
published In the Fwlai 


Behaviour of a New Species, Digitalis 
tnertoneusls 

Hybrids have often been obtained between D%q%- 
tol%$ purpurea and D ambtgua, but it was not until 
1926 that a few F % Beedlings were raised by crossing 
such hybrids infer i« 1 

These seedlings were giant, highly fertile, and showed 
no segregation of the parental characters They had 
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112 ohromosomee and arose by a suppression of the 
reduction division in their parents, each of which 
had 66 chromosomes. The inference was drawn that, 
as m other cases, it was the doubling of the ohjomo 
some number that determined the regular pairing of 
identical chromosomes, the formation of uniform germ 
cells, and consequently fertility 

The new form has been earned on for five genera¬ 
tions and remains giant and tetraploid The linear 
measurements of the flowers are ^/2 times those of the 
diploid hybnd It throws about a quarter of less 
fertile forms at each generation These are presumed 
to arise through the occasional pairing ana segrega¬ 
tion of the homologous chromosomes derived from the 
opposite parents, as in Prtmula kewensxs 1 

It crosses with the parental species, readily with D 
purpurea f less readily with D ambxgua , but yields off¬ 
spring which, being tnploid, are highly stenle There 
is no difficulty, therefore, m preserving the new form 
effectively uncontaminated by crossing, and we con 
eider that it can. conveniently be regarded as a new 
species Dxgxtalxs rnertonenexs 

Amongst the rare seedhn^s of D mertonenexe x D 
ambtgua was one small stenle plant showing all the 
charactenstics of the F x hybnd and none of the charac- 
tenstics of the back-cross This plant proved to bo 
diploid At meiosis its chromosomes failed to pair, as 
in the original hybnd It can only have ansen from 
an unfertilised jgerm-oell of its female parent, that is, by 
parthenogenesis Thus the halving of the chromo 
some number is associated with the removal of all 
the conditions associated with the doubling 

Since we see that (1) the halving of the chromosome 
number is directly determined by omission of fertihsa 
tion (an intercellular phenomenon), while the doubling 
of the chromosome number is directly determined by 
the omission of reduction (an unrelated, intracellular 
phenomenon), and (2) in both cases the difference be 
tween high and low chromosome number is associated 
with the difference between fertility and sterility, it 
follows that the change of chromosome number is the 
cause of the change of fertility rather than a parallel 
effect of a common cause 

B H Buxton 
C D Darlington 

John Innos Horticultural Institution, 

Merton Park, London, S W 19, 

Dec 16 

1 Buxton and Newton, / Gtowt, 19 
1 Newton and PoUew, J Omet , 20 


The Designation of Women Biologists 

I was very glad to see from Prof Cockerell's letter 
in Nature of Dec 20, that scientific men now realise 
the importance of continuity m a woman’s name 
When 1 first married in 1911 and kept my own name 
I had to overcome the opposition of a number of 
the leading scientific people of that day, who bitterly 
objected to my utilising the laws of our country, 
which permit a woman not only to use her maiden name 
throughout her married life, but also retain it as her 
only legal name The Royal Society even refused to 
continue a grant which I had from it unless I adopted 
my husband’s name I So may I, as one who persist¬ 
ently kept her own name for scientific work (and has 
borne the brunt of the difficulty of doing so against 
an unreasoning antagonism), welcome and support 
Prof Cockerell's suggestion that all women should^ 
do so ? 

Marie C, Stopes, 

Heatherbank, Hind head, 

8urrey, Dec 30. 
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Vitamin B 


Assay and 

rpHE separation of vitamin B into two factors, 
X antmeuntio and antipellagrous, a few years 
ago, led to considerable attention being devoted to 
the properties of this vitamin, with the result that it 
is now possible to distinguish at least four B 
factors, quite apart from any grouped under the 
name ‘ Bios which may be necessary for the 
growth of lower organisms The factors are dis¬ 
tinguished by differences in their chemical properties 
ana physiological effects their differentiation has 
necessitated a revision of the methods of assay, 
since it is possible that a failure to respond to an 
addition to the diet is an indication of the absence of 
a faotor other than that for which the test was 
designed In this type of research a preventive test 
is less delicate than a curative, whilst the growth 
test may be considered still cruder a single factor 
should cure the specific symptoms due to its absence, 
preventive tests may test for more than one, whilst 
it is clear that a positive growth response can only 
be obtained when every factor is adequately sup 
plied , and our knowledge of all the factors required 
for growth is still incomplete, as the recent work on 
vitamin B has shown 

H W Kinnersley, R A Peters, and V Reader 
(Btochem Jour ,vol 22, p 276, 1928) have analysed 
the pigeon curative test for vitamin B x , or the anti- 
neuntio factor By adherence to certain principles, 
*the test can be made reasonably accurate and has 
been successfully used in following the vitamin in 
its concentration from a yeast extract The birds 
should be in the laboratory for a month on a mixed 
grain diet before being placed on the diet of polished 
nee, and only those developing symptoms withm 
30 days should be used As soon as signs of head 
retraction appear, the bird should be transferred 
to a warm room for 2 hours and given 50 mgm glu 
cose in water by stomach tube this procedure 
eliminates birds showing false cures The dose of 
extract must be given within 6-12 hours of the 
onset of symptoms and, provided the euro lasts 
more than I and less than 10 davs, the amount of 
active principle present can be considered as directly 
proportional to the length of the cure After the test 
is over, the bird is given marmite and kept warm for 
a few days It is then placed on the stock diet 
again for about a month, when it is ready for another 
period of polished nee feeding Individual birds 
show a remarkable constancy in the time symptoms 
appear after commencement of the experimental 
diet, but there is no correlation between this interval 
and the duration of the subsequent cure, or be¬ 
tween it and the colour or weight of the bird 

H Chick and M H Roscoe (ibid , vol 23, p 498 , 
1929) have used the growth of young rats os a 
criterion for the presenoe of vitamin B x It is 
difficult to carry out a curative test with this 
animal, since there is only a very short interval 
between the onset of acute symptoms and death 
Reader has, however, been successful and has found 
that the adult rat requires about one pigeon day 
dose each day (quoted by Peters, the Harben 
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Lectures, 1929) Chick and Roscoe used synthetic 
diets free from vitamin Bj vitamin B a was supplied 
as autoclaved yeast or as fresh egg-white After 
2 3 weeks the animals began to lose weight growth 
was resumed if Peters’ antmeuntio concentrate was 
then administered The egg-white diet, however, 
did not maintain growth to maturity B C Guha 
and J C Drummond (ibid , vol 23, p 880 , 1929) 
have used both the pigeon curative and the rat 
growth tests m the latter, vitamin B a was supplied 
as marmite autoclaved at an alkaline reaction 
Chick and Roscoo (ibid , vol 22, p 790 , 1928) 
have used a similar method for the assay of vitamin 
B a , young rats being plaoed on a diet complete 
excopt for this vitamin, and the B 1 factor being 
supplied as Peters’ concentrate It was found that 
the casei nogen used contained traces of vitamin Bj 
unless it was reprecipitated with acetic acid ana 
thoroughly extracted with alcohol before being 
heated at 120° Animals on this diet fail to grow 
but respond to a supplement containing vitamin B t 
If the supplement is not given, after about six 
weeks a generalised dermatitis appears, which can 
be cured by administration of the vitamin 
B C P Jansen and W F Donath (Mededeelingen 
van den Ihenst der Volksgezondheid in Ned Indxl t 
Anno 1927, Part l) obtained highly active prepara¬ 
tions of vitamin from rice polishings by a process 
involving extraction with acid water, adsorption on 
fuller’s earth, eleution with baryta, and fractiona¬ 
tion of the extract with silver sulphate and baryta 
The activity was precipitated with phosphotungstic 
acid, the precipitate decomposed with baryta, and 
after removal of barium the concentrated solution 
was treated with platimc chloride, which precipi¬ 
tated the vitamin Further purification was effeoted 
by acetone precipitation from alcoholic solution and 
by treatment with picrolonic acid or gold chloride 
0 012 mgm of the final fraction a day was sufficient 
to maintain pigeons in health over six weeks 
C Eykman (Ron A had van Wetensch Amsterdam , 
vol 30, p 376 , 1927) confirmed the activity with 
both pigeons and cocks The final product was 
obtained m crystalline form, as a hydrochloride, a 
picrolonate, or a double salt with gold chloride 
Kinnersley and Peters (Btochem Jour , vol 22, 
p 419 , 1928) have continued their work on anti 
neuntic yeast concentrates (see Nature, vol 121, 
p 516 , 1928) It is not yet certain whether the 
curative substance is the same as that obtained 
from nee polishings by Jansen and Donath the 
activity of the final product does not appear to be 
quite so great and its properties are not quite the 
same In all work on the concentration of vitamin 
Bj, it has been found that the properties of the 
active fractions vary according to tho nature of the 
accompanying impurities, so that methods de¬ 
veloped for use with an extract of nee polishings 
may not be applicable without modification to an 
extract of yeast The extract from the charcoal 
adsorption, after removal of metals, can be frac 
tionated by successive additions of aloohol, the 
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vitamin passing into the portion soluble m 99 per 
cent ethyl alcohol The authors failed to get con 
sistently successful results with a silver fractiona¬ 
tion, but were more successful with the use of 
phosphotungstic acid and platmic chloride The 
most active preparations oontamed a day dose 
in 0 027 mgm , but more lately some have been 
obtained with a curative activity of 0 01 mgm a 
day dose 

Guha and Drummond (loc nt ) prepared active 
concentrates from m heat embryo After extraction 
by means of acid alcohol, two different methods of 
concentration were employed in the first, im¬ 
purities were precipitated by lead acetate, and the 
activity adsorbed on norite charcoal at pH 4 5 and 
eleuted with acid alcohol it was then precipitated 
by phosphotungstic acid, adsorbed on silver oxide, 
and the product fractionated with alcohol Piero- 
lomc acid then precipitated impurities from the 
material, which was soluble in alcohol The first 
product had a pigeon day dose of 0 043 mgm In 
the second method, Jansen and Donath’s process 
was followed, namely, adsorption on fuller’s earth 
at pH 4 Sand oleutionwith baryta, and fractionation 
with silver nitrate and baryta followed by precipita¬ 
tion with phosphotungstic acid The product was 
then submitted to precipitation with platmic 
chloride, followed by gold chloride, at the last 
stage most of the activity passed into the precipitate, 
but it was observed that smaller doses of both 
precipitate and filtrate together restored growth in 
the rat or cured the pigeon than of either when 
given separately, suggesting that vitamjn B a may 
itself be composed of more than one factor The 
smallest pigeon day dose was 0 0025 mgm , and 
0 015 mgm promoted good growth in rats These 


figures indicate that the preparations were more 
active than the crystals obtained by Jansen and 
Donath 

Although formulae have been assigned to vitamin 
B a preparations, it does not appear that a pure sub 
stance has yet been isolated A certain amount is, 
however, known about its properties It appears 
to be a tertiary base it is soluble in water and 
alcohol, but is unstable in the latter solvent when 
highly punhed it is insoluble in the other common 
organic solvents It is destroyed by alkali, but is 
stable to oxidising and reducing reagents and to 
nitrous acid Cruder preparations give a definite 
Pauly reaction, but as purification proceeds the 
reaction becomes very weak Sulphur is absent 
and the purer preparations do not give the xantho 
protcic, punne, or Millon’s reactions In extracts 
from rice polishings, after treatment with lead 
acetate and concentration of the filtrate, vitamin B, 
is destroyed by fermentation and by heating to 
95°, and is removed by filtration through a Berkefeld 
filter (J L Rosedale and C J Oliveiro, Biochem 
Jour vol 22, p 1362 , 1928), although it will 
dialyse through cellophane 

The isolation from contentrates of supposedly 
pure substances and the fact that false positives 
may be given by the pigeon test have led to claims 
that different pure compounds are the vitamin 
J M Gulland and Peters (ibid , vol 23, p 1122 , 
1929) have examined the claims that certain 
quinoline and glyoxalme derivatives have curative 
properties Without exception all those examined < 
including 4 (or 5) glyoxalme methylethyl carbinol 
hydrochloride and 2 6-dihydroxy quinoline, were 
quite inactive when tested on pigeons by Peters’ 
technique 


The Adler Planetarium of Chicago 


T HE Adler Planetarium is a new and striking 
feature on the shore between a small lagoon 
and Lake Michigan In plan it is dodecagonal 
the walls are faced with large slabs of red granite 
and it is surmounted by a dome The principal 
object of this new institution is explained on the 
dedication plaque that confronts the visitor when 
he crosses the threshold of the entrance lobby 
Eight sculptured figures by Vannelh, symbolising 
the eight principal planets, are disposed around a 
circular disc representing the sun, upon which is 
set the inscription “ The Astronomical Museum 
and Planetarium of Chicago—Gift of Max Adler — 
To further the Progress of Science —To guide to an 
Understanding of the Majesty of the Heavens—To 
emphasise that under the Great Celestial Firmament 
there is Order , Interdependence and Unity—1930 ” 
For this purpose the principal instrument is a 
large projection apparatus built by the firm of 
Zeiss on lines similar to those of the one described 
m Nature for Dec 27, 1924, p 937, and by which 
large audiences can watch the movements of the 
starry firmament as projected upon the inside of 
the great dome of 08 feet m diameter On the 
north and south sides of the dome are two spacious 
exhibition halls, while to the east of it are library, 
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lecture- and work rooms, and also the office of the 
director, Dr Philip Fox 

The Adler Planetarium is, however, designed on 
broader lines than those of a public hall for planet 
ary demonstrations It includes a collection of 
important historical instruments used by astro 
nomers in past centuries Among the more modern 
instruments are one of Sir William Herschel 8 
reflecting telescopes, given by Sir Frank Dyson 
with the authorisation of the British Admiralty , 
Burnham’s 0 inch telescope, loaned by the Uni 
versity of Wisconsin, with various mementoes of 
him , Nichol’s star heat radiometer from the 
Yerkes Observatory , refractors loaned by Carl 
Zeiss and by Richard E Schmidt, a large model 
of an observatory with movable dome, telescope, 
and floor, based on the U S Naval Observatory 
An appropriate exhibit is an orrery by Isenbroeck, 
of 1737 , while in wall-cases are displayed that 
important senes of instruments of earlier date, 
known as the Mensmg Collection, which was 
purchased en bloc in January last by Mr Adlei 
from the firm of Messrs Freaenk Muller and Co' 
of Amsterdam 

While keenly regretting the loss to Europe oi 
so many astrolabes, armillary spheres, sundials 
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early telesoopes, sextants, and surveying instru¬ 
ments—all most interesting relics of the past—it 
is well that the great country of America, where 
science is relatively so new, should have some 
material record of the tools by which astronomical 
knowledge has been painfully won, and taught, in 
the Old World ThankB to tho generosity of yet 
another recruit to the ranks of noble benefactors 
who have given the United States its gr< atest 
institutions, Chicago now takes the lead among 
American cities equipped for the study of the 


instruments of ancient astronomers Thanks to 
Dr Adler, within a few months the city has ac¬ 
quired historical riches surpassed only by the famous 
collections of European cities, such as Munich, 
Dresden, Paris, London, and the Lewis Evans Col¬ 
lection at Oxford The selection has been ably made 
and arranged by Mr Adler’s lieutenant, Dr Fox, 
and the instruments will bo on view at the Chicago 
Centenary Exhibition this year, with the planet¬ 
arium as the most considerable side show We 
require benefactors like Mr Adler in Great Britain 


Obituary 


Sir Otto Beit, K C MO.FRS 
URING the last fifty years, and more especially 
in the last twenty five, much has been done in 
Great Britain to promote the advancement of the 
science of medicine, by providing facilities for the 
furtherance of research, both by the development 
of laboratories of high efficiency and also by the 
foundation of research fellowships to enable in 
\ tsti gators of pionnse to pursue their work Many 
generous benefactors have taken a part in this w ork , 
some ha\e built institutions or laboratones, others 
have endowed professorships, and others have 
founded research fellowships 

Amongst those who have devoted their bcnofac 
tions to the foundation of fellowships, the name of 
Sir Otto Beit will always be honoured, not merelv, 
oi even mainly, for the magnitude of his foundation, 
which amounted to nearly a quarter of a million 
sterling, but rather for the breadth of view that 
determined the scope of the scheme that was founded 
as a memorial by him to his brother, the late Mr 
Alfied Boit Mr Alfred Beit had taken a considei 
able interest m certain proposals that bad been 
made in the early years of the present century for 
improving the teaching of the earlier subjects of the 
medical curriculum of the University of London, 
and had made a gift of £25,000 towards this object 
and bequeathed a further like sum for the same 
purpose The scheme failed to secure the necessary 
support of those concerned, and, consequently, the 
gift and the legacy ultimately lapsed, and reverted 
to the residuary legatees Sn Otto Beit He di elded 
to use the money to establish a mcmonal to his 
brother, to whom he was devotedly attached and 
after consultation with, and advice from. Sir James 
Kingston Fowler, the late Prof Starling, and others, 
tho scheme was promulgated in Decern tier 1909 as a 
Memorial to his brother, Mr Alfred Beit, to pro 
mote the advancement by research of Medicine, and 
the Allied Sciences in their relation to Methane ” 
Although the scheme was originally drafted on 
the basis of the provision of a capital sum of 
£25,000 and the foundation of three fellowships, it 
transpired that Sir Otto had increased the benefac 
tion tenfold, and one, at any rate, of his advisers 
only learnt this by telephone from him, twenty 
four hours liefore the announcement was made 
publicly This act exemplifies not only the great 
generosity of the donor, but also the decision with 
which he acted when he considered the proposals 
put before him were such as to deserve support 
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Although the Foundation is justly remarkable 
for its magnitude, it is more especially to be com 
mended foi its scope Many benefactors would 
hav o desired to impose limitations , some would have 
failed to realise that medicine can bo furthered in 
any other way than by research directed to some 
immediate so called piactical object, for example, 
the eradication of some individual disease Not so 
in the case of Sir Otto Beit , and hem e the inclusion 
in the scheme of the Allied Sciences m their re 
lation to Medicine ” Ho was well aware of the 
close and intimate connexion of many sciences, not 
only with the science of medicine, but also with tho 
practice of the art of medicine 

The actual scheme of administration of the 
Foundation was modelled on that adopted by one of 
tho City companies, namely, the Worshipful Com¬ 
pany of Grocers, in its sc lie me for the award of the 
well known Grocer Research Scholarships in Sam 
tary Science This City company in the early 
’eighties established three scholarships for the pro 
motion of research into the nature and prevention 
of disease, and always allowed its scientific advisory 
committee a wide discretion in interpreting the 
relation of the proposes 1 research to tho actual 
practice of nit die me, and many Grot or scholars 
have made notable additions to knowledge in physio 
logv and in pathology as well as in pure medicine, 
and thus medicine has been assisted both directly 
and indirectly This same policy has characterised 
the awaids of the Beit Fellowships , and tho record 
of the discoveries of the Beit fellows in the course of 
the last thirty years is one of which any Founda 
tion might be justly proud Sir Otto Beit, as 
chairman of the Beit Trustees, took a personal and 
active interest in the work of the fellows, and was 
remarkably conversant with their work, as through¬ 
out his life he took a lively interest in tho progress of 
medical knowledge 

In November 1928 he made anothei very notable 
benefaction to medical science, by giving King Ed¬ 
ward s Hospital Fund £50,000 for the purchase of 
radium foi the benefit of London hospitals and 
shortly before his death he gave a further £8000, 
required by King Edward’s Hospital Fund to com 
plete tho purchase of a further quantity of radium 
Here again the value of the gift was greatly in 
creased by the w ise foresight of the donor Many 
donois would have been satisfied by merely provia 
ing radium for the relief of suffering, but Sir Otto 
Beit went much further by saying that he “ should 
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like the Committee to endeavour to secure that the 
hospitals thus to be provided on loan with radium, 
should be preferably those in which the cure of 
disease, or the alleviation of suffering, is associated 
with a keen interest in the furtherance of knowledge 
1 for the relief of man’s estate ’ ” 

This shows very clearly the wide view and the 
profound interest he took in the advance of know¬ 
ledge, and his great faith in the paramount necessity 
of research Few laymen had such an intelligent 
appreciation of the problems of medical research, 
and of the need of much patient work before the 
realisation of success , and he was not one who was 
always expecting immediate and striking results 
to follow on a programme of work 

Sir Otto Beit vas elected a fellow of the Royal 
Society in 1924, and certainly it may be said of him, 
in the words of the statutes of the Society, that he 
had “ rendered conspicuous service to the cause of 
science” John Rose Bradford 


On the death of Sir Julius Wernher in 1912, Sir 
Otto Beit took his place as a representative of the 
Crown on the Governing Body of the Imperial 
College of Science and Technology, thus preserving 
unbroken the close connexion of the College with 
the famous firm of Wernher, Beit and Co Sir 
Julius Wernher himself was an original member of 
the Governing Body, and took an influential part 
in the negotiations which led to the foundation of 
the College in 1907 Practically the whole of the 
endowment of the College since its incorporation 
has been provided by Sir Julius Wernher, Mr 
Alfred Beit, and Sir Otto Beit 

Sir Otto Beit was an active and inspiring member 
of the Governing Body A firm believer in the in¬ 
tellectual and practical value of the highest scientific 
education, he did everything in his power to pro¬ 
mote it In 1913 he created a Trust Fund, which 
heincreased later to 126,500, to provide for Research 
Fellowships tenable at the College and open to men 
and women of European descent by both parents, 
but otherwise of any nationality, l>eing gradu¬ 
ates of universities within the British Empire 
From time to time he gave sums of money, amount¬ 
ing to £32,500 m all, towards the cost of the Im¬ 
perial College students’ hostel and of the extension 
to the hostel and the students’ union which forms 

g art of a new building now neanng completion 
[is other gifts, which were many in number, in 
eluded a sum of £10,000 towards the general 
development of the College m a time of financial 
stringency 

These benefactions are illustrative not only of 
Sir Otto Beit’s generosity, but also of his good 
j udgment He never gave money away indiscrimin¬ 
ately , he had a clear insight as to the right thing 
to do at the right moment He was always ready 
to be guided, but never allowed himself to be 
swamped by the enthusiasm of others It was this 
quality which brought him the full confidence of 
his colleagues, and when in 1919 Sir Francis Mowatt 
resigned the chairmanship of the finance committee 
of the Governing Body shortly before his death, 
there was no hesitation about the appointment of 

No. 3194, Vot 127] 


hu successor Sir Otto Beit continued to hold 
this important post until his death, and though he 
was greatly handicapped in recent years by ill- 
health, he worked untiringly to further the interests 
of the College He interested himself not only in 
the government of the College, but also in the life 
of the students, many of whom are indebted to him 
for unobtrusive acts of kindness We have lost a 
great fnond and a great benefactor 

H T Tizard 


Prof C E Moss 

The death on Nov 11 last of Prof C E Moss, 
at his home in Johannesburg, at the age of sixty, 
is a serious loss to South African botany and to 
systematic botany at large Charles Edward Moss 
was a native of Cheshire, the youngest child of a 
Nonconformist minister who settled at Halifax in 
1874 He gamed his early education at elementary 
schools m that town, eventually becoming a pupil 
teacher At the age of twenty-three he had a 
serious illness and his convalescence involved 
spending much time in the open air This led to a 
keen interest in field botany and close acquaintance 
with the local naturalists, who were at that time 
a very active body Moss thus became a competent 
field botanist before he was able, at twenty-five 
years of age, to go to the Yorkshire College, Leeds, 
and work for his degree as well as his teacher’s 
certificate At Leeds he found Miall’s teaching 
and outlook very acceptable, and in 1896, whei 
the late Dr W (5 Smith went to Leeds as lecture] 
in botany, Moss was greatly attracted by the nev 
method of studying and mapping plant communi 
ties in the field which had been inaugurated lr 
Scotland by Smith’s elder brother Robert 

Moss took his degree in 1898 and collaborated 
with Smith in the first‘ primary survey ’ of vegeta 
tion to be made in England (Leeds and Halifax 
district), published in the Geographical Journal in 
1903 He also published several minor botanical 
studies in local journals After leaving Leeds he 
taught at a school in Bradford, and later at Bruton 
in Somerset, where he applied the new method to 
the local vegetation with conspicuously successful 
results In the Somerset paper, too, which was 
also published by the Royal Geographical Society 
(1907), he worked out a logical system of unite of 
vegetation which he elaborated later in another 
publication (1910), and which was made the basis 
of the treatment adopted in “ Types of British 
Vegetation” (1911) Moss was anxious to leave 
schoolmastermg, and m 1902, at some financial 
sacrifice, he migrated to Manchester and lectured 
in biology at the Municipal Training College, at the 
same time improving ms knowledge of general 
botany by attending honours lectures at the 
University 

In 1904 the British Vegetation Committee was 
founded to facilitate the co-operation of the small 
band of active workers on the survey of British 
vegetation Moss was one of the original and 
certainly one of the most valuable members of 
the Committee His acute logical mind and his 
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increasingly critical knowledge of species were of 
the greatest use in accelerating the rapid advance 
in our knowledge of British vegetation which 
marked the first decade of the century While at 
Manchester he undertook a survey of the Peak 
district which gamed him his D Sc degree and was 
published mucn later (in 1913) by the Cambridge 
University Press In 1907 Moss was invited to go 
to Cambridge as Curator of the University Herba¬ 
rium, and gladly accepted the invitation, though 
again at some financial sacrifice He joined 
Emmanuel College as an advanced student and 
took his B A degree by research During the ten 
years he was at Cambridge he lectured m systematic 
botany, demonstrated to the elementary students, 
and was very active in field work 
Prom about 1910 Moss turned more and more 
to critical systematic botany After publishing 
several excellent and illuminating critical papers 
on different small genera, he conceived the idea of 
a new British flora on a monumental scale This 
the University Press agreed to publish as the 
“ Cambridge British Flora’’, and vol 2, dealing 
with the Amentiferes and allied families, to which 
Moss had paid special attention, appeared m 1913 
The outbreak of War, however, seriously com¬ 
promised the financial prospects of this ambitious 
undertaking, and, together with other difficulties, 
led to the suspension of the work, only one other 
volume (vol 3) appearing, under the editorslup of 
an old pupil, Mr A J Wilmott of the British 
Museum, after Moss had left England 

In 1917 Moss was appointed to the professorship 
of botany at Johannesburg, and here he gradually 
developed a very living and flourishing department, 
which was becoming a centre of research on South 
African flonstics At the same time Moss applied 
himself with characteristic energy and thoroughness 
to the task of becoming acquainted with the South 
African flora He found that the published and 
herbarium material was to a large extent un¬ 
trustworthy, and he set himself to revise various 
groups, travelling widely for the purpose for he 
was never content until he had seon the species 
he studied in their native habitats He had pub 
lished very little since he went to South Africa, 
but he had a large amount of material in hand 
Another five years would almost certainly have 
seen the appearance of so great a body of accuiate 
systematic work as would have securely established 
his repute as a critical taxonomist of high rank 
Moss was a man of singularly acute, logical, and 
independent mind With no adventitious advan¬ 
tages, he fought his way by sheer ability, hard work, 
and devotion to his subject, to a high place in the 
science After attaining one reputation as a pioneer 
ecologist, he was making another, no less dis¬ 
tinguished, as a taxonomist, and only his untimely 
death has prevented its full fruition A G T 


Prof Felix LdHNis 

By the death at Leipzig on Dec 8 of Prof Felix 
Ltthms, the science of baotenology has sustained 
a senous loss Ldhms was bom in Dresden on 
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Aug 3, 1874 After he left school and before hi 
finally turned his attention to academic work 
be was engaged in practical agriculture for severa, 
years In 1901 he received the degree of Ph D 
from the University of Leipzig, and m 1905 h« 
became responsible for the instruction and research 
in agricultural bacteriology in that University 
During the period 1905-1914 LGhms’s investiga 
tions did much to clarify the position of his subject 
The chief contributions of his department were 
ooncemcd with methods, the seasonal vanation in 
bacterial activities, the decomposition of oalcium 
cyanamide, and nitrogen fixation This period in 
Lohms’e career was also notable for the publication 
of a manual of methods which has been translated 
into several languages, a text-book which is still the 
best work of its kind on the subjeot, and the well- 
known “ Handbuch der landwirtschafthchen Bak- 
tenologie ”, which is the only comprehensive and 
critical review of the literature in existence In 
1912 Lbhms had attained a position of such emin¬ 
ence among agricultural bacteriologists that the 
British Association extended to him an invitation 
to address Section M (Agriculture) at the Dundee 
meeting 

In the spring of 1914 Lbhnis was offered and 
accepted an appointment in the United States 
Department of Agriculture, and in 1923 he took 
over the direction of the Department’s work on the 
bacteriology of soils Between 1914 and 1923 ho 
devoted much of his time to researches on the life- 
cycles of the bacteria The results of this work, 
contained m a monograph published m 1921 and in 
other papers, are of a far reaching nature, challeng¬ 
ing as they do the fundamental principle of mono- 
morphism, upon which the science of bacteriology 
has been built Whether all Lolmis’s views will 
be accorded general acceptance is still uncertain, 
but there is no doubt that his mv estigations on the 
life histones of bacteria will exert a profound influ¬ 
ence upon the ultimatt development of the science 

In 1925 Lohnis returned to the University of 
Leipzig as professor of agricultural bactenology and 
soil science, and in a very short time he had under 
his direction a volurrn of work which was probably 
greater than that undertaktn bv any other depart 
merit of the kind in Europe The chief contnbu 
tions of the later years are those which deal with 
the fermentative and other changes which take 
place in the making of the various types of farm¬ 
yard manure and in the preservation of forage 
crops In 1929 L5hms became editor of the 
Zentralblatt fiir Baktenologie , Abt II, and a short 
time before his death he was at work upon a new 
edition of his ” Handbuch ” 

Those who have had the privilege of working 
under L5hms will always treasure the remembrance 
of his enthusiasm and inspired direction In the 
planmng, conduct, and supervision of research he 
was unsurpassed, and his intuition frequently 
proved to be of quite an exceptional nature In 
such matters his extensive and accurate know¬ 
ledge of the literature of his subject was of the 
utmost value It also enabled him to detect at 
once the rather frequent modern practice of 
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ubhshmg, as new discoveries, already well estab- 
shed facts Of all such tendencies, os well as of 
work earned out in a perfunctory manner, ho was 
most intolerant and did not hesitate to express his 
opinion in emphatic terms His later publications 
were often greatly condensed and consequently 
difficult to read As a result he has sometimes 
been misunderstood and has not always received 
the credit to which his work entitles him His 
contributions to science, however, have been out¬ 
standing and will yet cause his name to be placed 
among those of the pioneers in bacteriological 
work 


Dr P Pinkkrton 

Peter Pinkerton was born in Kilmarnock on 
Jan 8, 1870, and received hiR early education at 
the Academy theie At the University of Glasgow 
he gamed the degree of M A with highest honours 
in mathematics, and afterwards he studied for 
two years at the Royal College of Science, Dublin 
After a period of six years as mathematical master 
in Allan Glen's School, Glasgow, he was appointed 
head of the mathematical department of the Royal 
Academical Institution, Belfast, a position which 
he resigned after a short tenure to take up a si nil 
lar one m George Watson’s College, Edinburgh 
Sixteen years ago he was appointed Rector of the 
High School of Glasgow, and he discharged the 
varied and responsible duties of that post with 
marked success and increasing distinction until his 
death on Nov 22 last 

Dr Pinkerton was a very groat teacher He had 
an exceptionally alert mind and an unfailing sense 
of humoui About a very clever student he once 
remarked, “ He will make a poor, poor teacher , 
he never had a difficulty ” His own outstanding 
success was largely due to his complete sympathy 
with all his pupils He appreciated the difficulties 
of the dull, as well as the eager curiosity of the 
brilliant 

Under Dr Pinkerton’s inspiration and guidance, 
marked developments took place in the High School 
of Glasgow The intellectual and social hfo was 
uickened, and the provision of splendid playing 
elds opened up a new era in athletics Quietly 
and unobtrusively he devoted all his powers of 
mind and heart to the welfare of the School in all 
its aspects, and its betterment was his constant aim 

Dr Pinkerton was a prominent member of the 
Edinburgh Mathematical Society, and served as 
e secretary, as president, and as first editor of 
Mathematical Notes He frequently contributed to 
the Proceedings, and was the author, in collabora¬ 
tion with the late Prof Gibson, of a book on the 
“ Elements of Analytical Geometry ” Throughout 
this volume old students have no difficulty in 
recognising his characteristic methods of treatment 
and exposition 

The University of Glasgow, for which Dr 
Pinkerton acted as examiner for degrees in mathe¬ 
matics at various tunes, conferred on him the 
degree of D Sc in 1909 and of LLD a few months 
before ljjs death 
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Dr H Borns 

The death of Dr Henry Boms on Deo 12 last, 
at the age of seventy-five years, removes a very 
familiar figure from the meeting-places of scientific 
societies in London Until the last year or two, 
when ill-health made his attendances not so regular, 
he was present at nearly every meeting concerned 
with physics or subjects related thereto Always 
one would find him busily reporting the proceedings 
(for many years he acted as reporter for Engin¬ 
eering) and anxious to supplement his notes by a 
talk with the lecturer and a perusal of the manu¬ 
script Although he was thus well known to the 
secrctanes of the societies, few people seem to have 
known him intimately He seldom volunteered 
information about himself, and he probably led a 
lather lonely life apart from his meetings He was 
born in Austna, but must have come early in life 
to England, for he became a member of the British 
Association forty-eight years ago, attended the 
Montreal meeting in 1884, and missed very few 
meetings since that date He joined the Physical 
Society in 1895, and was an original member of the 
Faraday Society 

Dr Borns m the course of his work acquired 
a wide knowledge of physical subjects and his 
reports displayed expert discrimination His notes 
were made without ordinary shorthand, in a curious 
abbreviated script, presumably legible to himself 
but a terror to his correspondents, for he used it 
in his letters also He was a kindly soul, always 
anxious to be of assistance to the secretaries with 
whom he (amo into contact, and punctual in keep¬ 
ing his promises for the return of manuscripts lent 
to him For half a century in a quiet way he 
served science well and faithfully, by giving it the 
best form of publicity—that based on accurate and 
well informed records His many scientific friends 
will miss him greatly 


We regret to announce the following deaths 

Mr J H Emerton, an authority on American 
spiders and formerly secretary of the New England 
Federation of Natural History Societies, on Dec 5, 
aged eighty three years 

M Henii Gall, a former president of the French 
Society of Civil Engineers and president of the In 
dustnal Chemistry Society, aged sixty eight years 
Prof Emile (Bey, professor of geneial biology in the 
College de France, who was known for hw work on 
the ductless glands, particularly the thyroid and 
parathyioid, aged seventy three years 

Dr O P Hay, formerly of the Carnegie Institution 
of Washington, known for his researches in Pleisto 
cone paleontology and as author of the " Catalog and 
Bibliography of the Fossil Vertebrates of North 
America , on Nov 2, aged eighty four years 
Prof E W Hyde, formerly professor of mathe 
matics at the University of Cincinnati and vice- 
president in 1891 of Section A of the American 
Assouation foi the Advancement of Science, aged 
eighty seven years 

v ice Admiral Sir Charles Royds, K B E , who 
served as first lieutenant of the Discovery in the 
British Antarctic Expedition of 1901-4, on Jan 6, 
aged fifty four years 
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News and Views 


The important announcement has just been made 
that in the near future there will be established in 
the vicinity of Toronto an astronomical obseivatory 
which will rank with the world’s greatest institutions 
of this kind It will be erected by Mrs D A Dunlap 
and her eon, D Moffat Dunlap, as a memorial to the 
late David A Dunlap, who died on Oct 2ft, 1924, and 
will be known as the David Dunlap Observatory 
Astronomy and geology were both favourite Htudies 
of Mr Dunlap, but the former had a peculiar attrac 
tion for him He was a keen student of the heavens, 
and always liked to share his knowledge with others 
This project has been under consideration for the last 
five years and wall now be brought to completion 
In working out the plans, Mrs Dunlap has had the 
assistance of Prof C A Chant, head of the Depart 
ment of Astronomy of the University of Toronto 

The outstanding feature of the David Dunlap 
Observatory will be a large reflecting telescope seventy 
four inches in diameter There is only one of greater 
aperture in the world, namely, that on Mount Wilson 
in California The instrument was ordered Home 
time ago from the firm of Sir Howard Grubb, Parsons 
and Co , of Newcastle on Tyne It will be housed in 
a circular metal building, such construction being best 
for this purpose The observatoiy building will be a 
beautiful structure in the classic style It will bo 
erected on a suitable site near 1 oronto, in the midst of 
a large acreage winch wall be converted into a park, 
to be known as the David Dunlap Park When the 
observatory is completed, it wall be under the Do 
partment of Astronomy of the University of Toionto, 
while the park will be developed in a scientific way 
by the Faculty of Forestry The new institution 
wall bring distinction to the University the city, the 
province, and indeed the whole Dominion It w ill be 
an enduring memorial to a worthy citizen 

In a recent leading articlo (see Nature, Nov 22, 
1930, p 7tt7) we pointed out the urgent need for in 
creased attention to the systematic study of the 
Indian peoples and cultures in view of the piobablo 
political conditions of the future Bearing on this, 
it may be mentioned that Lord Wintcrton, in the 
Empire Review for January, closes an article discussing 
the problems of form and organisation in the govern 
ment of India, with which the Hound Table Con 
ference has been concerned, by very pertinent lllustra 
tion of the extraordinary range of variation in the 
peoples whose destiny is being decided Discussion 
since the Conference opened has served to bring out 
even more clearly the fundamental importance, be¬ 
neath the purely political problem, of questions of 
race, of religion, and of culture At the Harae time, 
letters to the Press, such as that from Mr Codnngton 
which appeared in Nature of Dec 13, 1930, p 919, 
and the correspondence m the Obscner and elsewhere, 
while direoting attention to such facilities as exist 
in England for Indian studies which are essential to 
the understanding of these questions, have emphasised 
their inadequacy 
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Strong Bupport for the views on the question of 
anthropological studies in India itself, which we our¬ 
selves expressed, may be diawn from the presidential 
address delivered m the Anthropological Section at 
the seventeenth Indian Science Congiesa held last 
year at Allahabad and now available in the recently 
published congressional prot eedings (Calcutta Asiatic 
Society of Bengal, 1930 15 rupees) The president, 

the Rev P O Bodding, most urgently impressed 
upon his hearers the necessity for a record of the 
facts relating to custom, even the commonest facts 
of eveiyday life Admitting the attraction of theory, 
he pointed out that an unbiased and uncoloured 
record of the facts is an essential preliminary to study, 
and alone affoids any certainty of permanent value 
Mr Bodding is pnmauly and indeed solely interested 
m the scientific aspw t of the matter but ho made 
use of a t ogent argument in support of his plea, the 
force of winch is equally, if not more, applicable in 
relation to the bearing of anthropological study upon 
the problems of administration In India to day, 
ho urged, change in custom is taking place continu¬ 
ously and everywhere He quoted fiom his own long 
experient e among the Santals, whore, for example, 
their attitude of mind in marriage customs appears 
to have changed entnoly, passing, it would seem, from 
an attitude of potential hostility to one of union with 
the 4 parties of the other part ’ , while m religion, it 
now customary to find that at the celebration of a 
Hindu festival the greater number of the participants, 
and those who make the most noise, are Santals, 
officially classified as ‘ ammists ’ It is obvious that 
if from the scientific point of view it is important that 
a record of the fat ts should be preserved at the earliest 
possible as well as at the later stages of development, 
it is no less important that the administrator should 
have an exact knowledge of the changes that are 
taking place and of their direction 

A c urious feature of the industrial situation is the 
pronounced shortage of admimstiators competent 
to direct and organise industry on the scalo which 
the magnitude of modern industrial combines and 
then international lelationslnps require Men of the 
requisite ability an not automatically produced by 
the piesent system On the contrary, authonties 
hu( h as M Henri Fayol have pointed out that under 
the specialisation involved in rationalisation the 
departmental manager or executive rarely has the 
opportunity of gaming the wider experience which is 
ossential in higher admunatiativo duties It has been 
authoritatively estimated, moreover, that in the case 
of the managing directoi even of a highly technical 
organisation, the amount of technical ability essential 
is only 10 per cent as compared with 50 per cent of 
administrative ability, and even in the head of a 
technical department 35 per cent of administrative 
as compared with 30 per cent of technical ability is 
required Such factors accordingly present serious 
obstacles in the promotion or training of staff for 
promotion to the higher administrative positions 
Valuable work to remedy this state of affairs is being 
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done m Europe by the International Management 
Institute founded in 1927 by the XXth Century 
Fund, the International Labour Office, and the Inter¬ 
national Committee for Scientific Management This 
Institute has already made a number of important 
studies on the application of scientific management 
in special factories, in banking, and in railway under¬ 
takings, and is fast becoming a clearing house of world 
information and a focus of activity on all questions 
oovered by the resolutions of the World Economic 
Conference 

In Groat Britain the Institute of Industrial Adminis¬ 
tration is carrying out similar work, and claims to 
have united in a comprehensive view the principles 
underlying the various aspects of industrial adminia 
iration It aims, further, at establishing industrial 
administration among the recognised professions , and 
with the further objects of education and the main¬ 
tenance of high standards of skill and responsibility 
among its members, has modelled itself to some extent 
on the lines of established professional institutions 
In opening a public discussion on Dec 12, Mr A S 
Comyns Carr, president of the Institute, pointed out 
that modem competition calls for a higher standard 
of administration, to eliminate waste and reduce costs 
of production, as well as in the introduction of new 
methods, and this is true of all sizes of business under 
takings and of marketing as well as of production 
Mr Comyns Carr believes that the foundations of the 
knowledge required can be laid by suitable reading 
and instruction, and that examination can test these 
foundations and the capacity for initiative and 
common sense Primarily, in its educational work, 
the Institute is an examining and not a teaching body 
Arrangements are now being made by educational 
authorities to provide instruction by lectures m some 
or all of the subjects of the Diploma of the Institute, 
and this work is supplemented by the formation of a 
Students’ Society to provide reading courses at very 
moderate foes 

One of the present Government’s measures for 
assisting agriculture has been the Land Drainage Act 
of 1930, It would appear to be a popular subject with 
politicians and recent governments, when asked what 
they have done for agriculture, have generally been 
able to give good accounts of what they have done 
to encourago the diainage of agricultural land The 
cynic asks why this zeal for draining, when the land 
that is already drained cannot produce crops at a 
profit There has, however, been a definite need for 
the present Act, and Mr A T A Dobson has explained 
this and the provisions of the Act very clearly and 
concisely in a paper read recently at the Surveyors’ 
Institution Rationalisation is a universally acclaimed 
palliative for our economic troubles to day Agncul 
ture cannot expect to escape, nor does it deserve to 
This Act rationalises one thing in agriculture, the law 
of land drainage it is intended to produce order out 
of something approaching chaos Previously there 
was a large number of drainage districts under the 
jurisdiction of authonties of different types, and 
there was too much clashing of responsibilities and 
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interests Large rivers were rarely dealt with satis 
factonly The War yean caused drainage works to 
fall badly into arrears In 1926 trouble arose m the 
Great Ouse district m the form of passive resistance 
to the payment of drainage rates A special Com 
mission was set up in consequence, followed by a 
Royal Commission to investigate the whole question 
of the law of land drainage 

The present Land Drainage Act follows closely the 
recommendations of the Royal Commission, and most 
of Mr Dobson's paper is devoted to an explanation 
of its provisions The general effect is that there will 
be two classes of drainage authority the catchment 
board, responsible for all works on its mam river, with 
supervisory jurisdiction over a wide area, and with 
considerable powers of raising revenue, and the 
ordinary drainage board, called within a catchment 
area an internal drainage board, responsible for the 
drainage of limited areas Mr Dobson then describes 
the methods of financing the drainage operations of 
these two types of authority, explains other points in 
the Act, and concludes by claiming that “ the Act 
provides the necessary machinery for securing that, 
in future, all the waterways and drainage channels in 
England and Wales can be kept in a proper state of 
efficiency, including mam rivers ” If this proves to be 
the case, a very useful and necessary Act has been 
passed 

Representative exhibitions of British chemical 
plant are of infrequent occurrence Though the last one, 
held m 1926 m conjunction with the London meeting 
of the Society of Chemical Industry, was very sue 
oessful, a favourable opportunity for repeating this 
venture has so far not occurred A unique opportunity 
for remedying this state of affairs and for bringing 
British chemical plant to the notice of the chemical 
and allied industries throughout the world will occur 
next July on the occasion of the jubilee celebrations 
of the Society of Chemical Industry The British 
Chemical Plant Manufacturers’ Association has de¬ 
cided, in co operation with the Chemical Engineering 
Group of the Society, to stage an exhibition which 
will be open during the whole week of the celebrations, 
July 13-18 inclusive, at the Central Hall, Westminster 
The exhibiting area will be twice as great as in 
1926 The exhibition will cover all types of plant, 
apparatus, instruments, constructional materials, and 
general equipment required by the chemical industry 
and the numerous other branches of industrial activity 
associated with it Only makers of British plant will 
be eligible to exhibit There will be a section devoted 
to the work of the various research associations 
and to the Department of Scientific and Industrial 
Research , this will be organised on non trade lines 
by the Chemical Engineering Group of the Society 
of Chemical Industry, and its object will be to demon¬ 
strate the important part which science plays in the 
development of British industry and in the control of 
the products Admission to the exhibition will be 
free, and invitations will be widely distributed to 
those who are interested in British chemical plant 
The public will also be admitted free on the Friday 
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afternoon and the Saturday Special steps will be 
taken to ensure the production of a fully classified 
catalogue, which will be supplied free either on 
admission or on application to the British Chemical 
Plant Manufacturers 1 Association Further informa 
tion regarding the exhibition oan be obtained from 
the offioe of the British Chemical Plant Manufac 
turers* Association, 160 Piccadilly, London, W 1 

Tmn Newcastle upon Tyne Electric Supply Co and 
its associated companies supply an area exceeding 
4000 square miles, extending from Scarborough to 
Alnwick and including York The power supplied 
is used for domestic purposes, mining shipbuilding 
engineering, and general manufacturing The system 
of supply is three phase alternating, at voltages ranging 
up to 20,000 Naturally the accurate metering of all 
this energy was a problem of great difficulty A full 
description of the difficulties and the methods by 
which they have been overcome is given in a paper 
read to the Institution of Electrical Engineers on 
Jan 2 by E Fawssett and G E Moore The records 
show that good meters need not be examined oft oner 
than once a year Small meters are only examined 
once m every two years and very small meters once 
in every four years The meter readors use motor 
cars which oarry the testing equipment including 
check meters Each car carries two testers each of 
whom must be able to drive the car and perform all 
the routine tests About forty cats are always at 
work, and the performances of the meters under a 
variety of conditions are tested the largtr meters 
being subjected to more thorough tests It is found 
that the lower bearing of the meter disc which re 
volves on a vertical spindle is the most unsatisfa* tory 
part of the whole meter Oil is used to pi event rust 
and the pivot and the jewel aro immersed in it 
Considering that electric meters are running some 
times for years at a stretch with a maximum in 
accuracy of sometimes less than one per cent it will 
be seen to what a pitch of perfection manufacture! s 
have developed them It is satisfactory to leam that 
the cost of the elaborate arrangements made to safe 
guard the revenue of the Newcastle company by 
accurate metering is less than the thousandth part of 
the revenue 

In 1914 the developments m the design of thermionic 
relays enabled a telephone cable to be laid across the 
United States from ocean to ocean Each relay has a 
filament from which electrons are liberated when it 
is heated by current from a battery The most 
desirable filament at present in use is that used m 
the circuits of the Bell Telephone System It consists 
of a platinum alloy the surfftoe of which is coated with 
a mixture of banum oxide and strontium oxide A 
minute trace of banum m each filament permits the 
use of a much smaller amount of power for heating 
We leam from the Bell Laboratory* Record for October 
that a quarter of a million telephone repeaters are in 
everyday use The amount of barium used for each 
filament is only about one sixth of a microgram For 
ail the tubes in use the total amount of the barium 
effective in the emission of electrons is not more than 

No 3194, Vol 127] 


the twentieth of a gram A clean tungsten filament 
required 35 watts for heating as compared with only 
2 2 watts required for a filament oo&ted with banum* 
Multiplying the quarter of a million tubes in use by 
the cost of the current taken from storage battanee, 
we see how the minute quantity of banum utilised 
in accordance with the methods found by fundamental 
research effects a great saving m the commercial 
workmg of the system Experiments are quoted that 
prove the remarkable fact that the electron current 
which is possible at any heating temperature from a 
single layer of banum atoms on a platinum wire is 
enormously greater than the current which could be 
obtained from a filament of either substance alone 

Sxnop 1920 there has been issued at Woods Hole a 
paper devoted to the work and workeis at the Manne 
Biological Laboratory and the Bureau of Fisheries 
Laboratory With the increasing number of workers 
at Woods Hole the need for some such oigan is appar 
ent The Collecting Net as it is called is issued weekly 
dunng the summer months and contains besides items 
of local inteieHt to workers short summanes of some 
of the reseat ch earned out at the laboratones each 
accompanied by a critical rtview A glance at last 
year s issues togothor with the dnectoiy of investi 
gatois emphasises how Woods Hole becomes dunng 
the summe r months a great mooting ground for bio 
logical workers who form a unique community some 
hundreds stiong But this centre of biology is to be 
oven further ennehad by the addition of the largest 
oceanographic institution in the world The issue of 
the Collecting Net for Aug 30 of last yeai contains 
plans an 1 details of the proposed Woods Hole Oceano 
graphic Institution the construction of which has 
already begun Tho Institution has boon endowed by 
the Rockefeller foundation with grants of 1 000 000 
dollars to finance the buildings and equipment and 
1 000 000 dollars as a permanent endowment fund 
An additional working grant of 60 000 dollars a year 
lias been promised for a period of ten years The 
Institution is under the directorship of Dr Henry B 
Bigelow and is to be a four storied building with 
about fifty rooms and three or four large laboratones 
for student investigators From here an ocean going 
resean h vessel will operate in the Atlantic The ship 
105 feet long at the water line and with a displacement 
of about 380 tons will be a two master with ketch 
rigging fitted with an auxiliary Diesel engine Work 
has already started on this vessel which is being built 
at Copenhagt n The Institution will possess a resident 
staff of eight or ten workers who will remain at Woods 
Hole all the year round It is hoped that building 
will be completed so that the laboratory will be able 
to open its doors next summer 

On Jan <5 a film on The feirox Woodwasp and 
its Parasites was shown privately at the London 
Pavilion Tins film is thq first attempt at applying 
the talking film to biological research The wood 
wasp is responsible for serious havoc to timber, 
especially m New Zealand This film is to form 
the first of a series dealing with the habits of the 
more important Empire forest insects It is to be in 
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corporated also in the new “Secrets of Nature “ senes 
of films, which will be produced this year Many 
.excellent silent hi ms of Hcientihc subjects, especially 
relating to natural histoiy, arc already available, and 
the use of the sound film for like purposes is therefore 
to be welcomed Educational films are shown in 
vaiious theatres throughout the country, comprising 
biology, chomistry, other branches of science, history, 
and so forth 1 hey are, in some coses, used to make 
up a complete programme These, however, are of 
the |M>pular or very elementary type and, where they 
from a complete’programme, are meant for school 
children On the other hand the illustration of a 
biological or any other scientific subject winch one 
supposes will be of a specialised nature, by means of 
the sound film, is a different problem It is too much 
to expect many members of the general public to pay 
for performances made up of films of such a nature, 
so, at the most the films could only be used for filling 
up a programme of entertainment The value of the 
film would thus be seriously diminished The best 
use that could be made of such films, the production 
of which should be encouraged, is for presentation 
before societies and academic and research mstitu 
tions However, mut h was suggested in this direction 
with regard to the silent film , but little has yet boon 
done, probably for financial reasons Nevertheless, 
the project has a possible future , and its development 
does not rest ho much with production and photo 
graphy as in securing a sufficient demand to justify 
producers undertaking the costs involved in making 
films of this nature 

On the afternoon of Dec 18, at tho Lister Institute 
of Pieventive Medicine, a large company, consisting 
of the staff and other research woikors, past and 
present, met m the Library of the Institute to offer 
parting gifts to Sir Charles Martin and Prof Arthur 
Harden on the eve of their retirement Prof J C (> 
Ledingham, who is succeeding Sir Charles Martin as 
director, presided, and referred to the fact that only 
a few years ago a very similar gathering assembled 
to celebrate the conferment of knighthood on Sir 
Charles Martin by pieaenting him with his portiait 
Sir Charles had directed the activities of the Institute 
for twenty seven years His highly successful ad 
ministration might justly be attributed in the first 
instance, to the great charm of his personality, and 
secondly, to his tact, his business ability, and the sur 
pnsing catholicity of his scientific interests Prof 
Harden hail served the Institute for thirty tlnee years 
and, as biochemist in chief, during that period made 
his department an important centre of biochemical 
research Only a year ago he was awarded a Nobel 
prize in chemistry fpr his work on fermentation 
While the departure of Sir Charles Martin and Prof 
Harden would mean a severe loss to tho Institute’s 
forces, the traditions they had set would long remain 
a potent source of inspiration to their successors On 
behalf of the many subscribers at home ami abroad, 
Miss Harriett© Chick presented to Sir Charles and 
Lady Martin a silver coffee service, designed and 
executed by Mr Philip Alexander of Walberswick, 
Suffolk , while Miss Munel Robertson unveiled and 
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presented to Prof Harden his portrait in oils by 
Mr Neville Lewis Sir Charles and Lady Martir 
sailed on Jan 2 for Cape Town, en route to Australia 
where Sir Charles will take charge of the Division oi 
Aiumaf Nutrition of the Commonwealth Council foi 
Scientific and Industrial Research for at least twe 
yean 

In a paper reprinted from the Transaction* of the 
Indian Philosophical Congress (1927), Mr J Walker 
Tomb declares that ‘ time 1 is used m two senses, 
metaphysical and mathematical The former is the 
duration oi continuance of personality, depending 
uj>on consciousness and memory The latter, in hia 
opituon, is the duration of matter, and he oonsiders 
that the definitions of Aristotle, Newton, Einstein, 
and Eddington are quite wrong Moreover, “ the 
relativists have built upon this misconception a 
bewildering philosophy which dethrones reason ” To 
support this view, passages are quoted concerning 
bodies travelling with the velocity of light (This, of 
course, is a case in which the equations cease to hold 
As Einstein says, “ Lumen is a fraud ” ) It is 
interesting to compare these views with Sir Arthur 
Eddington’s opinions In an interview reported by 
Mr J W N Sullivan (06*m*r, Dec 21, 1930), he 
said “We must remember that the notion of time, 
oh it occurs m science, is a mere abstraction The 
notion of time is, I behove, an abstraction from the 
d>namic nature of consciousness Consciousness is 
essentially dynamic, and the ‘ time * of science is a 
most lmjiorfect representation of this quality " The 
drawing together of science and philosophy is much 
hindered by the tendency of each side to mi sunder 
stand the other 

Fourteen of tho leading french publishing firms 
which specialise m the production of technological 
literature have combined to produce a “ Bibliographic 
dos livres fran^ais d'Industrie et de Technologic ** 
The lines of the 4 Catalogue of British Scientific and 
Technical Books “ of the British Science Guild have 
been closely followed, with the following difference 
namely, that books published in 1929-30 precede the 
General Catalogue for lt)19-30, which forms the bulk 
of the work Entries m Part 1 are annotated , thoso 
in Part 2 are not The name and subject indexes 
include both sections Hence there is some danger 
of confusion, and the writer of the prefatory note 
wisely counsels the user of tho Bibliography to consult 
both sections “ en cas do recherche ’* An annual 
supplement to the bibliography is promised with a 
consolidated edition every third year The classified 
tion and indexing of the entries have been earned out 
in a woikmanlike manner, and we have no doubt that 
the bibliography will prove a useful guide m the 
selection of French technological books in all parts of 
the world 

The north-east of Scotland has many points of 
contact for the archaeologist, the historian, and the 
naturalist, and each of these, as well as the general 
reader, will find articles of interest in the latest issue 
of the Dteside Field Selecting from a wide variety 
of topics, we mention only the Rev Dr Walker’s 
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account of “ Some Memorable Naturalists of the 
North East ” He recalls the accomplishments of 
William MacGillivray, naturalist and ornithologist, 
George Dickie, botanist, James Nicol, the geologist, 
who first saw a glimmer of light in the upheavals of 
the North-west Highlands, of George Sim, taxidcrm 
jst and naturalist , and Thomas Edward, of Banff, 
who spent his boyhood in Aberdeen But there are 
others, for no account could be complete winch 
omitted the name of the Army surgeon, Dr A Leith 
Adams, who, in addition to writing popular accounts 
of his natural history observations in India and Egypt, 
became an authority on fossil elephants 

Prof William King Gregory has been elected 
president of the Galton Society for the Study of the 
Origin and Evolution of Man, New York, and Mr 
Frederick Osborn has been elected secretary-troasuier 

A MERrrNG to inaugurate a British Society of 
Motion Picture Engineers will be held at the rooms 
of the Royal Photographic Society, 35 Russell Square, 
on Monday, Jem 19, at 7 p m A draft constitution 
has been drawn up by the provisional committee, the 
secretary of which is Mi Leslie Eveleigh, Gaisfoid 
House, Gaisford Street, Kentish Town 

The following advisory committee has been appointed 
for the purpose of advising the Minister of Health 
on the practical application of modem advances m 
the knowledge of nutiition Prof Majoi Gieonwood 
(chairman). Prof E P lathe art, Sir F Gowland 
Hopkins, Miss Jessie Lindsay, Prof E Mellanby, and 
Prof V H Mottram The mernbeis will hold office 
until Dec 31, 1933, and will be eligible for reappoint 
ment The seeretaiy to the committee will be Mi 
y R Hudson, of the Ministry of Health 

The Council of the Royal Astronomical Society 
has awarded the gold medal to Prof W do Sitter, 
director of the Observatory of Leyden, for his theoroti 
cal investigations on the orbits of tho satellites of Jupi 
ter and his contributions to the theory of relativity 
Prof de Sitter has also been invited to deliver this 
gear’s George Darwin Lecture The Council lias 
awarded a Jackson Gwilt medal and gift to Mr 
Clyde W Tombaugh, of Lowell Observatory, Flag 
staff, Arizona, in recognition of his discovery of tho 
extra-Neptunian planet, Pluto 

On Tuesday next, Jan 20, at 5 15, Mr J W T 
Walsh will deliver the first of a course of three lectures 
at the Royal Institution on the ait of illumination , 
on Thursday, Jan 22, at the same hour, Prof H 
Dingle begins a course of three lectures on the nature 
of physical science The opening Friday evening 
discourse of the year will be given by Sir William 
Bragg, on “ The Scattering of Light”, on Jan 23 , 
Mr J M Keynes will deliver the Friday evening 
discourse on Feb 6, on the mechanics of the trade 
slump 

The Council of the Royal College of Surgeons of 
England has appointed Mr J H Thompson, loefurer 
in physiology at King’s College, London, to the re 
search scholarship endowed by the late Lord Melchett 
The subject to which Mr Thompson proposes to 
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devote himself is the influence of the parathyroid 
bodies on growth His research will be carried out 
m the new laboratories of the Royal College of Surgeons 
and also in the physiological department of King’s 
College Mr Wilfred Trotter has been appointed 
Hunterian Orator of the Royal College of Surgeons 
for 1932 

At the meeting of the Grand Council of tho British 
Empire Cancer Campaign, held on Jan 12, arrange¬ 
ments were approved in connexion with the Garton 
Pnze of £500 and Gold Medal, which is to be awarded 
to the person or persons submitting the best original 
dissertation on “The Early Diagnosis of Cancer” by 
December 1931 It was also announced that the 
subject, “The Biological Effects anil Mode of Action 
of Radiations upon Malignant and other Cells”, had 
boon chosen foi the second Garton Piize and Medal, 
the dissertations for which must be received by 
Deiembei 1911 

The following appointments have recently been 
made by the Socutiuy of State for tho Colonies in the 
colonial agiitiiltural and foiestry soivices Mr G H 
Gothui Jones to be soil chemist, Kenya, Mi H 
Evans, to bo physiological botanist, Mauritius, Mr 
M H Flinch, to be biological themist, animal nutri¬ 
tion reseauh, Tanganyika Terntory , Mr R J A W 
Lever, to be entomologist British Solomon Islands , 
Mr C () Flemmich, to be assistant conservator of 
forests Federated Malay States , Mr 1 E D Vigne, 
to be assistant conservator of forests Nigeria , Mr 
C E Duff, to be assistant consorvatoi of forests, 
Northern Rhodesia , Mi C H Holmes, to be assist¬ 
ant conseivator of forests, Ceylon 

At tho annual meeting of the Association of British 
Zoologists, held on Satuiday, Jan ]Q, in the rooms 
of the Zoological Society of London, with Prof 
F B Poulton in the chair, the morning session was 
dt voted to discussions as to whether zoologists should 
accept fees for let tines and expeit advice, and on the 
future of zoological collecting In tho afternoon it 
was moved “ that training foi applied zoology must 
be based upon a bioad geneial zoological foundation”, 
the throe principal speakers being Dr W T Caiman, 
who dealt with museum work. Dr E S Russell, with 
fisheries woik , and Prof J W Munro, with entomo 
logical woik The Association has only recently been 
formed and this was its first mooting, although, for 
seven yeais previously, there has been an annual 
meeting of British zoologists to discuss matters affect¬ 
ing the interests of the science 

Dr Frank Conrad, of the WestinghoiiHe Electnc 
and Manufacturing Co , Pittsburgh, has been awarded 
the Edison Modal, the highest award of the electrical 
engineers in the United States, for pioneering work 
in radio telephone transmission before the davs of 
broadcasting In addition to his developments in 
radio communication, Dr Conrad has made important 
contributions to alternating current work and aic 
lamp design, ho has been m the employ of the 
Westinghouse Co sinco 1890, and is now assistant 
thief engineer The Edison Medal was founded by 
associates and friends of Thomas A Edison and is 
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given annually for " men to nous achievement in elec¬ 
trical science, electrical engineering, or the electnoal 
arts ”, by a committee of the American Institute 
of Electrical Engineers 

Messrs W and G Foyle, Ltd , 119 Channg Cross 
Road, W C 2, have just circulated a catalogue of 
their No 7 department, containing the titles of books, 
both second hand and new, relating to most branches 
of technology and applied science Being carefully 
classified, the catalogue should be of service to many 
readers The list is obtainable upon application 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned — 


A research scholar in mental diseases "tinder the 
Joint Board of Research for Mental Diseases of the 
University of Birmingham and the City Mental 
Hospital Committee — E Eyles, Hon Secretary 
Council House, Birmingham (Jan 24), An advisory 
research entomologist at the Seale-Hayne Agricultural 
College, for the South-West Province—The Principal, 
Seale-Hayne Agricultural College, Newton Abbot, 
Devon (Feb 8) A physicist or engineer to carry out 
researches and standardisation in wireless telegraphy 
and telephony, and a physicist to carry out researches 
in optics, each under the National Research Council 
of Canada—The Secretary Treasurer, National Re 
search Council, Ottawa, Canada 


Our Astronomical Column 


The Near Approach of Eros — Prof H N Russell 
gives, in the Scientific American for January, a cloar 
account of the methods being employed for using the 
present appioach of Eros for obtaining improved 
values of the solar parallax and the mass of the moon 
He estimates that fully ten years will be needed for 
a full discussion of the measures but there is one 
Source of delay that be has not considered Several 
observatories iiavo been co operating during the past 
six or seven years m obtaining accurate places of 
selected stars near the planet s track But the track 
diverges appreciably from the predicted one, to the 
extent of 1 minute of time m R A at the nearest 
approach This makes some of the seloctod stars un 
suitable, os being too far from the planet It will be 
necessary to select others on the opjiosite side of the 
planet to take their place, and these will need to bo 
carefully observed One procaution that was not 
considered m 1901 is now being taken The spectra 
of the stars have been examined, and those that differ 
markedly in typo from Eros (the spectral type of 
winch resembles that of the sun) will bo rejected, 
owing to the different amount of their refraction by 
the earth’s atmosphere The article notes that the 
opposition of 1938, though mfenor to the present one, 
will be much better than that of 1901, which was the 
best since the planet was discovered m 1898 1968 

will be about equal to 1938, and the next really 
favourable oppositions will be m 1975 and 2012 

Axial Rotation of Stars—In the Astrophystcal 
Journal , vol 72, p 1, Dr O Struve discusses the 
spectroscopic evidence for the existence of rapidly 
rotating stars The occurrence of rapid rotations 
is assumed in many astronomical theories, such as the 
fission theory of binaries, but so far there has been 
no direct evidence that they are anything but rare 
exceptions Dr Struve shows that broad, shallow 
absorption lines are caused by axial rotation The 
broadening exhibits the proportionality to wave 
length required by the Doppler effect, and the line 
contours agree with the theoretical shapes Tor rapidly 
rotating stars There is also a correlation of line 
width with period and amplitude in spectroscopic 
binaries Two stars (a Viigmw and y Ursa majoris) 
are treated in detail, and the evidence suggests the 
existence of an evolutionary transition between close 
spectroscopic binaries ana rapidly rotating single 
stars, though the direction of such transition is not 
established by the observations 

Old Eclipses of Jupiter's Satellites—Some of the 
secular variations of the elements of Jupiter’s satel 
lites are so slow that they cannot be satisfactorily 
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determined from recent observations alone All the 
calculators of tables of the satellites have made some 
investigations of this kind , that which Prof W do 
Sitter has lately published m Annals of Letden Obscrva 
tory , vol 10, part 4, is one of the most complete 
The earliest observations used are those of Wargen 
tin, beginning m 1608 , the extensive list prepared by 
Delambre in preparation for the construction of his 
tables has also been used The systematic errors of 
the observations have been investigated , they are 
very considerable, but in spite of these a very marked 
improvement in the secular variations of the elements 
of satellite III has been obtained in this discussion 
The improvement is less noticeable in the cases of 
satellites I and II, as their changes are moro rapid and 
can be determined from the modem observations 

Prof de Sitter is much interested in the question of 
the changes of the earth's rate of rotation, and m 
eludes a discussion of the evidence afforded by Jupiter's 
satellites , the old observations do not add mu( h 
weight to the determination He considers that the 
amount of uncertainty of his curve derived from all 
sources is not more than 5 seconds at the date 1670 , 
the uncertainty from the satellites at the date 1750 is 
fully 10 seconds 

A New Catalogue of the Naked-eye Stars —The Yale 
University Observatory has published a useful cata 
logue of 9110 stars, edited by Prof F Schleemger 
It contains practically all the stars down to mag 6 5 
and a few fainter ones The reference numbers m 
Boss P G C and in the northern and southern 
Durchmusterungs are given The positions are 
given only to the nearoat time second in R A and 
the nearest minute of declination The Proper 
Motions have been revised and, where possible, 
are given to the thud decimal of a second of arc , 
those m R A are expressed in great circle The 
spectral type, parallax, and radial velocity are given, 
whore they are known There is also a column of 
remarks, which includes notes of companions, of 
variation of light, or of radial velocity There is also 
a table for reduction to galactic co ordinates, and 
one giving the new constellation boundaries as fixed 
by a committee appointed by the IA U The 
following systematic corrections have been applied to 
the proper motions of the P G C 

In R A + 000021* - 0 00015* sin R A tan Decl 

In Decl - 0 0023* cos R A 

A bad misprint on page 4 of the introduction should 
be corrected The R A of the galactic pole is given 
as 18*» 40® , it should be 12* 40*” 
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Research Items. 


Tote mism of the Wik-munkan Tribe, Gulf of Car¬ 
pentaria^ —Miaa Ursula MoConnel continues her study 
of the Wik-munkan tnbes in Oceania, vol 1, pt 2 
Each dan has a number of totems of varying import¬ 
ance which are common to all members of the clan 
Three are mostly drawn from objects of utility round 
which daily interest centres, and in the case of natural 
supplies, from those found in the locality, thus re 
fleeting their economio interests Thus, totems of the 
coastal tribes mclude dugong, sea turtle, sharks, and 
other fish , ‘ thunder ’ which heralds the north west 
season, ‘ high-tide ’ which brings food, and a 1 small 
bird ’ which is supposed to guard the fishing operations 
of a clan, bark canoes and spears, necessary to the 
success of the hunt, pelicans, geese, pigeons, flying- 
fox, and so forth The Wik-mean tribes include milk- 
wood trees, porcupines, and swamp turtle, all belonging 
to the Wik-mean country The totems of other tribes 
are similarly differentiated according to their economic 
resources Dangerous and disagreeable objects also 
figure in the lists—for example, crocodiles and flies, 
and objeots of social significance such as fire, which is 
not only useful, but is also the centre of social life as 
well as the means of disposing of the dead, the bull 
roarer, and the shooting star or meteor, which is sup¬ 
posed to signify the death of a relative The ‘ baby \ 
sweetheart and 4 ghost ' totems reflect the chief 
phases of human life—birth, mating, and death Per¬ 
sonal names are derived from the characteristics of the 
dan totoms, or reflect their social value to the clan, 
sometimes their occupations m association with the 
totem Thus, men take their names from tho spear 
handle, women from the fishing net and dilly-bag 
which they make and use Women of the dilly bag 
totem take a special pride in their string work, as if 
t hey were mistresses of the art Or again, women may 
be called after tho crab which they hunt, while men 
are called after the barranmndi fish which they spear 
Where totems are animals, women often take thoir 
names from the female of the species and its feminine 
functions 

Dimensions of Flint Implements—The study of 
flint implements has m tho past been confined to a 
(onsideration of tho characteristic features displayed 
by the implements m virtue of the speoial uhor for 
which they were designed and of tho technique 
employed in making them Prof A S Barnes (Proc 
Prehistoric Soc East Anglia , vol 0, pt 2) applies 
to groups of 100 implements, selected at random, the 
mathematical methods developed by Galton, Karl 
Pearson, and others dealing with the characteristics 
of a crowd or large assemblage of objects, the dimen 
fiions used being those of maximum length, breadth, 
and thickness It is shown that the ‘ medians * for 
length, breadth, and thickness are approximately 
constant for a given industry and can be used to 
describe the dimensional characteristics of that 
industry with precision Prof Barnes combines these 
medians into a single expression which he terms the 
1 index figure ’ The index figure consists of two parts, 
a whole number and a fraction The whole number 
is the median for length, the numerator of the fraction 
is the product of the medians for breadth and thick 
ness, and the denominator is the median for thickness 
Thus an index figure of 01 7 means that for a 
ffroup of 100 implements from the industry in question 
the median length is 01 7 mm , the median cross- 
sectional area is 544 mm 8 , and the thickness is 13 0 
mm It may be urged that the size of the blocks of 
flint available will influence the size of the implements 
made from them From recent measurements made 
by the author it appears that this is so only to a 
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limited extent, except in rare eases where the raw 
material available is exceptionally small For ex¬ 
ample, the index figure for the Moustenan of Aoheu- 
lean traditions at Le Moustier itself is 62 2 
whereas the index figure for implements of the same 
culture at Combe Capelle, where the raw material is 
much larger and more abundant than at Le Moustier, 
is 06 Vs° The various methods of measuring close¬ 
ness of packing of the measures are also described 
and discusser! The statistical methods employed 
enable a precise statement to be made of the dimen 
sions of a group of implements m a simple manner, 
and for m a useful adjunct to morphological con 
siderations in determining to which cultural series a 
group of implements belongs There are a number of 
diagrams illustrating the results 

Placentation of the Cony—Dr r George B Wislocki 
gives an account of observations made on the pla 
centation of the cony (Hyrax capensis), m vol 21 of 
Contributions to Embryology, issued by the Carnegie 
Institution of Washington The hyrax is usually 
regarded as havmg its nearest allies in elephants 
and hoofed vertebrates, but Dr Wislocki finds that 
its placenta differs in structural type from that of the 
ungulates and resembles that of the msectivoree He 
also concludes that in its placentation hyrax has 
many resemblances to that of the much discussed 
aberrant primate form, Tarsius That there should 
be a considerable resemblance between the form of 
placentation of those two aberrant mammals is very 
remarkable, for they appear to represent different 
mammalian phyla Nevertheless both have a disc 
shaped placenta which is provided with a dense 
massive covering of mvnsivo trophoblast The 
trophoblast remains poorly vasculansed by vessels of 
foetal origin Dr Wislocki is inclined to regard the 
form of placentation found in Hyrax and Tarsius as 
primitive, while the diffuse placentation of ungulates 
he wo[ild look upon as a later and more fully specialised 
form One rejoices to see, m these volumes of Con 
tnbulums , that Mr Carnegie’s bonofaction is servuig 
so well the needs of those engaged m ombryological 
research Under the directorship of Dr George 
Streeter a very high ideal has been established 
amongst the contributors to this valuable publication 

Culturing Insects for Virus Research —One of the 
difficulties to be encountered m the rearing of insects 
for experimental tests of their transmission of virus 
diseases in plants, is the necessity for maintaining 
stocks of them free from any possibility of infection 
In the Annals of Applied Biology , vol 17, August 
1930, Dr Marion A Hamilton describes a method for 
keeping pure and uninfected cultures of aphides and 
kindred small insects in cages of a special type These 
are constructed of a metal framework covered with 
cellophane and roofed over by means of fine bolting 
silk Such cages have the advantage of being portable 
and freely permeable to light and air They are, at 
the same time, proof against the accidental entry of 
minute forms of insect life, that are commonly so 
difficult to exclude in experimental work She further 
describes a mothod of roaring aphides apart from their 
plant hosts Specially constructed glass capsules were 
used to contain the feeding medium , these were closed 
by a membrane of fish skin and then inverted By 
this means the aphides (Myzus persicas) were induced 
to insert their stylets through the fish skin and feed 
upon artificial media, plant extracts or dyes Cultured 
in tins way, a certain number lived for six days, and m 
one case se\ en days A longer period of survival may 
be possible if more suitable media be found 
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Gents affecting Chromosome Behaviour—In con¬ 
nexion with the intensive studies of the genetics and 
cytology of maize, now being carried on at Cornell 
University, a new genetic factor has been discovered 
(Q W Beadle, Memoir 129, Cornell Univ Agnc Expt 
Station), which causes asynapsis, or a failure of the 
chromosomes to pair m meiofiis A similar factor has 
already been found by Blakeslee in Datura , and 
Gowen has described a condition in Drosophila m 
which there is complete absence of crossing over All 
these mutations are inherited as simple Mendehan 
recessives In Matthiola a strain with long and another 
with short heterotypic chromosomes exist, the differ¬ 
ence being ascribed to a single Mendehan gene These 
cases are of special interest in that in each an altera 
tion m the shape or synaptic behaviour of all the 
chromosomes is due to a single germinal change, 
which affects the cytological characters but not the 
phenotypic ap{>earanoe of the organism, except in so 
far as jt results in sterility The asynaptic strain of 
maize is almost completely sterile both in pollen and 
ovules In the pollen metosis there is no pairing of 
threads, anti in diakinesis 20 univalent chromosomes 
appear instead of 10 bivalents That the normal 
attraction botwocn all the chromosome elements 
should thus lie completely inhibited by a single 
genetic factor is a remarkable fact If such a factor 
appeared m a species of plant which also reproduced 
vegotatively, it would load to a condition of pollon 
sterility without previous crossing These asynaptic 
plants, like haploids, occasionally produce viable 
jKillen grains with the unreduced number of chromo 
somes 

Studies of Lactose-fermenting Yeasts and of Moulds 
of Milk, Cream, and Butter M Grimes and J 
Doherty in the routine examination of milk, cream, 
and butter have molated two types of yeasts which 
ferment lactose with gas formation and produce slight 
acidity in milk (Sci Proc Roy Dub Roc , vol 19, 
No 20, May 1929, p 261) In both types the cells 
are ovoid, measuring 3 b g in length , neither forms 
spores They appear to be identical with Torula 
lactosa, Hairmon, and T cremoria , Hammer, isolated 
from cheese and from cream respectively M Grimes, 
V C E Kennclly, and H A Cummins in a study of 
mould fungi found in butter isolated twenty nine 
species (i bid , vol 19, No 47, October, 1930, p 549) 
Several of the species, while closely resembling, dici not 
altogether conform to type species, and it is suggested 
that Irish fungi as a result of insularity have developed 
characters of their own In an examination of moulds 
from butter, V C E Kennelly and M Grimes reiiort 
the isolation of a new species of Paectlomyces (ibid , 
vol 19, No 44, September 1930, p 513) It is a 
coremia forming spocies, with pink sjKires, it clots 
milk and partially liquefies gelatin, with evolution of 
gas and an acid reaction It is named Paectlomyces 
htbemteum 

Methods for Fruit Disease Survey —“ Epidemic 
Diseases of Fruit TreeH in Illinois, 1922-1928”, is 
the somewhat modest title of a Bulletin (Art 3) m 
vol 18 of the State of Illinois (Department of Regis 
tration and Education) Division of the Natural 
History Survey The paper is by L R Tehon and 
G L Stout, and these workers summarise the results 
of six years’ work on an intensive survey of fruit tree 
diseases in their area They have visited a very large 
number of orchards, making full records, which 
include accounts of spray treatments and their 
efficacy, times of application, notes on phenology, and 
the time and seventy of disease incidence It appears 
from the collected work that pomaceous fruits are 
usually opposite, in their reaction to a fungus epi 
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denue, to drupaceous fruits, but the mam value of 
the report bes not in the particular conclusions that 
emerge and which apply to local conditions, but in 
the careful and exhaustive attempts which have been 
made to standardise the observations which form the 
basis for such a survey 

The Great Whin Sill —A very important paper by 
Dr J A Smythe, recording the results of many 
years’ work m the field and laboratory on the group 
of intrusions known as the Whin Sill, appears in the 
Transactions of the Natural History Society of North - 
umber land, Durham , and Newcastle upon- Tyne t vol 7, 
pt 1, pp 16 150 Samples from practically every 
fresh exposure have been collected, 2960 in all, and 
two average analyses and ten others, covering the 
whole area, are presented A large number of specific 
gravity determinations are recorded These reveal a 
progressive variation on a regional scale and addi¬ 
tional analyses of alkalis (26), FeO (31), and H t O and 
CO- (28) indicate that the variation is related to 
slight differences m the composition of the original 
magma A chemical study of the chief minerals and 
of micropegmatite makes it possible to calculate the 
mineral composition of each of the rocks analysed 
The results agree very closely with the micrometric 
measurements previously mail© by Holmes It is 
shown that the titamferous black ores cannot be 
regarded as mixtures of magnetite and llmenite 
Analyses are given of seven exceptional rocks ranging 
through leucocratic varieties to a felsitic type, and 
these with the normal rocks give a variation diagram 
closely parallel to that of the normal magma series 
of Mull A noteworthy feature is the record of five 
occurrences (all analysed) of fine grained basaltic 
rocks intrusive into the Whin Sill Only one of the 
dykes (the Hampoth) associated with the Whin Sill 
is given detailed treatment, since those were dealt 
with ui a recent paper by Holmes and Harwood 
(Mxn Mag , p 493, 1928) Alterations due to 
chlontisation, pectohtisation, veui solutions, and 
weathering have been closely investigated with the 
aid of ten new analyses The problem of assimilation 
is very thoroughly examined , the chemical evidence 
is entirely unfavourable, and a convincing explana 
tion involving the mode of emplacement is given to 
a< count for the puzzling field evidence which drove 
Clough to face tho possibility that assimilation had 
taken place The paper is one that will provide data 
for discussion for many years Apart perhaps from 
the work of Brammalf and Harwood on Dartmoor, 
no limited group of intrusions has ever been so 
thoroughly investigated 

A Low Aurora and its Effect on a Radio Receiver 
— Though no photographic determination of the 
height of aurorae has ever yet yielded reliable values 
below 80 km , cases of aurorse coming much lower, 
even to the ground, are occasionally reported Mr 
A C Cummings, Room 1111, 180 Vamck Street, 
New York, sends us Buch a report—which also has 
other unusual features—of an aurora witnessed by 
his brother at Norwood, Ontario, Canada, early in 
the winter of 1929-30 He observed that his radio 
set was 4 dead \ though the valves were alight and 
tho aerial and ground wires were connected , no 
reason for the absolute quietness of the set was ap 
parent Looking out, ho saw that a bright aurora 
was m progress , on going outside to get a better view 
he found, 14 to his astonishment, that a curtain of 
streamers extended from the sky to the ground and 
completely surrounded the house but at a distance of 
several feet ” The curtain was many coloured and 
unsteady, its scintillations being accompanied by 
" visible sparking ” and by ” snapping sounds ” 
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Thermionic Emiuion—The October number of 
Review* of Modem Physics contains an article on 
thermionic emission, by Dr S Dushman In this 
lie has summarised the existing literature on the 
subject, with, however, special reference to the work 
if the last ten years This has proceeded partly on 
the lines of the determination of the emission con 
stants of pure substances, but perhaps most charac 
teristically m the development of composite emit 
ting surfaces, both of the well known type of the 
thonated filament, in which monomoletular films of 
one substance are formed on a base of another, and 
i>f the oxide type , coated filaments can now be 
prepared which will operate in arc tubes, as well as in 
highly exhausted containers Theoretically, the out 
[ook has naturally been changed by the advent of the 
new quantum mechanics, which accounts qualita 
tively for almost all of the phenomena in question, 
and quantitatively for many of them Dr Dushman 
remarks with justice that it is difficult at the present 
time to realise that only sixteen years ago the very 
existence of a pure electron emission from mean 
descent solids was questioned by many physicists of 
good repute 

Operating a Loud Speaker without High Tension 
Circuit —We havo received an interesting coin 
munication from Dr S R Khastgir, of University 
College, Colombo One of his students, P U Ratna 
tunga, has mvented a very simple method of operating 
a loud speaker by means of a diode valve without 
using a high tension circuit It seems to us that Ins 
method is of practical importance It would be 
useful, for example, in connexion with portable sets, 
as the usual high tension battery adds appreciably to 
the weight It would also be useful in connexion with 
aeroplanes and in military manoeuvres The receiver 
Mr Ratnatunga uses is a single valve receiver whn h 
has a diode valve One side of the filament of the 
diode is directly connected to the earthed point of a 
timed aenal circuit The anode of the diode is in 
ductively coupled to the tuned circuit by means of a 
coil with whicn the loud speaker is in senes, and then 
goes back to the h lament The loud speaker operates 
at nearly full volume when working Good results 
were obtained even with an indoor aerial The rocep 
tion took place about four miles from the receiving 
station, the j>ower of which was 1 75 kdowatfs The 
resistance of the loud speaker was 2000 ohms and the 
current through it was only 0 1 of a nnlliampero 
When a high tension battery was used the current 
was 0 milliamperes An ordinary Cossor valve was 
employed 

Dielectric Properties of Ionised Gases —An mvestiga 
tion of the dielectrio properties of ionised air describe!I 
by E V Appleton and E C Childs in the December 
number of the Philosophical Magazine provides a very 
satisfactory demonstration of some of the properties 
of the Heaviside layer which are required to account 
for its action on wireless waves The air was ionised 
in a glow-discharge at low pressure, and auxiliary 
electrodes inserted in the discharge tube to form the 
condenser of an oscillatory circuit The two chief 
results concern the dielectric constant of the ionised 
gas, which, for small concentrations of ions, was 
found to be less than unity, m accord with theory, 
and the effect of a superposed magnetic field, which, 
when appropriately oriented and of the right magni 
tude, was shown to produce a type of resonant spiral 
motion of the free electrons of the discharge with the 
same frequency as the oscillations in the condenser 
circuit In addition, however, Prof Appleton and 
Mr Childs have found that the thin positive ion 
sheaths, which form on the condenser plates in the 
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gas when this is heavily ionised, alter completely the 
capacity of the condenser , the ionised gas between 
the sheaths acts as a conductor, and the effective 
capacity is simply that of the two sheaths m senes 
The alteration m the capacity of these sheaths with 
change in the steady j>otential applied to the plates 
follows the law reqiurod by Langmuir's theory of 
exploring electrodes It is of interest to find that the 
reduction of the dielectric constant below unity was 
probably detected by the late Prof Barton im 
mediately after the publication of Lccles’s theory of 
the ionic refraction of wireless waves in 1DI2 

Conductivities of Salts in Ethyl Alcohol—The 

Journal of the Chemical Society for November con 
tains some results of measurements of electrical 
conductivities of uni univalent salts in ethyl alcohol 
by Murray Rust and Hartley Lithium chloride, 
nitrate and perchlorate, and sodium and silver per 
chlorates were in\estigatod The fall in conductivity 
is proportional to the square root of the equiva 
lent concentration m accordance with the theory of 
strong electrolytes A comparison of the slopes of 
the equivalent conductivity->y/c curves with the 
theoretical values calculated from the Debyo Huokel- 
Onsager equation shows that the experimental slope 
is greater than the theoretical, the percentage 
deviations from theory varying between 10 and 130 
per cent This would bo exjxxted if there were any 
ionic association The range of concentration used 
was JV/500 iV/10,000 The perchlorate ion has a 
greater mobility than othor anions in ethyl alcohol 

Activity Coefficients of Salts —Thero are cases 
where the activity coefficients of salts deviate con 
siderabJy from the expected values, and m two papers 
m the Joumal of the Chcmccd Society for November, 
C W Davies shows that these can be explained on 
the assumption of incomplete dissociation of the 
salts concerned When allowance is made for the 
incomplete dissociation of the added salts, the activity 
coefficients found for thallouH lodate from solubility 
measurements aie no longer abnormal The activity 
coefficient becomes independent of the nature of the 
added salt at concentrations, with uni univalent 
salts, below 0 1 ionic strength The activity coeffi 
oent of thallous iodata m tho most dilute solutions 
is expressed by the equation log /=AyV> but the 
value of A is smaller tnan the value given by Debye 
and Ruckers theory It appears that this result is 
general, and also that A may vary from salt to salt 
Large deviations fjom the Debyo Huckel theory with 
salts, which have been described as electric t> po 1 
effects, or * unsymmetrical valency type * effects, are 
considered to be due wholly to incomplete dissocia 
tion of the salts (unearned 

Keto-Enol Equilibrium —Although the keto enol 
tautomerism of aeeto acetic ester and some of its 
alkjl derivatives has been previously studied, it is 
clear that interesting results would be obtained by 
studying the effect of substituents in the a position, 
and some experiments are described by Posi and 
Michalek in the Novembor number of the Journal of 
the American Chemical Society which deal with this 
problem The a phenyl ester was prepared and was 
found to contain 28 6 per cent of the enol form The 
f>ercentages of onol m esters substituted in the a posi 
tion by methyl, ethyl, and benzyl are 4 1,0, ana 3 4 
resjiectively The values obtained from molecular 
refractions were entirely different from those with 
bromine titrations (for example, more than 100 per 
cent enol was found by the first method as compared 
with 28 6 per cent by the second), and the chemical 
method is preferred 
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Twenty-first Annual Exhibition of the Physical and Optical Societies. 


rpttE twenty first annual exhibition of the Physical 
-L and Optical Societies was opened by Sir Arthur 
Eddington, president of the Physical Society, on 
Tuesday, Jan 6 Sir Arthur commented on the 
growth of the exhibition since its inception in 1905, 
and spoke of the mutual debt of the scientific worker 
and tho instrument maker, saying that progress is 
making them more and more interdependent All 
types of apparatus for physical and optical work could 
be seen at the exhibition, and everyone should find 
something of particular interest to himself Sir Frank 
Smith proposed a voto of thankH, and this was seconded 
by Mr H T Tizard, Rector of the Imperial College, 
where tho exhibition was housed 

Electricity has steadily and rapidly taken its place 
at the foundations of physical science, and one has 
only to imagine the gieat reduction which would be 
effected on removing all electrical instruments to 
realise the truth of this fact Tho task of making a 
selection of interesting items for this article would 
then become decidedly simplified An interesting 
feature of this year’s exhibition was tho wide use made 
of photoelectric cells Several different kinds wore on 
view, and one of cornier oxide on copper, shown by the 
Westinghouse Brake and Saxby Signal Co , Ltd , 
operating a rela>, merits special comment The 
Milliard Wireless Service Co , Ltd , was using a photo¬ 
electric coll to count tho numbei of visitors to its 
stand, a beam of light being interrupted by each 
person as ho approached The exhibits of tho Gramo 
phone Co , Ltd (H M V ), Researc h Laboratories in 
eluded a demonstration of the sensitivity of its own 
cell with a commercial potassium cell The former is 
of oiesnim and of the same type as used in the tele 
vision apparatus, unlike the copper oxide cell, it is 
most sensitive to red light An interesting method of 
measuring tho sensitivity of a photoelectric cell by 
using it to control the output of a ‘ thyratron ’ was 
demonstrated by the British Thomson Houston Co , 
Ltd The current through the valve was used to drive 
a direct current motor the speed of which depended on 
the light falling on the cell, and a loud speaker omitted 
a note of a frequency dependent on the speed of the 
motor A photoelectric outfit shown by Messrs 
Bellingham and Stanley, Ltd , is worthy oi mention 
It is suitable for the photomotry of light sources or 
general spectromotnc investigations Provision is 
made for the vanation of the voltage on the cell as 
well as that on the electrometer plates, and particular 
care is taken to guard against the interference of ex 
temal electrical disturbances 

The Research Section of the exhibition lias always 
attracted a great deal of well deserved attention, and 
has expanded considerably since it came into being 
only a few years ago There is little chance here of 
boing called upon to admire an imposing box with 
knobs and other protuberances which the writer per 
aonally suspects of being either empty or filled with 
unwanted spare parts Perhaps a hint to exhibitors 
may not be out of place here Let all apparatus be 
uncovered on these occasions, even if protection is 
neoessary in general use The physicist loves to see the 
wheels go round To return to the subject un 
doubtedfy the most popular item in this section was 
the demonstration of television arranged by the 
Gramophone Co Ltd (II MV), Research Lahore 
tories Dunng the whole exhibition a crowd was 
waiting to see what further progress had been made m 
making the Arabian Nights become fact The defini¬ 
tion of the image is good and the colour is also at 
tractive Cinematograph pictures were scanned at 
the transmitter m five sections of thirty lines each, a 

No 3194, Vor/ 127] 


lens drum being used to traverse a succession of images 
over five scanning apertures, and the received image 
was thrown on to a screen about two feet square The 
picture was built up of 150 scanning lines and was 
composed of 15,000 picture elements The frequency- 
needed to give such detail, scanning at 12 times a 
second, is 23,000 cycles Among the fifteen demon¬ 
strations arranged m this section by the National 
Physical Laboratory, selecting any one for special 
comment is not easy The Radio Research Board was 
using a resonant wavometer circuit to show the ex¬ 
istence of side bands when a radio frequency oscilla¬ 
tion is modulated by an audio frequency oscillation 
Messrs L F G Simmons and H C H Townend 
were demonstrating an interesting method of examin¬ 
ing the air flow past models by heatmg the air m 
horizontal layers with hot wires The changes in re¬ 
fractive index of the air were used to trace the shape 
of the flow lines round the body in a shadowgraph 
Apparatus Bhown by Messrs F H Schofield and J 
A Hall was some of that used in establishing the 
absolute scale of temperature from -183°C upwards, 
and included a platinum resistance thermometer, 
platinum thermocouple, and optical pyrometer Dr 
Ezer Griffiths had on view a multiple thermo element 
type hygrometer for distant reading whioh can be used 
in a ship’s hold An apparatus for measuring the flow 
through flues was demonstrated fry the Gas, Light, 
and Coke Co (Research and Training Section) The 
temperature at various points is observed and from 
the temperature gradient the rate of flow deduced 
A surprising fact is that tho temperature across a 
section is far from uniform Since the flow of gases is 
turbulent, this is rather unexpected and opens the 
field for f urthor work on the subject The Rothamsted 
Experimental Station showed a bridge for studying the 
water in soils and the nature of the association of the 
two, by passing an alternating current and noting the 
phase angle between this and the electromotive force 
Not all the water is available for plant life, and vegeta¬ 
tion may wither in quite damp soil if the water present 
is combined with the soil An exhibit illustrating 
phase-change m tuned circuits, due to the British 
Thomson Houston Co , Ltd , is worthy of note A 
fixed primary coil formed the inductance of an oscil¬ 
lating circuit, and a swinging secondary coil was 
arranged so that the coupling between the two coils 
was periodically varied As the secondary vibrated 
the circuits passed through the resonance point and 
there were alternating attracting and repulsing forces 
duo to sudden phase change The position of the 
pendulum at which the phase jump occurred was 
different for the two directions of movement, and this 
caused a series of impulses which maintained the 
motion 

The Trade Section of the exhibition had many 
examples of good workmanship, and the optical in¬ 
struments—especially epidiascopes shown by Messrs 
Carl Zeiss (London), Ltd , and Messrs W Edwards 
and Co —may be mentioned in particular Messrs 
Edwards also demonstrated several kinds of vacuum 
pumps, one of which—tho ‘ Hypervac ’ rotary oil 
pump—will produce a pressure so low as 0 00005 mm 
The Cambridge Instrument Co , Ltd , exhibited many 
new instruments, those for use in geophysical sur¬ 
veying being of sjiecial interest, and described in 
Mr Lancaster Jones’s discourse on Jem 7 The 
eight pages in the programme describing these instru¬ 
ments are worth studying The Leakey Harper 
drawing machine lent by Sir Arthur Keith may also 
be mentioned In addition to the instruments 
specified in the programme, Messrs Adam Hilger, 
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Ltd,, showed a Fabry-Perot etalon with variable 
separation This is a beautifully made apparatus 
tne plates are supported on mvar m order to reduce 
temperature effects to a minimum during long ex 
posures The instrument is suitable for measuring 
wave lengths m terms of a standard and observing 
fine structure m the longer wave lengths of the 
spectrum The Munsell Colour Books, intended to 
form the basis of a system of colour specification, and 
X ray gratings prepared in the laboratories of Prof 
M Siegbahn, were on view, as well as an all metal 
quartz spectrograph Of special interest to teachers 
was the astronomical model designed by Mr W 
Wilson and exhibited by Messrs A Gallenkomp and 
Co , Ltd , which demonstrates the motion of the 
earth, moon, and sun Each separate movement can 
be shown alone and the bodies can be made to perform 
hypothetical motions This should prove particularly 
valuable for educational purposes, since the reasons 
for day and night and seasons will be understood at 
once on seeing movements which do not produce 
them Both the M O Valve Co , Ltd , and the 
Milliard Wireless Service Co , Ltd , had a large 
selection of transmitting, rectifying, and modulating 
thermionic valves The M O Valve Co , Ltd , was 
demonstrating an assembly operation in which the 
supports for the inside of a valve were bent to the 
required shape by one movement of a handle 

In the section for apprentices and learners started 
last year some good workmanship was on view In 
(lass A (Craftsmanship) first prizes were awarded to 
T E Bavley (under eighteen years) of Marconi’s 
Wireless telegraph Co , Ltd , for a signalling relay, and 
to H O Freshwater, of Messrs H Tinsley and Co , 
for a vibrating galvanometer suspension This 
competitor also obtained the Finsbury prize In 
Class B (Draughtsmanship), first prizes were taken 
by W G Hill (under eighteen years), of Messrs 
H Hughes and Son, Ltd , for a penscof>e wind gauge 
bearing plate, and by E G Mansfield, of the General 
Eloctnc Co , Ltd (Research Laboratories), for a 
controller for a motor operated rheostat It m to be 
hoped that this section will continue to grow as time 
goes on, since the importance of good instruments to 
the physicist cannot be over estimated 

Two discourses were delivered in the large physics 
lecture theatre, both extremely interesting and very 
well attended The first, by Mr E Lancaster 
Jones, was entitled “ Searching foi Minerals with 
Scientific Instruments ” Mr Lancaster Jones de 
scribed the four methods used m locating salt deposits, 


oil, and other minerals, and mentioned the fact that 
all the instruments which he had in the room were— 
with only one exception—of Bntish manufacture 
The four tyf>as of instrument used are gravitational, 
magnetic seismic, and electrical In the first of these 
methods the instrument measures the value of gravity 
at different points, and from the variation from normal 
a mound of ciensei mateual than the suirounding 
earth can he easily located Salt is geneially dis 
covered in this way, and its discovery is important, 
since oil usually occurs with it In the second 
method the honzontal intensity of the eaith’s mag* 
netic field is measured, and the existence of magnetic 
veins disclosed The third method is veiy interest* 
mg An explosion is made at one point, and three 
sound waves travel to the recording instrument 
one through the air, one just beneath the ground, 
and one penetrates the surface as far as a layer of 
material of different density below ground and then 
travels along the top of this layer The \elocities 
of sound in air and in the two substances are known, 
the times of arrival of the naves are recorded by the 
uemmogiaph and, with the distance of tho explosion, 
all the necessary data for finding the position of the 
mineral deposit are available The fourth method 
consists in tracing out lines of equal electrical potential 
between two electrodes across which an alternating 
cuirent js passing These lines have a curved shape 
when t opper or similar material exists below the surface 
Tho lectuio was illustrated by experiments and slides 

On Thursday, when the exhibition was open free 
to tho general public, Si" Gilbert Walker gave an 
inteiesting account of “ Physics in Sport ” Sir 
Gilbert said that the tendon* y to separate applied 
mathematics from the hapjiemngs of evoiyday life 
was to he deploiod, and then proceeded to make his 
audience agree with this statement by giving an ex 
planation of the behaviour of balls He went on to 
give some idea of the pnnciplos involved in such 
sports as curling, spear throwing, and boomerang 
throwing The discourse was illustrated by a selec¬ 
tion of slides and experiments, the stiange behaviour 
of a com when rolled on a billiard table causing much 
amuse ment 

Many hours can be spent at an exhibition of this 
kind and another visit will still reveal something 
fresh The socretaiy is to be congratulated on the 
success ot Ins organisation The amount of time 
and thought devoted to making a success of these 
occasions is scarcely ever icahsed by those Mho 
enjoy its fiuits E M Colt i ns 


Annual Meeting of the Science Masters’ Association 


r PHE thirty first annual meeting of the Science 

Masters’ Association was held at the University 
Edgbaston, Birmingham, on Jan 6 9 The meeting 
opened during one of the worst fogs on lecord, but 
in spite of this more than two hundred members and 
guests, including the Lord Mayor (Alderman Saunders), 
were able to find their way to the dinner anil the 
presidential address Altogether more than four hun 
dred members attended the meetings The University 
buildings are admirably adapted for the purposes of 
such a conference, and the staffs of the vanous depart 
ments of pure and applied science arranged a very 
tine senes of demonstrations in the laboratories The 
exhibition of apparatus and books was held in the 
spacious drawing office, which is an ideal room for the 
purpose 

Tne presidential address was given by Sir Charles 
Grant Robertson, Vice Chancellor of the University, 
who referred to the fact that boys and girls and the 
young university graduate and teacher of to day 
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fail to realise the immense levolution that has taken 
place in tho woild of thought and education during 
the last fifty years In that period there has boon a 
scientific renaissance comparable in tho quality and 
HCOfie of its range to the humanistic renaissance of 
tho fiftoonth and sixteenth centuries The result is 
that the monopoly of the classical humanists has 
been overthrown and smashed to pieces, resulting in 
the admission of other subjects into tho school our 
iiculum Sir Charles went on to say that, “confronted 
with the modem cun iculum, Huxley would have in¬ 
sisted that tho number of subjects taught is fai too 
laige and must be drastically roduced, and for the 
simple reason that the identification of education with 
the acquisition of information is an indictable mis 
demeanour” He (Sir Charles) was profoundly im 
pressed with the ability of undergraduates m the 
faculties of science, but he often found that they were 
lacking in general culture Personally he would like 
to see the training in science continued for every boy 
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and girl up to tho age when they left school, even if 
it meant for the specialist in humanistic studies some 
diminution in the school time allotted to the specialist 
subjects, just as he wanted to see the humanistic 
cultuie continued for the specialist in science In 
reference to science scholarships, he would like these 
to be detei mined by the joint action of teachers m 
both schools and universities 

In the course of an address on “ A Finite Uni 
\erse ? ” the Bishop of Birmingham said that over 
confident dogmatism during the nineteenth century 
produced a reaction which has resulted in a spirit of 
agnosticism in religion In the present centuiy this 
has spread to science, so that, at any rate in their 
bettei moments, science teachers are none of them 
dogmatic, not even the youngest of them It is now 
recognised that the bases of our knowledge are prob 
abilities, and these to day threaten to become the 
ultimates of the physicist Absolute truth is beyond 
us, and superstition is the refuse of fools We shall 
be wise men if, knowing our ignorance, we search 
honestly that our understandings may be enlarged, 
and if, in our search, we never forget that man’s 
intellectual and spiritual faculties are his supreme 
endowment On first reflection wo foci that the uni 
verse must be infinite in extent Progress as to our 
understanding of space is due to the mathematician 
rather than to the metaphysician Dr Barnes re 
ferred to the following words of Gauss, written in 
1824 in regard to what m now known as non Euclidean 
geometry “I think, in spite of the meaningless 
word wisdom of the metaphysicians, that we know 
too little about tho real meaning of space, to 

stamp anything as absolutely impossible because it 
appears unnatural to us” He went on to contrast 
the basic principles of Euclidean and non Euclidean 
geometry and the deductions from each as to the 
properties of space, saying that it is highly probable 
that our space is curved and not flat, although at 
jiresent, pOHsibly owing to the limitations of our 
minds, we cannot get a concrete picture of what this 
means In order to tost the \ alidity of this conclusion, 
mathematicians can devise experiments on the nature 
of the radiation from distant nebulae, and the tests 
so fai have indicated that the universe is finite and 
yet unbounded He referred to Lemaitre’s theory of 
an expanding universe, which has gained the sym 
pathy of astronomers because it seems to offer an 
explanation of the surprising and perplexing fact that 
the spiral nebulae in the depths of space appear to be 
receding from us with velocities of the older of a 
thousand miles a second In conclusion he said that, 
like Clifford, who was the first man m England to 
appreciate the significance of Kiemann’s lesearches, 
he found relief from the dreary infinities of flat space 
in the consoling hope that, after all, tho universe may 
be finite 

A disc ushi on on general science was opened by tho 
chairman, Mr Fairbrother, of The Cedars School, 
Leighton Buzzard, who said that general science was 
proposed by the Association in 1916 as a remedy for 
what was then called neglect of science There is a 
danger that general science should be interpreted as 
that vague and indefinite type which leads to a 
nodding acquaintance with many topics of science 
but to a thorough knowledge of none Mere snippets 
are not what the apostles of general science mean to 
develop Their aim is to humanise science, to regard 
man as the central theme of the universe, and to 
show how man has bent the forces of Nature to his 
will and how he has made new substances by causing 
naturally occurring substances and their derivatives 

act on one another General science should cover 
llhr'whole field of science Not only should chemistry 
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and physics form an essential part, but also astronomy, 
physical geography, and elementary biology should bo 
given a place The teachers of the various branches 
should be specialists in their own subjects, but tho 
syllabus should be so arranged as to admit of close 
correlation between one section and another It must 
always be remembered that good syllabuses do not 
necessarily mean good general science, the essence of 
which lies not so much in the syllabus as in the 
interpretation of it Success or failure very largely 
depends on the outlook of the teacher It has been 
suggested that examining bodies do not yet recognise 
the claims of general science, or give it the dignity of 
the usual science subjects , but surely that is a mattei 
for the teachers themselves to settle Let them create 
tho demand and the examining bodies will supply the 
papers 

The discussion which followed was stimulating and 
instructive, member after member giving an account 
of his own course in general science and testifying to 
the interost aroused in the boys, who are often inspired 
to continue their studies to gi eater depths m then 
own time 

Prof F W Burstall initiated a discussion on “ The 
Science Education of a Boy up to the Age of Eighteen ” 
He said that boys of eighteen who come up to the 
university have a competent knowledge of science, 
they can express themselves m clear English and 
have a fair knowledge of other humanistic studies 
When wo consider average boys who do not reach 
university standard, we must divide them into two 
sections up to about fourteen and from fourteen to 
eighteen Prof Burstall considers that the young 
boy can be taught only through his memory, which 
is the reason why Latin and Greek can be taught him 
with a considerable degree of success His view is^ 
that the only science taught at this stage should be 
what is known as Nature study- the description in 
simple words of the ordinary phenomena of Nature 
as he observes it in his evoryday life Like all 
simple subjects, this requires a bom teacher to teach 
it properly At fourteen the boy’s mind is sufficiently 
developed to enable some science to be taught 
Science consists solely of experiment, observation, and 
deduction, and is therefore by no means a new subject 
It has been tho study of humanity from the earliest 
days, when prehistoric man experimented on boring 
a hole through a flint, and it has been carried on b> 
successive stages to produce our present civilisation 
The boy up to fourteen is a young animal who delights 
m exercising his muscles, who is full of impish mischief 
and a disinclination to use his mind for any purpose 
of abstract reasoning At the same time, he is curious 
to know how everything works and also the reasons 
for all the changes he observes in Nature Prof 
Burstall suggested that school science is attractive to 
the average boy because it gratifies his desire to make 
something or to change a substance He urged that 
the boy should have an outlet for showing his own 
individuality Boys differ so much that to attempt 
to find a curriculum to fit them all is bound to fail 
Boys who are stupid in school are only so because 
they have never had a chance of displaying their 
faculties He said that not too much emphasis should 
be placed on examinations, which, dealing as they do 
almost entirely with auestions of fact, offer a premium 
to a boy with a good memory and a rapid power of 
assimilation, but are detrimental to the boy whose 
mind works slowly 

During the discussion which followed, Prof H E 
Armstrong expressed hw surprise and delight with the 
discussions he had heard He was glad to observe 
that general science is taught in so many schools and 
that the movement is gaining ground He disagreed 
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with Prof Burstall m regard to the boy up to fourteen , 
up to that age Prof Armstrong considers the boy to 
be intelligent—it is afterwards that his faculties be¬ 
came blunted 

Mr Cameron, Director of Education for Oxford 
City, gave an account of the work of the Commission 
on Educational and Cultural Films At the request 
of the Commission, the Science Masters* Association 
lias already appointed a sub committee to view and 
criticise films on scientific subjects, and two of those 
passed by this committee, “ The Life of a Plant ’ and 
4 The Mechanism of a Motor Car ”, were shown to a 
crowded meeting The Association unanimously de 
cided to give the Commission financial support 

Mr J Young, in the course of a lecture on “ The 
Lunar Landscape ”, showed many beautiful slides 
from photographs taken by his students , he out 
lined the research which is in progress on the nature 
and features of the moon’s surface 

Prof A W Nash gave an address on “ The Work 
o( the Physicist and Chemist in the Petroleum In 
dustry ”, which emphasised the value of applied 
Hiience There are only two Departments of Oil 
Technology in the country, one at Birmingham and 
the other at the Imperial College of Science m London 
These work in the closest correlation, each tackling 
different aspects of the petroleum problem 

Prof W N Haworth lectured on “Complex Mole 
tular Structures”, and Prof Munro Fox showed a 
nones of biological experiments suitable for schools 

E N 


University and Educational Intelligence. 

London —The following doctorates have been 
^warded D Sc Degree in Biochemistry on (I F 
’Iantan (University College) for a thesis entitled “ The 
Chemistry of the Oestnn producing Hormone” 
{Biochem Jour , 1029-30) D Sc Degree in Geology 
on R G Hudson (University College) for a thesis 
untitled “The Lower Carboniferous (Dmantian) of 
the Craven Reef Belt ” ( Proc Geol Assoc 1930) 
D Sc Degree m Physiology on P Eggleton (University 
College) for a thesis entitled “The Significance of 
Creatine Phosphoric Acid in the Mechanism ot Mus 
tular Contraction ” (Jour Physiol , Oet 1930) D Sc 
Degree m Statistics on J O Irwin (University College) 
for a theHifl entitled “ Researches in the Theory of 
Sampling ” ( Biometrika , 1927 , Metron , 1930) 


Livingstone College, Le>ton, E 10, which gives 
courses of instruction to missionaries in tho elements 
of medicine, has issued the annual report and state 
mant of accounts for the yeai 1920-30 Many former 
students testify t-o the value of the instruction they 
received at the College Income for the year has 
more than balanced expenditure, and the accumulated 
deficit has been reduced The deficit, however, still 
amounts to £758, and structural repairs and replace 
ment of worn out equipment, deferred from year to 
year have now become urgent A sum of £800 is 
required to put things m order, and donations are 
asked for, and may be sent to the Principal, Dr Tom 
Jays 

Teacher training principles and methods have been 
exhaustively investigated during the past two years 
by a special committee of the Teachers* Training Syn 
dicate of the University of Cambridge The resultant 
recommendations, recently adopted by the University, 
emphasise the importance of practical work and of 
guarding against the tendency of courses in tho theory 
teaching to produce doctrinaires with but little 
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aptitude for dealing with the ordinary problems of 
school life It is interesting in this connexion to read 
the article published in the November issue of School 
Life on “Training Teachers on the Job” This 
expounds the principles on which the University of 
North Carolina bases its preference for fc m service 1 
training as compared with training conducted wholly 
or mainly within a college of education, and describes 
some of the methods in use A staff of itinerant m 
structors is employed exclusively on weekly circuits, 
one day bung given by an instructor each week to the 
members ot his classes employed an each of the in¬ 
structional centres in lus circuit He observes through 
-out each morrung all phases of their woik and in the 
afternoon meets them for instruction, which his 
observations enable him to adapt to individual and 
group needs While admitting that some courses, 
such, foi example, oh those m the history of education 
or the physiology of the nervous system, can probably 
be conducted more effectively in. residence m the uni¬ 
versity college of education, the rest—methods and 
matenals in the various subjects, curriculum con¬ 
struction, investigation of educational problems, in¬ 
dividual differences, educational measurements, <ha 
gnosis and treatment of failures, and the psychology 
of learning—can it is claimed be given with much 
greater immediate effect and permanence when taught 
by the ‘ in service ’ method 

The British Broadcasting Coiporation has secured 
the services of many men and women who are eminent 
BpociahstB in the worlds of art, science, economics, 
languages, philosophy, and so on, for its several series 
of broadcast talks from January to April of this year 
Judging from the pamphlet published in connexion 
with those series radii al changes m tho composition 
of each senes have been made Foi example, the 
Senes of talks oil “ Man logo Past and Prosent ” 

consists of five lot turps by Piof B Malinowski and 
Dr R Bnffault They will take the form of a debate, 
Prof Malinowski giving the first talk on “ Tho Present 
Chris in Marriage anil the Historical Background ” 
The second will be given by Dr Bnffault Then will 
follow three talks in tho form ot a discussion between 
Prof Malinowski and Di Bnffault, concluding with 
a recapitulatory talk entitled “What can we learn 
fiom all this ? ** by Prof Malinowski Such a senes 
has much to commend it , but one drawback is its 
actual senate foim which demands regular attention 
t-o such talks—and this is often impossible—if full 
value is to bo obtained from them There are three 
or four senes of talks with a scientific bias, which will 
be given by single lecturers Mr L I Gibbon is to 
talk on “Commerce the Peacemaker”, Prof A E 
Heath on “ Thinking Ahead ”, and Prof W Cramp 
on “ Faraday and his Contcnrqioiant's ” This laat is 
clearly chosen bocauwe this year maiks the centenary 
of laraday’s discovery The other senes of scientific 
interest aro to take a still different form Each talk 
in the series will be given by a different jierson One 
senes, ‘ What is bcienc e ? ” seems to have no common 
basis , the reason for putting them in one group seems 
to be that tho listener is invited to co ojiemte with 
the speaker m making investigations This is an 
experiment m what the B B C refers to as “ co 
operative science ” Such an attempt is deserving of 
commendation , but its value may be lessened by the 
fact that it is baaed upon the belief that science is 
now so professional and associated with such forbid¬ 
ding technique that the amateur scientific worker has 
almost disappeared and with him the journeyman’s 
interest m science However this may be, the BBC 
is to be congratulated on its attempts to stimulate 
general interest in science by its varied and original 
programme 
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Societies and Academies. 

London 

Llnnean Society, Jan 8 —E J Salisbury A study 
of Ranunculus parmjlorus L , with special reference to 
its moiphology and ecology The floral structure has 
been studied in its entirety m 725 flowers, and in a 
considerably larger number with respect to special 
features The most frequent number of parts in the 
flower as a whole is 20 (222 examples) This, with 
other observations, leads to the conclusion that the 
total number of parts is a number one less than a 
multiple of three The structure of the sepals and 
their \ariation indicates their origin fiom leaves, and 
thus the sepal is the equivalent of the leaf base The 
stanunodnl nature of the petals is clearly indicated 
The jietals attain maturity after the stamens, which 
may ho associated with their, phylogeuetically, more 
recent origin The stiuctures of various tissues all 
Buggest a plant of damp rather than dry habitats 
This is m conformity with the at (antic 1 type of 
distribution of the spocies and its southern habitats 
Experimental cultures show that the species does not 
grow' so well on dry sandy or calc areuus soils as on 
moist loam 

Pabih 

Academy of Sciences, Dec 1 —The piesidont an 
nounced the death of Ren6 Blond lot, i'oms^iandant 
for tho Section of General Physic s—P Villard The 
reduction of tho oxygon compounds of phosphorus by 
hydrogen Phosphoric anhydndo and hydrogen c om 
menco to react at 700 C , and at about 900 L (J both 
red and yellow phosphorus can bo collected Phos 
pliorus is similarly produc ed by the action of hydrogen 
upon sodium, barium, and calcium pyrophosphates — 
J Costantin and P Lebard Experimental cultures of 
healthy and degenerated potatoes m ther mountains 
and m the plains The experiments described once 
moie provo tho difficulty of proc uriug healthy tubers 
working at random and without method Seed pota 
toes raised m the mountains will propagate disease 
if the pathological state is not taken into account 
The superiority, if it exists, wall be shown only if 
healthy varieties are used —Jakob Eriksson was 
elected Com spondant foi the Section of Kural 
Economy in succession to the late M Neumann — 
Bertrand Gambicr Annllagmatic invariants of three 
circles—Robert Forrer and A Hoffmann The split 
ting up of the Curie points of nickel The observations 
described can bo interpreted by assuming the existence 
of two ferromagnetic substances in nickel each with 
its own Cune point -Lucien Amy The examination 
of a metal for foreign elements by spectrum analysis 
The modification proposed gives a marked increase 
in strength to tho lines of magnesium, calcium, and 
carbon R Barthdlemy A system of television, in 
eluding, in particular, an automatic arrangement for 
synchronisation and setting in phase —E Darmois 
and J Cessac Study of solutions of tartrates in 
fused calcium chloride, Cat'If + 6H a O —Mme P Curie 
The relation between the emission of long range a rays 
and of y rays The theoretical explanation suggested, 
although not in good agreement with experiment, 
may still be of servioe New researches are required 
to determine more accurately the range of the a rays 
and the existence and intensity of the groups of 
7 rays intervening —J and J F Thovert The utilisa 
tion of photo electric cells with glass envelope for 
researches on radiations of very short wave length 
The glass m coated with a layer of vaseline, gelatine, 
or collodion wi tin which is incorporated a fluorescent 
substance — f Chevenard and A Portevin The 
mechanism of the reheating of martensite —F 
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Bourion and E Rouyer Hie cryoscopic study of 
paraldehyde in solutions of sodium chloride and 
Danum chloride — A Mavrodin The action of phenyl 
magnesium bromide on ethyl diethylcyanacetate — 
R Brunschwig and L jAcqud The formation of 
gums in petrols The colour acquired by a benzol 
on keeping is not a measure of the gum formation 
Gum is formed in benzol by the combined action of 
light and air —Octave Mengel Movements of the 
Quaternary in the Mediterranean Pyrenees —P 
Gavaudan Some vital observations concerning tho 
evolution of the vacuome during spermatogenesis of 
the Characwe —N Loewenth&l The evolution of 
the white blood corpuscle* in vertebrates —Rend 
Fabre and Henri Simonnet Contribution to the 
study of tho phenomena of oxido reduction Re 
searches on beer yeast The influence of desiccation 
The experiments with beer yeast confirm those made 
with hepatic tissue the hydrosulphule derivatives 
can only bo freed from combination as the result of 
a traumatism which causes the death of the cell — 
Mile Catherine Veil and Adalbert Van Bogaert The 
two heart chronaxias measured selectively according 
to the direction of tlie electric current —H Laugier, 
W Libersohn, and B Ndoussikine The variations of 
chionaxy as a function of the position in man- 
Rdgmer ami Lespes The existence of a summer 
generation in the pilgrim locust, Sehistocerca gregana 
—L Mercier A now type of cancer of the lung in 
mice Heiedjty and giafting —E Brumpt Latent 
parasitism of fxwhphagus caucurtei m gorged larvoe 
and fasting nymphs of various Ixodes (Ixodes rtemus 
and Rhtptcephalus tmiguineus) —Georges Fontes ami 
Lucien Thivolle Tryptophane and histidine are 
hnrnatogen amino acids—Mile S Mouchet The 
formation of the non j whine ulated spormatophorea 
of the decapod (*i ust at cans C N Dawydoff The 

true nature of Dogdui mulayanu —Mile Odette Tuzet 
The fertilisation of tho silica sponge Chona inrvfts — 
Maurice Mane Janot and Jean Launn Bulbs of 
Allium cepa and hyperglycemia 

Cave Town 

Royal Society of South Africa, Oct 15 —E Reuning 
4 contribution to tho geology of the western edge of 
Bushmanland There were morphological conditions 
on the edge of the plateau immediately anterior to the 
time of the melting Dwyka ice which, after the subse 
quent denudation of the Karroo sediments, were re 
established, and they still form the major part of the 
morphological structure of this region From the 
time of the oldest determined Hedimont of the post 
Kimberlite period, a practically complete chain of 
events up to the present is recognisable -S H 
Haughton On a collection of fossil frogs from the 
clayH at Banke, Natnaqualand The specimens are 
part of a large collection discovered in the shales en 
countered by Dr Reuning when sinking a shaft on 
the so called ‘ Arnot 1 pipe on Banke, Namaqualand 
There are a number of almost complete skeletons 
of a fossil frog, to which the name Eoxenopotdes 
reumngx is given, A series of stages is described 
which strengthens the conclusions drawn from living 
Anura that the whole urostyle is the result of the 
fusion of a number of vertebrae Evidence as to the 
age of the clays containing the fossils is almost entirely 
circumstantial, they must be at least early Tertiary 
and may be contemporaneous with, or slightly later 
than, the Dinosaur hearing beds of Kangnas, 40 miles 
to the north —M R Levyni Note on some recent 
experiments on the germinating capacity of Rlienoster 
seed Germination tests have been carried out annu 
ally since 1925 It has been shown previously that 
seed which refuses to germinate at the time of shedding 
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will germinate well a year later Temperatures dur¬ 
ing the resting period may play an important part in 
regulating capacity of the seed for germination —£ 
Reuning The Pomona quartzite and oyster horizon 
an the west coast of South Africa north of the Oil 
phants River mouth Ancient phylhtos are planed 
off and covered by a senes of deposits which consist 
of a fossihferous gnt with shark’s teeth at the base, 
followed by a strongly sihcified sand and grit passing 
up mto calcified and partly sihcified clays Lying 
rai conformably upon these sands and clays—the 
equivalent of the Pomona quartzite—are marine de 
posits, divided into the Main Oyster horizon below and 
the Donax rogerst beds above Above those is a 
terrestrial cover of sand, which has been formed in a 
discontinuous e^cle —T Levitt 4 report on the Capo 
flats femur A detailed study of the thigh bone 
Sound in a sand quarry on the Cape Flats, m the same 
t ircumstances as a skull which has proved to be de 
udedly primitive The femur shows primitive human 
and even simian characters, and belonged to an m 
dividual appreciably different from any of the existing 
human types in Africa anti definitely low m the human 
stale This finding corresponds to that amved at 
independently for the skull 

Cracow 

Polish Academy of Science and Letters, G< t 0 — 
Georges Bouligand Some applications of the theory 
of ensembles to infinitesimal geometry —Ladislas 
Natanson Certain theorems associated with Fet mat’s 
principle-r-W Swietoslawski A diffeiontiftl boiling 
point apparatus furnished with a fractionating column 
and its application This apparatus is specially 
applicable to the study of the purity of liquids either 
gure substances or azeotropic and outoctic mixtures, 
and has been designed to Handle small quantities of 
liquids The determination of the amount of water 
present m an acetone-carbon disulphide azeotropic 
mixture is given as an example —J Kozak and L 
Musial The action of hydantom on o rutiobenzal 
dehydo —J Nowak Remarks on the age of the 
magmatic rooks of the uncovered layeis of Cieszyn - 
J Zerndt Megaspores arising from a layer situated 
at a depth of a hundred metres at Libiqz (Stophaman) 

Z Grodzinski The development of the blood vessels 
in the fore foot of the tortoise ( Kings orbicularis) 


Official Publications Received 

British 

Records of the Geological Purvey of India Vol 04 Quinquennial 
Review of the Mineral Production of India for the VeHrs 1924 to 192K 
fly the Director and Senior Officers of the Geological Survey of India 
Pp vill + 446+xcvi + d platen (Calcutta Government of India C entral 
1 ublication Branch ) 9 6 rupees U 6(/ 

Records of the ludiau Museum Vol 81 Appendix Lint of Literature 
referring to Indian Zoology (excluding Inaecba) received in Calcutta 
during the tear 1929 Pp xx f» annaa , <W VoL 32 lart 2 I p 06 
214+phUea 2 7 2 11 rupees 5* Vol 32, lart 3 Pp 210 856 + 
plate 8 2 12 rupee* 6j (Calcutta Government of India Central 

Publication Branch ) 

Memoirs of the Indian Museum Vol 9 No 5 Revision or the 
Asiatic Specie* of the Genua Lorhlcula 4 The Species of the Genua 
torbteufa from the Sunda Island* the Celebes and New Guinea By Dr 
B Praihad Pp. 198 203+ plate* 24 26 16 rupeee 2# Stf Vol 11 

No l Studies on Indian Jassidas (Hnmopteral Part 1 Introductory 
ftnd Description of some New Genera and Species By Hem Singh 
Pruthi Pp 63 + 5 plates 5 8 rupees 9i (Calcutta Government of 
India Central Publication Branch ) 

The Quarterly Journal of the Geological, Mining and Metallurgical 
Society of India Vol 2, No 4 November Pp 138 179 + 9 plates 
(Calcutta ) 6 rupees 

Education, India Education in India in 1927-8? Pp i' +72 
(Calcutta Government or India Central Publication Branch ) 112 

rnpeea 8s 

Malta Annual Report on the Working of the Museum Department 
during 1929-1980 Pp xvili {Malta Government Printing Office ) 

The Journal of the Institution of Electrical Engineers Edited by 
P F Rowell Vol 59, No 408, December Pp 120+xxxii (London 
K and F N Spon, Ltd ) 10s 6d 
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Proceeding* of the Canadian Phytopathologioal Society Inaugural 
oeaaton December 19 and 20, 1939 rp, 61 (Ottawa.) 

Department of Holentlflo and Industrial Research He port of the 
new» rch Board for the 1 ear ended 31st March 1980 with Report 
or the Director of Fuel Research Pp vHi + 121 + 8 plates, (london 
H M Stationery Offloe > 2# net 

Proceed Inga of the Geologists Association. Edited by A K Wells 
Vol 41 Part 4 21 st December Pp 803 446 (london Edward Stan 
ford Ltd ) 5s 

Journal of the Society for the Preservation of the launa of the 
Empire New Series Part 12 Pp ttfl (London ) l« o <1 

Ninth Scientific Report on the Investigations of the Imperial Cancer 
Research Fund, under the direction of the Royal College of Phjaiciuns 
of London and of the Royal College of Surgeons of England Pp 

1 ili + I (6 + 39 plates (london Ta> lor and Francis ) 20* 

I eeda University Report to the Worshipful Company of Cloth 
workers of the City of London of the Advisory Committee on the 
Departments of Textile Industries and Colour Chemistry and [)>elng 
during the ‘Session 1929-80 Pn 13 (Lords) 

Department oT Si lontlflo and Ii duatrlal Research Building Science 
Abstracts Vol 3 (New Sorias) No 11 November Abstracts Nos 
2039 2182 Pp 870 409 (London HM Stationery Office ) 9<f net 

Foreign 

Jouriml of the Faculty of Agricultuie Hokkaido Imperial Unfvmilt), 
Sapporo, lapan Vol 27, Part 2 Das AnstWknn aiifinHllsiher Elweias 
•dofle, von Georg GmsHer fiber g» rbende Stofte und Hire Bnnrtellung, 
UnlernuchungHn 111* r die tierische Haub UnleiMUchungen liber Gelatine 
mid Hunt UoelnlliiMBung der MetallsaL Gi latine kallung dunh /usat? 
von Ncutralsnlzi n, Kcfraktoinetrlsche Uutersuchung don CbromoHimre 
Heduktion, von Geoig Grosser und Hiroshi Ohokl GerberekheniJathtj 
UnterHiichung von Chromosalzun kombmat loimwlrkung rweler Gerb 
Htofle gegenUlier Gelatine und tierische Ilaut, ein Belting xui cbemihcben 
Erforschung Uer Komblnatiorisgerbu ng, von Gemg Grosser und Masatake 
Ichlifl Pp 2/7 J4K Vol 27 lart U Studies on the Ripening of 
Rice Grains By! Tadokor<» and M Abe Pp 349 H87 \of 29 Part 

2 Die Apodeiinnn aim dein japamschen Reich Von II kono Pp 
37 S3 + Tnreln 5 6 (Tokyo Maru?t n Co I td ) 

Ministeriu da AgrUiiltuin Industrla e ( ominemo Observaborio 
Nauonal do It io de Janeiro, Bulellm Hfsmologko do Obscrvatoilo 
Naolonal 1926 h 1929 Pp74 (Rio de Janeiro ) 

Armabii van de Storrewarht tn I eiden Diet 1 *>, l)erde Stllk Cats 
logon of 1172 Refimiio Sturs In the Areas 2 11 i of the Sjstunftttc Plan 
of Selected Aibrh Olwei vat Ion* of tho 1 ulden Observ at try By C H 
Bins and J J Kalniond, Jr Pp tl (Hanrlein Job Enschede en 
Zonen ) 

Mi thuds and Problems of Medical Education (Eighteenth Merles) Pp 
i\ + 329 (New \oik City Tim liockefellej tuundattnn ) 

U S Dopaitnunt of Agriculture Weather Bureau Instructions to 
Marine Meteorological Obaarvorx Hr h (31111011 (W B No 991 ) Pp 
vill + so +« plates (Washington Dt Government Printing Office) 
°6 cent* 

Japanese lournal of Geology and Geography Transactions and 
Abstiait* Vol 8 Nos 1 and 2 heptembir Ip HI+112+11 (Tokyo 
National Research f oum II of Japan ) 

University of Califot iila 1 ublications In/oology Vol 36 Verbbrmti 
Nairn*) Iliwtoiy of a Section of Northern California thiougli the 1 asaen 
Peak Region (Contribution from the Museum Of Vertebrate /oology 
of the University of California ) By Joseph Grlnnell Joseph Dixon ami 
ban M I Irisdale Pp v + 694 (Berkeley Calif University of 
( allfornia Press ) 

Transactions of the Son Diego Hnciety of Natural Illslo?) Vol 0, 
No 14 lour New Birds from Northwestern Mexico By A I van 
Bosspm Ip 213 220 Vol <>, No. 1» A new least BitUin from 
Honors By A I van Bosk m 1 |> 22 " '28 (8nn Diego Calif) 

UrilGwI States Department of Agriculture Technual Bulletin No 
214 Thi Physical and Chemltal CharaLterlstb s of certain American 
Peat Proillas Ity Irvin C leustal and Horace G Byers Pp 27 
(Washington 1) C Government Printing Office ) 6 cunts 


Cataumhjxk. 

Radlostoleum Pp 14 (1 oudou T he lli Itlsh Drug Houses Ltd) 

lantern Hilda* IIluBtrating /tsdogy BoUnj Geology, Astronomy 
A< (f aUloguo E) Fifth edition Pp 104 (Manchester Flatters 
and Garnett Itd ) 

Catalogue of Hnc Cln mlcal PnxliK ts for laboratory Use including 
Organic and Inorganic Chemk als Analytical Rnagenta, Standard Stains 
ImTicators (January 1981 ) Pp. 130 (1 nmJon The British Diug 

Houses, i td ) 


Diary of Societies 

FRIDAY , January 16 

Royal Sociitv or Melucin* (Balneology and Climatology Section) 
(Clinical Mooting at Red Cross Clinic lor Rheumatism Peto 1 lace 
N W 1), at 6 

Phvsicai Sts iety (at Imperial College of Science) at 6 —Dr T L Ibbn 
and Dr K K Grew The Influence of Low Temperatures on the 
Thermal Diffusion FfTect—Dr J H Vincent Further Experiment* 
on Magnetostriction Oscillators at Radio Frequencies. — S. Butter 
worth and F D Smith The Equivalent Circuit of the Magneto 
strlotion Oscillator—Dr L C Martin The Theory of the IIicroacope 

British Inbtitute ur Radioumiy (at 82 Wolbeck Street) at 5 —Medical 
Meeting 

Society or Chemical Industry (Liverpool Section) (at Univeraity, 
Liverpool) at d —Prof G T Morgan Organic Synfcheaea facilitated 
by Pressure (Hurter Memorial I ecture). 
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North-East Coast ixarmmoN or Engineer* and Shipbuilder* (at 
Mining Institute Newcaitie-upon Tyne), at 6—6 F Dorey Bom# 
Factors influencing the Sixes of Crankshaft! for Double acting Diesel 
Engln** 

Coke Open Manager* Amwotiation (Midland Section) (at University, 
Leeds), *t 0 SO — H J Hodsman Coke for Domestic Firea 
Institution or Mechanical Engineer* (Informal Meeting), at 7 — 
Major W 0region and others piicuaalon on Steam vtrwut Oil Engine 
in the Mercantile Marine 

Institution or Looomotive Engineer* (Manchester Centre) (at Man 
Chester I Iterary and philosophical Society, Mancheater), at 7 —T H 
Handers Locomotive Suspension and its Influence on Derailment*. 
Royal Photoqbapuio Sociktt or Great Britain (Pictorial Group, 
Informal Meeting), at 7 

Society or Chemical Indubtry (Newcastle Section) (at Armstrong 
College), at 7 30 —Dr B. Moore Fuaed Silica in Industry 
Junior Institution or Engineer* (Informal Meeting), at 7 80.—K W 
WUlans Some Problems Surrounding the Reorganisation of an 
Engineering Work*. 

Royal Society or Medicine (Obstetrics and Gymccology Section) 
(jointly with Tuberculosis Association), at 8 —Discussion The 
Management of Pregnancy Psrlurltion and the Puerperium In 
Tuberculous Women Openers Dr G Marshall and L)r M Hiley 
(Tuberculosis Association) A Bourne and L. C Rivett (Obstetrics 
and Gynaecology Section) 

Royat Society or Medicine (Electro Thornpeutics Section), at 8.80 — 
Dr G Grant Allan Radiology of the Heart. 

Society or Dyers and Colourists (I ondon Section).—J T Holden 
Researches op the Laundering of Fabrics 

SATURDAY, January 17 

Royal Institution or Great Britain, at 8 — Sir E Denison Ross 
Persian Art and 1 iterature (2) The People, the Country, and the 
Poetry of Persia 

Hum Association or Knginekrh (at Municipal Technical College, Hull), 
at 7 lfi —R L yuertler Air Compressor* 

MONDAY ; January 10 

Victoria Institute (at Central Buildings, Westminster), at 4.80 —Rev 
Dr yt M Christie The Renaissance of Hebrew 
Rotai Geographical Society at ft —New Types of Survey Instruments 
—Instr Capt Baker The 46* Prismatic Astrolabe —Major G 
Cheatham The Tavistock Theodolite 
Royal College or Burgeons or England, at ft —Prof V Bouney The 
Reauita and Technique of Myomectomy 
British Socikty or Motion Picture Engineer* (at Royal Photographic 
Society), at 7 —Mr Lance Photo Electric Colls 
Institution or Eikcthhal, Engineers (South Midland Centre) (at 
University of Birmingham), at 7 —8 G Brown LouiFSpeakers since 
their Conception, with Gramophone Pick ups and Wireless Recording 
Apparatus 

Institution or Electrical Enoineirr (Mersey and North Wales (Liver 
pool) Centre) (at Lherpool University) at 7 —E M Payne The 
Radio—Gramophone Pick up 

Hoyai Institute ok Britikh A hi hitkith at 8 80 — Presentation of 
London Architecture Medal 192ft and Medals and Trixes, 1031 
Hunterian Society ok 1 ondon (at Apothecaries Hall) at 9 —Dr A 
I orand The Problem of Rejuvenation (Hunterian Lecture). 

Society or Ohemioai Industry (Yorkshire Section) (Jointly with 
Institute of Chemistry—J eeds Area Section) (at Leeda) — W II 
Nuttall Synthetic Resins 

7 UESDiY , January 20 

Royal Institution or Great Britain, at ft 1ft —Dr J W T Walsh 
The Art of Illumination (1). 

Royal Society or Medicine at 6 80 —General Meeting 
Royal Photographic Society or Great Britain at 7 —G H Dannatt 
The Island of Walcheren 

Leicester Literary and PnuoHormcAL Society (Botany and Biology 
Section) (jointly with University College Biological Society) (at 
University Oollega Leicester), at 7 3) —Prof J H Priestley The 
Growth of a Tree 

Institution or Electrical Engineers (East Midland Sub Centre) (at 
Ericsson Telephones Ltd , Bees ton)—T Engblom The Totallwator 

WEDNESDAY, January 21 

Society or Gi aei Technology (at Newcastle-upon Tyne) at 2 
Royal Coli roe or Burgeons or England, at ft—Prof J B Hume 
The Pathology of Diaphragmatic Hernl* 

Institution or Engineering Inspection (at Royal Society of Arts), at 
ft SO — J R Cowle Metal clad Switchgear 
Royal Microscopical Socutty (at BHA House, Tavistock Square) 
(Annual General Meeting), at ft 80 — Prof K. tt. Gates Adaptations 
(n Cellular Structuie (Presidential Address) 

Nkwoomem Society run the Study or the History or Engineer! no and 
Technology (at Carton Hall), at 6 80 —T E Loues The South 
Staffordshire and North Worcestershire Mining District and Its Relics 
or Mining Appliances 

British Wood Preserving Aknociation (at 29 Lincolns Inn Fields), at 
6 80 —Col Sir G L Courthope and others Discussion on The Pre 
aervalive Treatment of Estate Timber 
Institution or Electrical Engineer! (Tees side Sub-Centre) (at Cleve 
land Technical Institute, Middlesbrough), at 7 —D D Hoaeaaon 
The Cooling of Electrical Machines. 

Institution or Bleuteicai Engineers (Sheffield Sub Centre) (at Itoyal 
Victoria Hotel, Sheffield), at 7 80.—J Scott MacKenaie The Genera 
tton of Electricity by Mon Statutory Undertaking*. 

Society or Dyers and OOLouRurra (Midland* Section) (at Technical 
College, Derby), at 7 80 —A, J Hall Fine Structure of Artificial Silk* 
In Relation to Dyeing 
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Royal Meteorological Society (Annual General Meeting), at 7 40 — 
Presentation of the Buchan Prise to Dr 0 E P Brooks — R. G k 
Leiupfert The Scientific Work of the Meteorological Office, Carding 
ton (Presidential Address). 

Royal Society or Ante, at 8 80 —M S Brlgga Monqne* and Minaret* 
—an Introduction to Persian Architecture 
Royal Society or Medicine, at 9 10 —Dr A. Chaplin Great Figure* In 
History and Mlaconcepttona removd 
Society or Chemical Industry (Glasgow Section)—Prof O H Deach 
Oy*taJ Structure and Chemical Action 

THURSDAY, January 22 

Royal 8o< iety, at 4 80 —Sir Thomas Stanton The Development of n 
High Speed Wind Channel for Research in External Ballistics.—C 
Cook The Yield Point and Inttlal Stagos of Plaatic Strain In Mild 
SteeL—P M S Blackett and F C Champion The Scattering of Slow 
a Particle* In Helium 

Royai Institution or Great Britain, at 6 1ft —Prof H Dingle The 
Nature and Scope of Phyntcal Science (l). 

Institution or Electrical Engineers, at 6 — B T Norri* and F W 
Taj lor High Voltage Tenting Equipment*—B L Goodlst, P 8 
Edwards, and F R. Perry Dielectric Phenomena at High \oltages 
Royal Aeronautical Society (at Royal Society of Art*), at 6 80 - 
Squadron Lender W R D Acland Deck Flying 
Royal Photographic Bociety or Great Britain, at 7 —Projection of 
Films 

Inhtitutk or Rubber Industry (at “Manchester, Ltd , Mancheatei), nt 
7 80 — E II Wallace A Comparison of English and Americm Teih 
nique over the Last Decade 

Lekehtkk Literary and Philosopuk al SocirrY (Chemical Section)(at 
College of Technology Leicester), at 8 — Exhibition of Film*—(o) 
Story of Beautiful Colours (t>) Thu Manufacture of Nobel Glasgow 
High Explosive* 

Institute or Brewing (Midland Countie* Section) (at White Horn 
Hotel, Birmingham).—J Stewart Malting Barley* of 1980 
Coke Ov kn Managers* Association (Northern Section) (at Three Tuns 
Hotel Durham) —8. Tweedy The Variation* in the Composition of 
Crude Benzol under Different Carbonising Condition* 

FRIDA Y January 28 

Royai Coi lege or Surgeons or Enoland, at 6—Prof J W Tudoi 
Thom** Successful Grafting of the Cornea In Rabbit* 

Institution or Mechanical Engineers, at 0 —H N Gresloy High 
Pressure Locomotive* 

Institution or Eirotrical Engineer* (London Student* Section), at 
6 1ft —Short Paper* on Various Aspects of Lighting 
Institute or Fuel (at Institution of Civil Engineers) at 6 80 —Di K 
Rltminel The Calculation of the Thermal Characteristic* of Rh 
generators (Melchett Lecture) 

Society of Chemical Industry (South Wales Section) (at Thomas * 
Cate, Swansea) at 7 —Dr R Lesaing Reoent Improvements in Co*l 
Cleaning 

Went or Scotland Iron and Stkmi Institute (at Royal Technic*! 
College Glasgow), at 7 16 — I K Dickie The Coking Industry and 
It* Development in Relation to the Manufacture of Iron end Steel 
Junior Institution or Engineer* (Informal Meeting) at 7 80 — K. W 
Thom peon The Progress and Development of Steam Generators 
Royal Institution or Great Britain, at 9 —Sir William Bragg The 
Scattering of Light 

Society or Chemical Industry (Chemical Engineering Group) (at 
Mining and Industrial Equipments 1 td , Derby) —J C Farrant 
Modern Grinding 

S 4TURDA}, January 24 

Royal Institution or Great Britain at 8 —Dr E Cammaerts Flemish 
Art (1) The Van Byck*. 


PUBLIC LECTURES 

FRIDAY , Januahy 16 

University Colleoe, at 5 — G P Wells Comparative Ph)*lology 
(Succeeding Lecture* on Jan 28, 80, Feb 6, 18, 20, 27, Mar 6 19^ 
and 20 ) 

MONDAY, January 19 

London School or Hygiene and Tropical Medicine (Public Health 
Division), at 5 —Dr F O Minett Certain Diseases common to Man 
and Lower Animal* 

University or Lerdr, at 6.16 —Prof A V Hill The Osmotic Presaure 
ofTlwiue Fluids 

TUESDAY ; January 20 

University College, at 8 80 — Dr P Hopkins The Need of Psycho 
loglat* and the Menace from Charlatans. 

University Coiiege Hospital Mkdicai School, at 6 IB—Dr J A 
Murray Induction of Cancer by Tar and other Agents. (Succeeding 
Lecture on Jan 27 ) 

WEDNESDAY, January 21 

London 8v bool or Hyoixne and Tropical Medicine (Public Health 
Division), at 8 — Prof J W H Eyre Shell fleh and the Public Health 
—At ft — D S Ksbagllatt Certain Diseases common to Man and 
Lower Animal* 

King b College, London, at 6 80 —Prof A P Newton The Great Ag< 
of Discovery (l) The Expansion of the Habitable World 

London School or Economics, at 6.—Dr G P Crowden Muscular Worl 
and Fatigue (Succeeding Lectures on Jan 28 and Feb 4 ) 

Belfast Museum and Art Gallery, at 8.— Prof Walmsley Sand Ohstles 

THURSDAY, January 22. 

University or Leeds, at 8.—L. Ashton Persian Textile Art. 
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Standardisation in Industry 

T is now exactly thirty years ago since the 
British Engineering Standards Association 
(B E S A ) was formed, namely, in 1901, when a 
small unpretentious committee was set up repre¬ 
senting civil, mechanical, and electrical engineering 
institutions, together with the Iron and Steel 
Institute and the Institution of Naval Architects 
It may therefore justly claim to be among the 
pioneers of the imminent towards more uniform 
and standard methods in industry, including 
simplification of forms and types, a movement 
which has now, in all the leading countries, reached 
vast dimtiisions and become a factor of supreme 
significance in industrial tflhcienty and progress 
Yet the Ass<aiation worked foi many years in 
obscurity and discouragement, and did not ey r en 
receive its Royal Charter of iniorpoiatioii until 
1929, although it had for sonn time before this 
received a small grant fiom the Government This 
grant, never very substantial, was some time ago 
reduced to the pitiful allowance of 100 guineas 
per annum At length, howtver, the patient and 
indefatigable labours of the Assot lation are le- 
oeiving some measure of the lccogmtion that they 
deserve , it has been promised a greatly mcieased 
grant from the British Government, and its work 
lias also been commended by the recent Con¬ 
ference on Standardisation—in connexion with the 
Imperial Conference of 1930 the report of which 
has recently been published (Cmd 3716 London 
H M Stationery Office 3d ) 

This report takes note of two kinds of standard¬ 
isation, distinguished as (a) fundamental standards 
and (b) mdustiiul standardisation The former 
dealR with standardisation of measurement units, 
and the latter with the rather wider held of m 
dustnal simplification and uniformity, and the 
adoption of standard specifications of material and 
method m all branches of industry where they can 
be usefully applied How wide this field is may 
be gathered from a glance through the rapidly 
growing list of the B E S A specifications, which 
now number several hundreds, and are constantly 
being added to and revised and brought into line 
with the most impioved and up to date methods 
So much is this the case, indeed, that at its last 
geneial meeting the B E S A decided to eliminate 
the term engineering ’ from its title and all its 
publications, for it is now generally felt by the 
Association that ‘ engineering , despite its vast 
extent and almost infinite ramifications, is yet not 
sufficiently comprehensive to cover all the work of 
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the B E S A The question of a more suitable title 
as still under consideration, and its solution is not 
so simple as it looks 

Several other important and interesting matters 
also came up at the last general meeting In the 
first place, the letter from the Board of Trade 
announcing the increased Government grant was 
read, stating that, in view of the recommendations 
in the final report of the Committee on Industry 
and Trade, it had been decided to make an annual 
grant of £3000 as from 1930-31 and for the next 
four years The Association’s annual subscription 
list brings in about £13,000, and the Board of 
Trade grant will be increased in the year 1931-32 
by £1 for every £3 that the Association may raise 
in subscriptions from industry in excess of £13,000 
in the year ended March 1931, and similarly in the 
succeeding three years, subject to a maximum 
total of £5000 from the Government in any one 
year It is a condition of the grant that the 
Association will lesume and energetically pursue 
the work of translating British standard specifica 
turns into foreign languages, organise local com 
imttccs in oversea countries, and endeavour to 
strengthen its connexions with standardising bodies 
in othei parts of the Empire with the view of the 
advancement of Imperial standaidisation The 
position will be reviewed again by the Government 
at the end of the period of five years during which 
the annual grants will he made 

The Association needs no exhortation to carry 
out these conditions, foi they have indeed been the 
essence of its policy for many years , in particular, 
the work of translating and of co operating to the 
utmost possible extent, not only with other Empire 
bodies but also with foreign, has always been in 
the foreground and has been given the closest 
attention The chairman, at the last mooting, was 
in fact able to refer with justifiable pride to the 
excellence, for example, of the recent Spanish 
translations, which would greatly facilitate the 
spread of standardisation not only in Spam but 
also in the great and rapidly developing com 
mumties of South America 

By way of exemplifying the tremendous growth 
and extent of the new fields to be covered, it is 
only necessary to refer to the comparatively new 
industries of aviation and wireless In both of these 
there is almost unlimited scope for standardisation, 
and already numerous specifications have been 
agreed upon and published Tentative feelers have 
been put out also towards the chemical industries 
and several conferences have been held Hitherto, 
the work of drafting agreed specifications as a basis 
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for contracts and other purposes has been under¬ 
taken by individual industries, very often in col¬ 
laboration with foreign and Imperial interests in 
the safne industry, as, for example, in the glycerine 
standards and specifications , but the chairman of 
the B E S A is of opinion, and says that it has 
been generally agreed, that the greatest advantages 
to be obtamed from industrial standardisation 
would be by the co-ordination of all efforts in a 
single national organisation This, on the face of 
it, appears a very desirable ideal to aim at, but if, 
beside national co ordination, one also considers 
Imperial and foreign co ordination in all fields of 
industry, then the whole idea becomes almost 
colossal 

Great progress has already been made in the 
desired direction, but the meetings which have 
been held during the past year by the Central Com¬ 
mittee at the Board of Trade have shown very 
clearly the difficulties of putting into operation 
on any extensive scale even a national scheme of 
simplification, wnthout taking into account the 
further problems of international collaboration In 
the national sphere some progress has been made 
in the building industry , and a very interesting 
illustration of the Association’s widened anns is the 
recently published specification for the sampling 
and analysis of small coal, which has been under¬ 
taken in co operation with the Fuel Research 
Board This is the first time that a British 
standard specification has been brought into 
ordinary everyday commercial relations with the 
coal industry, and the result cannot fail to be of 
national value 

The electrical branch of the Association is 
probably among the most active, especially now 
that it includes under its aegis the rapidly develop 
ing wireless industry and is also growing strongly 
in other directions In this branch, too, the 
international aspect has to be very carefully 
studied During the past year, a largely attended 
meeting of the International Electrotechnical Com¬ 
mission was held in Scandinavia, when more than 
fifty British delegates were present, and every 
attempt is to be made to adopt the recommenda¬ 
tions of this Commission in electncal work in 
Great Britain Similar work is being done in 
the wireless industry Other directions in which 
important and interesting work is being done 
relate to illumination and transport Efforts are 
being made to evolve a standard for artificial 
daylight, especially with the view of assisting m 
colour matching 

Generally, the relations of the Association with 
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the standardising bodies in other countries and 
oversea dominions, already cordial, are being 
strengthened and developed, and the recommenda 
tions of the Imperial Conference m this matter have 
been anticipated 

The report of the (inference on Standardisation, 
already referred to, deals, as we have seen, with 
the two kinds of standardisation, one of which, 
the industrial, has been briefly considered in 
t onnexion with the work of the B E S A The 
other kind, relating to fundamental standards, 
is really a constituent part of the wider field of 
industrial standardisation, for this latter neces¬ 
sarily implies uniform and fundamental standards 
of measurement 

The Conference agreed that Imperial uniformity 
in these standards is highly desirable, and most of 
the oversea delegates expressed the view that 
British standards should bo used whenever pos¬ 
sible To this end it is necessary (a) to provide in 
each dominion and in India suitable reference 
standards for each such unit of measurement used 
m that country, and ( b ) to provide means for 
comparison with the corresponding standards at 
the Board of Trade or the National Physical 
Laboratory , also that at least one member of 
the Oimmonwealth should undertake research so 
that the fundamental standards can be refeired 
ultimately to natural standards, such as the wave¬ 
length of light The requisite facilities and 
organisation for such work already exist or are 
contemplated in most of the oversea dominions, 
and it remains for closer co operation to bo realised 
It may therefore lie expected that in many parts 
of the Empire the standards of derived units, such 
as the volt, ohm, and the units of length in terms 
of the wave length of light, will soon be realised 
independently Nevertheless, periodical compari¬ 
son with the standards in Great Britain should 
continue, and the report schedules a list of the 
principal units for winch reference standards arc 
likely to be required, with suggested procedure in 
regard to each 

The report is a useful summary of the work done 
or proposed in reference to standardisation in 
various parts of the Empire, and while it does not 
add greatly to the knowledge of those closely 
engaged in this field or contam any very original 
suggestions for solving the many formidable diffi¬ 
culties to be encountered, it provides a definite 
basis for further work on agreed lines Moreover, 
it bestows an official blessing on what is being done 
and justifies a hope of wider and more intelligent 
recognition and support 
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Morphology of High Molecular Weights. 

Der Aufbau der hochpolymeren organtschen Natur m 
8loffe auf Grand mdekutormorphologtscher 
Betrachtungen Von Kurt H Meyer und H 
Mark Pp via + 264 (Leipzig Akademische 
Verlagagesellschaft m b H , 1930 ) 18 gold 

marks 

HE problem of fibre structure has been well 
- to the fore during the last few 3 r ears, especi 
ally in the minds of our German friends, and this 
really stimulating book is the outcome of their 
meditations on a subject the interest and import¬ 
ance of which are difficult to over estimate One 
might almost claim that the study of fibre structure 
and fibre properties, earned to its logical limit in 
the study of molecular fibre #, is comprehensive 
enough to include most of the ph^sico chemical 
phenomena of living matter , and because we 
are in the habit of clothing living matter with 
once living matter of a fibrous nature, it should 
be still more easy to substantiate the claim that 
fibre study is of fundamental importance to in¬ 
dustry also At all events, it would seem that 
this truism has become palatable in Germany, 
for here we have a book of first rate ‘ academic ’ 
interest emanating from such an address as 
‘ Ludwigshafen a /Rhein, Hauptlaboratoriuin der 
I G Farbemndustrie ” 

It is scarcely possible to suppress a certain 
twinge of regret that we of Great Britain, so largely 
dependent on the success of our textile industries, 
should have played a t omparativcly inactive part 
in the actual structure analysis of natural fibres, 
in spite of the consolation that is to be gathered 
from the preface and introductory chapters of 
“ Der Aufbau der hochpolymeren organiachen 
Naturstoffe ” The authors state plainly at the 
outset that their treatment of the subject is based 
primarily on the Bragg concept of atomic and 
molecular 1 sizes \ and it is clear that the very 
considerable success that has attended the analysis 
of cellulose structures arises from the reasoned 
application of this principle to the Haworth- 
Freudenberg formula for cellulose The extension 
of the method to the cases of india-rubber, natural 
silk, and similar polymerised systems, followed 
naturally As a matter of fact, model building has 
long been a helpful pastime in the Bragg school of 
crystal analysis, even when the more systematic 
Continental mind tended to view it with a suspicion 
which subsequent events have proved to be 
scarcely deserved 

The great merit of the volume under review lies 
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m the attempt to correlate a large amount of 
physical and chemical information with the results 
of X-ray analysis, a treatment which serves to 
show once more that structural crystallography 
is not simply a branch of chess, but a study of 
such varied applications and possibilities that it 
is no longer just to regard it even as a sort 
of second handmaiden of the sciences It is high 
time that it took its proper place in our university 
curricula, so that ideals and aims such as those 
set forth in the work under notice may attract 
the attention they deserve and yield their richest 
returns 

When X ray analysis points to a small unit of 
structure and adds a rider to the effect that the 
periodicity is sound in only one direction, while 
physical chemistry insists on a high molecular 
weight, the inference is that we are dealing with 
crystals, or pseudo crystals, built up of those 
topical products of biological activity vhich the 
authors call “ Hauptvalenzketten On this 
thesis they have developed an admirable account 
of the fascinating ascent which loads from the 
‘ideally perfect’ crystal known as diamond, up 
through the half way house of the long chain 
paraffins and their derivatives, and on tlirough the 
synthetic polvoxymethylenes of Staudinger to the 
complex carbohydrates and proteins, where finally 
the true crystalline state is lost in the realm of 
averages and distortions The whole story is pre 
eminently that of the evolution of the ” Haupt 
valenzketto ”, even at the risk of offending chemists 
who might possibly maintain that there is more in 
protein chemistry than the various permutations 
and combinations of amino acid chains in simple 
peptide linkage There are those who are pre¬ 
pared to ascribe some part, at least, of the enormous 
variety in proteins to certain differences in the 
type of linkage—but it is good, very good, to 
emphasise the significance m protein structure of 
mixed crystallisation and its molecular counter¬ 
part, tho formation of ‘ mixed molecules ’ 
“ Welter folgt daraus, dass die Bestimmung des 
Molekulargewichtes aus dem Gehalt des in klemster 
Menge vorkommenden Spaltproduktes nicht ohne 
weiteres brauchbar ist, denn es brauchen nicht 
alle Molekiile ernes Eiweisskorpers auch alle 
Spaltprodukte zu enthalton, da ja die Voraus- 
setzung, dass alle Molekiile einander gleich Bind, 
nicht mehr gegeben ist ” This much, at least, 
seems clear even from the X-ray analytical data 
so far available ui this field 

There can be no hesitation about recommending 
“ Der Aufbau der hochpolymeren orgamschen 
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Naturstoffe ” as a valuable contribution to the 
literature of both structure analysis and orthodox 
chemistry The research worker, whether aca 
demic or industrial, cannot fail to appreciate it> 
helpful and stimulating qualities and find in it a 
useful source of reference in a wide range of ideas 
Above all, there is a very clear account of the 
X-ray analysis of cellulose and its derivatives, 
India rubber, natural silk, and certain other pro 
terns, tho whole being ennehed by the inter 
weaving of such supplementary and explanatory 
material as requires a table of 346 references 

W T Astbury 


The Great Barrier Reef 

A Year on the Great Barrier Reef the Story of Corah 
and of the Greatest of their Creations By Dr 
C M Yonge Pp xx +246 +70 plates (Lon 
don and New York (1 P Putnam’s Sons, 
1930 ) 21 s net 

HE Great Barrier Reef is one of “ the wonders 
of the world ”, a breakwater built by living 
organisms extending along 1200 miles of the Queens 
land coast Its seaward edge vanes from 10 to 
more than 100 miles from the shore, and the bamfer 
is an almost continuous line in the northern half, 
giving place to a senes of isolated reefs to the south 
On this bamer there are few islets, but the lagoon 
within is sparsely dotted with sand cays, on one 
of which, Low Island, Dr Yonge's expedition made 
its camp The continental coast behind vanes, 
being in many parts high and chffed, and having 
off lying islets of voloamc or granitic rock Many 
parts of it have been carefully surveyed m recent 
years by Prof Richards and his pupils A bore 
was also sunk to 600 feet on an islet situated 
about the middle of the Barrier, but only coral 
fragments and sand of the regular reef types wof« 
obtained Adherents of each theory of coral reef 
formation have in turn used the Bamer in support 
of their views, and this divergence of opinion was a 
clear indication of the need for further research 
upon the actual building organisms 
In these circumstances the Great Bamer Reef 
Committee of Queensland decided to invite a bio 
logical expedition from the old country, and this 
was arranged by a large committee representing 
zoology, geology, botany and geography, the Empire 
Marketing Board, most scientific societies and the 
University of Cambridge co-operating With Dr* 
Yonge, who undertook experimental work bn the 
nutrition of corals, were F S Russell in charge of 
plankton, A P Orr (hydromrauhv) Drs T A 
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Stephenson and S M Manton (coral ecology and 
life-history), F W Moorhouae (economic animals), 
S M Marshall (plant plankton), G Tandy (botan¬ 
ist), together with seven volunteer assistants and 
a party of three geographers With a few black 
boys and visitors, the camp had to provide for 
more than twenty persons, while half of the 
party required laboratory accommodation similar 
to that in our universities Low Island itself is 
less than 4 acres, but it is on the edge of a shoal 
of more than 400 acres, most of which is covered 
with mangroves or shingle exposed at low tide 
The seaward reef is largely covered with corals 
and the whole Barrier is m the East Indian belt, 
perhaps for marine biology the richest part of the 
world 

Coral anemones are the chief reef builders by 
means of therr elaborate skeletons of lime, which 
are excellently described and illustrated They 
paralyse their prey by throwing out stinging cells 
at passing animals and then engulf them Their 
whole surface is covered by vibratile hairs (cilia), 
the mam function of which is shown to he the 
keeping of their surfaces clean They also assist 
by directing a current of water with its organisms 
into the coral mouths, out of which all excreta 
and the coral larva are passed by the same means 
The corals are carnivorous , “ vegetable matter 
is useless to a coral ” In the inner cell lajer of 
the coral polyps are countless numbers of tiny 
round unicellular alga, which appear to supply 
oxygen to the corals, while they obtain the normal 
food materials of plants from their host’s excretion 
In correspondence with these methods of feeding, 
most corals seem to expand at night and to 
contract m the day The same system, perhaps, 
applies to Hehopora , Milkpora , and many other 
animate allied to the true corals, but we have to 
await the publication of the author’s experimental 
work The hfe-histones of corals were studied, 
the young being extruded from the mouth as 
planul®, small masses of cells which float away in 
the currents These were found to bo extruded 
during the summer at regular intervals of one 
month “over the period of full moon”, but in 
autumn the intervals increased so that extrusion 
began to appear “ about the period of the new 
moon ” This “ lunar periodicity ” was better 
marked m Chiton, which, “ collected the day before, 
spawned on the night of full moon ” Observa¬ 
tions were also made on the rate of growth of 
corals which were embedded m cement blocks 
Photographs show an increase m diameter of 40 to 
80 per cent m six months 
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Many other reef inhabitants are described The 
giant clams are divided into two groups, one of 
which is seated on the surface of the reef, while 
the other works its way into the rock, so that the 
mantle edges look like undulating worms of brilliant 
hue moving over the roof below This edge was 
found to be covered with a brown scum of cells 
similar to the algse of corals, which here are re¬ 
garded as playing “ an important part in the 
nutrition of tho animal ” While some of these 
“giant cockles ” reach a length of 4$ ft —a pair are 
used as holy water stoops m St Sulpice in Pans 
and weigh a quarter of a ton—the common burrow¬ 
ing species are quite small, sixteen having been 
found in an area of 18 inches square Of still more 
importance is the date stone (Lithophoga), a bivalve 
which bores by “ special glands pounng out an 
aud ” B6che de-mer, “ animated sausages ” of 
large size, continuously shovel sand into their 
mouths and by tnturating it assist in reef de¬ 
struction They are hshod largely by the abor¬ 
igines of the Torres Strait region, being split open 
and dried, to be exported afterwards to China for 
soup The pearl shell industry was already well 
known, but the Trochtis , a large coiled mollusc, has 
only been developed as a result of tho War, the 
total export being probably about 1000 tons, valued 
at £100,000 The animal grows at the rate of 
about an inch a vear for four years, reaching a 
maximum of 6 inches, but slowing down after 4 
inches It breeds during the winter months, and 
tho adults have quite remarkable powers of hiding 
away under rocks The sponge industry seems as 
yet little developed 

The description of the work of the expedition on 
the surface fauna and flora is an excellent account 
of this line of research, the means by which it is 
pursued, and the objects sought It is noticeable 
that there is little fluctuation in the plant plankton 
during the year, and that the numbers on tho 
average are less than in temperate seas A good 
point is made m regarding the coral algse as “ im¬ 
prisoned phytoplankton ” intercepting “ the nutri¬ 
ent salts which the coral would otherwise excrete 
into the sea and so increase its fertility ” The 
vertical movements of the plankton were especi¬ 
ally studied, the depth of its concentration being 
all important to the animals which feed upon it 
There are interesting accounts of the bottom fauna 
and of visits to Thursday Island, the Torres Straits 
barrier, and the Capncom group, but the full record 
of these must be sought in the scientific publications 
of the expedition The story is of natural history, 
and our author, who has a fine journalistic sense, 
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loves his beasts and applies the biological methods 
of 1928 to his study of them His book must be 
read by every student of marine biology, and will 
be found entertaining by that far wider circle 
which is interested in the wonders of the world 
J Stanley Gardiner 


Archaeology from the Air 

Ordnance Survey Professional Papers New Senes, 
No 12 Air Photography for Archaeologists 
By O G S Crawford Published by Order of 
the Director General, Ordnance Survey, under 
the Authonty of the Ministry of Agnculture 
and Fisheries Pp 44 + 19 plates (London 
HMSO , Southampton Ordnance Survey 
Office, 1929 ) 4 s 6d net 

AIR photography has oeased to be a novelty or a 
toy, when the Ordnance Survey Office issues 
a 1 professional paper 9 for the instruction of archaeo¬ 
logists in the reading of air photographs, with 
hints for airmen also, on the making of such photo¬ 
graphs of ancient sites For f shadow sites re¬ 
corded with the very oblique light of dawn or even¬ 
ing, need different treatment, and yield different 
results, from bare soil and rocks, best avoided at 
any time, and from * crop-sites 9 where the growth 
vanes as ancient walls or ditches prdfeent either 
more or less than normal soil or moisture How 
stnking these variations may be, appears from 
these admirable photographs, despite the elimina¬ 
tion of colour-contrast In Nature, they may often 
be detected by pedestrians , and, as is noted on 
p 4, this method of archeeological survey goes back 
some way—even further than is stated, for m the 
reference to Northfield Farm 1904 should be 1894, 
and the significance of weeds among the com was 
suggested by evon earlier experience among the 
tomb-robbing peasantry of Cyprus There the 
contrast was enhanced by the effects of parching, 
such as is described on p 5 and it may be noted 
that Mr Crawford's hopes of “ another dry year ” 
were realised in the summer of 1929 Soon, it is 
hinted, we Bhall find the normal rotation of crops 
interrupted by archeeological insistence on horse- 
beans, whioh have long enough roots to register 
deep seated antiquity 

One of the more remarkable revelations of this 
air photography is to display the very wide extent 
of earlier farming Very few tracts have survived 
altogether untouched, and the question arises, 
What is the significance of all this, from the points 
of view of economic history and climatology ? 
Another, not specifically discussed in this memoir, 
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is the marked difference m texture, as seen from 
the air, of different lands of grassland, according 
to the subsoil and geological foundation 
What a training in observation, and the signifi¬ 
cance of things seen, is all this archeeological work 
for the pilots of the Royal Air Force, who have 
actually taken the photographs! For it is a very 
different thing to record known objects, however 
ingeniously devised to be puzzling, and to engage 
in what is at the same time real research, in the 
sense that not even the archaeological officer knows 
beforehand what thero will be to see , though 
evidently he hew usually a shrewd notion what is 
worth exploring and what is not 
This memoir is an indispensable supplement to 
the author’s f< Wessex from the Air ” , and the 
four plates borrowed from that book were worth 
reprinting for the sake of their present letterpress 
and the light thrown on them by their present 
company J L M 


The Position of Women in India 

The Key of Progress a Survey of the Status and 
Conditions of Women m India By several 

Contributors Edited by A R Caton Pp 
x + 250 (London Oxford University Press* 
1930 ) Is net 

ISS CATON and her collaborators have pro¬ 
duced a book which is indispensable to 
the student of Indian problems—social, religious, 
educational, sanitary, industrial, and political 
The backward condition of the women in India is 
one of the root-causes of tho backwardness of 
India as a whole, and the title of the book is taken 
from a stnking sentence in the Simon Report— 
11 the women’s movement in India holds the key of 
progress, and tho results it may achieve are in¬ 
calculably great ” 

The eight chapters on education, health and 
sanitation, public life, home and mamage, rural 
life, industry, and social evils are documented at 
every point, and the references, which, apart from 
a few slips of tnfling importance, are accurate, give 
a mass of important facts, skilfully and conveni¬ 
ently arranged 

The section on education is largely based on the 
Report of the Education Committee of the Simon 
Commission It points out that m British India 
the percentage of male literates in 1921 (at the last 
census) was 13 0, of female literates 1 8, and that 
up to 1921 the discrepancy in literacy between men 
and women was increasing The discrepancy be¬ 
tween the number of boys and girls under instruc- 
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tion ib also increasing. Between 1922 and 1927 the 
increase in the number of boys under instruction 
was 2,400,000 , the corresponding increase in the 
number of girls was only 400,000 
The obstacles to women’s education and all that 
it means are conservatism in social customs, 
purdah, and early marriage, and these, with want 
of education, are the great enemies of women’s 
health in India, and contribute largely to infant 
mortality Dr A Lankester reported m 1920 that 
in many cities m India more than twice as many 
women suffered from phthisis as men Dr K 
Vaughan, writing in 1928, attributes most of the 
trouble m child-birth in India to the lack of sun¬ 
light due to purdah, with, as its result, osteomalacia 
and gross pelvic deformity (and it may be added, 
anaemia) It must, however, be remembered that 
m large tracts of India, for example, Bombay and 
Madras, purdah does not prevail (though, except 
in highly educated circles, the sexes do not mix as 
m the west) All over India, in spite of recent 
efforts, the number of skilled doctors and of skilled 
midwives is small, and the ordinary midwife is 
desperately inefficient The recent Report of the 
Age of Consent Committee (1029), of which only 
pne member was European, gives a painful picture 
of the effects on health of marriage below the age 
of sixteen It is to be hoped that the new Sarda 
Marriage Act (which could probably not have been 
passed but for the Age of Consent Report) may 
stop the evil—when it is enforced 
In turning over the pages of Miss Caton’s book 
it is impossible not to be impressed by the im¬ 
mensity of the work still to be done On the other 
hand, there has been a real awakening in India, as 
every recent report shows Discounting a good 
deal of lip-service (especially on the educational 
aide), we must recognise the existence of a large 
number of agencies, educational* medical, and 
social, for the improvement of the conditions of 
girls and women Indian women themselves, 
coming from educated and comfortable homes, 
are now pleading m public the cause of their less 
fortunate Bisters , and some of them have recently 
occupied conspicuous positions in the world of 
politics and education The late Begum of Bhopal 
was Chancellor of the University of Ahgarh, and an 
able Chancellor , Mrs Muthul&kshmi Reddi was an 
extremely active Deputy-President of the Madras 
Legislative Council But it is m the villages that 
a change in the position of women is perhaps the 
most important Mr F L Brayne, who has done 
so much in the Gurg&on district of the Punjab, 
writes : “ If I might piok out the heart and centre 
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of the uplift campaign, I should say that it was the 
elevation of the women ” 

One must not exaggerate Inside many Indian 
homes, the influence of the woman, and especially 
the grandmother, has boon supreme But the 
transformation of India, necessary to make her 
come into line with other countries, will only be 
possible when the brains of the women are utilised 
to a far greater extent than at present There is 
no sign that they are inferior to those of women in 
the nest P J Habtog 


Our Bookshelf 

A Cultural History of the Modem Age the Crisis 
of the European Soul from the Black Death to 
the World War Ey Egon Friedell Translated 
from the German by Charles Francis Atkinson 
Vol 1 Introduction Book 1 Renaissance and 
Reformation , from the Black Death to the Thirty 
Years War Pp ix + 353 + vn (London 
Alfred A Knopf, 1930 ) 21s 

This is an extraordinarily stimulating and attract¬ 
ive book It inclines a reviewer to write far more 
than his editor could possibly include , for every 
page either gives provocativo pictures of loading 
figures in the past or else raises profound and 
eternal questions for discussion The author sets 
out to give an “ incomplete ” but artistic presenta¬ 
tion of the modem European world to pick out, 
that is, those features in the modern world which 
he finds of most significance—especially of spiritual 
significance He writes well and with enthusiasm 
Among recent historical works noticed in those 
columns, the book most like this is Dr Wingfield- 
Stratford s “ History of British Civilisation ” What 
he does for England, Dr Friedell has begun to 
do in this volume for Europe 

One striking point in which the present author 
differs in his general outlook from Dr Wingfiold- 
Stratford raises one of those great questions which 
we should like to discuss at length Dr Friedell 
declares that his is not to be an economic history, 
and that “ economic life, far from being an ade 
quate expression of any culture, does not, strictly 
speaking, belong to culture at all, only contributing 
one of its preliminary conditions and not the most 
vital ” So far we might agree with him But 
when he goes on to treat science as the lowest part 
of the thinking side of man, inferior to philosophy 
and far inferior to religion, we feel less confidence 
in his powers of analysis Science cannot thus be 
identified with technology and marked off from the 
sphere of creative thought which embraces art, 
pnilosophy, and religion If art is oroative in an 
individual and eternal form which is denied to any 
particular scientific construction, yet the mental 
process has common creative elements in both 
cases, and to treat philosophy and religion as 
independent of science would, if it were possible, 
be a still more aenous mutilation of the reality of 
thought F S M 
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Handbuch der ExpertmttUalphynle Horauagegeben 
von W Wien unci F Harms Unter Mitarbeit 
von H Lenz Band 25, Teil 3 Angetvandie 
Geophysik Unter der Redaktion von G Angen- 
heister Pp xn 4- 550 (Leipzig Akademische 
Verlagsgesellschaft m b H , 1930 ) 54 gold 

marks 

This work opens with a short account (48 pages), by 
H Reich, of the geological foundations on which 
applied geophysics must build , the remainder of 
the book consists of small treatises on the various 
methods, each by a specialist m the method 
Gravimetric methods are discussed by K Jung 
(102 pages) , the next section, on seismic methods, 
is divided into two parts, one (of 40 pages), by 0 
Meisser, on ‘ air seismology *, and the other (of 
55 pages) on earth seismology , the former, though 
interesting m itself, seems out of place in the present 
volume, as it bears on the constitution of the upper 
atmosphere, and not on that of the earth’s interior, 
to which applied geophysics (as now understood) 
refers Magnetic methods of prospecting are dis¬ 
cussed in 100 pages by H Haalck, and electrical 
methods by J N Hummel and W Heine, the 
former dealing with the theory (67 pages) and the 
latter with the practice (50 pages) J N Hummel 
also contributes the final section (28 pages) on 
radioactive methods 

The price of the book, 54 gold marks, seems ex¬ 
cessive, but will doubtless not deter commercial 
users, who aro those chiefly concerned with the 
subject, from purchasing a copy Even they, 
however, may feel that the multiplication of liooks 
covering much the same ground can be overdone, 
especially when at so expensive a rate Some of the 
joint authors of this volume have recently published 
fuller accounts, m separate books issued by another 
publisher, of the seotions which they here deal with , 
the shorter accounts m the present work have tho 
advantage, however, of including mention of the 
most recent work, with references 

Egyptian Civilization its Sumerian Origin and 
Real Chronology , and Sumerian Origin of Egyptian 
Hieroglyphs By Ur L A Waddell Pp xx + 
223 + 21 plates (I ondon Luzao and Co , 1930 ) 
12* 6rf net 

In this \olume, the seventh of the senes that Col 
Waddell has devoted to the exposition of his views 
on the origin and relations of the great civilisations 
of antiquity, the author aims at demonstrating the 
histonoal character of Menes as an Aryan, a de¬ 
scendant of the first Sumerian or Aryan king w ho 
founded civilisation He maintains that Menes 
was at one and the same time the Sumenan 
emperor in Mesopotamia and the first dynastic 
king of Egypt, a crown-colony of his world empire 
In a previous volume it has been held that 
Harappa and Mohenjo Daro are the relics of a 
Sumenan colony in India Arguing from identifi¬ 
cations in the king list* of Lidia, Mesopotamia, 
and Egypt, it is now maintained that Menes was the 
son of^argon, the ruler of an empire extending from 
India to Britain Egyptian civilisation is made 
to data from the conquest of the country by the 
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pre-dynastic Pharaohs, now shown to have been 
Sumenan emperors, the father and grandfather of 
Sargon, the date of the conquest being about 2780 
B c Menes, the crown-pnnce and governor of the 
Indus valley, erected Egypt into an independent 
kingdom, civilised Crete as Minos or Min, and 
extended his power t<o the Pillars of Hercules and 
Britain Col Waddell regards any discrepancy 
between his theories and those of a more orthodox 
chronology as due to the weakness of archaeological 
dating , but until he convinces scholars of the 
accuracy of his identifications—a difficult task, we 
fear—hie own chronology hangs in the air 

The Art of Study By Prof T H Pear Pp, 
vu +117 (London Kegan Paul and Co , Ltd, 
1930) 3* 6d net 

This book is the outcome of some broadcast talks 
to school children on how to concentrate The 
author has expanded and developed these talks so 
that they apply not only to school children, but 
also to children of maturer years who may find 
they want to study something and yet feel they 
do not know how to do so 

Perhaps nobody but Prof Pear can put abstract 
psychological problems in such a wanning way, 
the chief difficulty is that the knowledge behind 
his exposition is so artistically disguised that 
readers may erroneously believe that the problems 
involved are really vory simple He dismisses 
what we mean by learning, the differences m people 
with regard to mental make-up so that a methoa 
ot study useful to one may be a stumbling-blook 
to another, how to form habits of study, how to 
memorise Interspersed between the facts is much 
good advice, tendered by one experienced in the 
difficulties of learners 

This book can be recommended as really being 
what it is called, the art of study , the science of 
study forms the background 

Jorullo the History of the Volcano of Jorullo and 
the Reclamation of the Devastated District by 
Animals and Plants By Dr Hans Gadow Pp 
xviu +100 + 2 plates (Cambridge At the Uni¬ 
versity Press, 1930 ) Is 0d net 

Jorullo stands m an amphitheatre amongst the 
foothills of the great southern slope of the Mexican 
plateau It was subjected to a senes of eruptions 
between 1759 and 1775, about five square miles of 
land being buried and probably at least ten times 
as much completely devastated The late Dr 
Gadow, who meditated a larger work on the dis¬ 
tribution of animals in Central Amenoa, spent a 
month there and tells the story of the repeophng 
of the area by plants and animals These pene¬ 
trated the devastated area at an average rate of a 
mile in forty years This is slow as compared with 
Krakatoa, to reach which most organisms must 
have used sea transport, but this is explained by 
the situation of Jorullo being in a comparatively 
dry area We would not care to draw deductions 
after a month's collecting, but Dr Gadow was 
unique m his knowledge of the ways of reptiles and 
amphibians, upon which mainly he bases ms views 
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Letters to the Editor. 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Mercury Band System in the Neighbourhood of 
the Resonance Line 

A band in the mercury spectrum referred to as 
2540 has been the subject of much discussion, owing 
to its proximity and apparent relationship to the 
resonance line 2536 52, and to the fact that it is seen 
in absorption by unexcited mercury vapour of suitable 
density I have long suspected that this is only one 
feature of a complicated bond system in this neigh 
bourhood The investigation is much embarrassed 
by the glare of the resonance line, which makes it 
difficult to photograph delicate details in the lm 
mediate vicinity 

Recently examining some old spectrograms of a 
water-cooled mercury arc, I have been able to measure 
two similar and additional bands between this one 
and the resonance line The wave lengths are 2540 37, 
2538 44, 2537 32 These are shaded from the red 
In addition, two bands have been measured on the 
other side of the resonance lmo at 2535 82 and 2535 35 
These are shaded to the red 

There are faint suggestions of much more, which 
could prdbably be made definite if the source were 
carefully adapted to the purposo Unfortunately, the 
large spectrograph used was destroyed by fire, which 
hinders any immediate progress 

Rayleigh 

Terling Place, Chelmsford, 

Jan. 12 


Methods of Investigating the Intensities of 7 -Rays 

There are two important methods of investigating 
the intensities of 7 -rays, that of Skoboltzyn (Zext 
f Phys , 43, 354 , 1927 68, 595 , 1929) and that of 

Ellis and Aston (Proc Roy Soc , A, 129, 189 , 1930) 
We wish to point out that the results of the measure 
ment of the intensities of the y raya of radium B 
and radium C by these two methods are in as good 
agreement as can be expected 

Skobeltzyn’a method, which depends on the 
Compton effect, determines the intensity distribution 
throughout the spectrum, in the sense that it gives the 
quantity I ¥ when l v br is the aggregate intensity of 
die 7 rays the frequencies of which lie m the interval 
r to r + Ak The quantity Ap, in this connexion, is 
not a differential, but is to be understood as an 
interval determined by the conditions of the experi¬ 
ment In certain parts of the spectrum where there 
are two or more strong 7 -rays close together, it is 
not possible to separate their effects, and, as can be 
seen from ool 3 of the following table, the Compton 
effect method gives the summated intensity (cf 
Skobeltzyn, loc cit, 58, 609, Table 2, ool 4) 

The method used by Ellis and Aston depends on 
the photoelectric effect, and while there are certain 
definite disadvantages m the method, it does possess 
the important advantage of giving the intensities of 
the individual 7 -rays These are shown in col 2 
of the table corrected for filtering through 3 5 mm 
of lead to correspond with the conditions of Skobelt 
Evn*s experiment The ratios of the intensities 
obtained by the two methods are given in ool 4, 
from which it will be seen that there is on the whole 
good agreement 
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To see what can be deduced from this agreement 
it is necessary to refer briefly to the main features of 
the measurements Skoboltzyn’a method depends on 
observing by the Wilson cloud method the relative 
number of electrons ejected within a certain angular 
range by the Compton effect of the different 7 rays* 
It is generally accepted that the data about absorption 


Intensities or thm 7 Rays or Radium B and C 


hv of the r*r»> s 
(volt* X 10*') 

iDteaalUo* by 
photoelectrla 
method efter 

3 5 mm lead </,>) 

IntaniltlM by 
Compton effect 
method Ur) 

Ic 

h 

2 43 

0011 ) 



2 97 

0 056 0 22 

1 

45 

3 54 

0 152] 



6 12 

0 4151 „ 



7 73 

0 046 / 0 48 

1 8 

39 

9 41 

0 060) 



11 30 

0 100 0 26 

1 19 

45 

12 48 

0 050/ 



17 78 

0 22 

0 81 

37 

22 19 

0 064 

0 27 

42 


coefficients needed to deduce the relation intensities 
of the 7 rays is sufficiently well known for purposes 
such as the present, and that there is no fundamental 
uncertainty in tho method 

Ellis and Aston’s method, which depends on the 
photoelectric effect, determines essentially the rela¬ 
tive values of the quantities I 1 t 1 , Ar,, etc , when 
I lf I t , etc , arc the intensities of the 7 rays and 
Tj and r a , etc , corresponding photoelectnc absorption 
coefficients There is at present no direct experi¬ 
mental evidence about the variation of r at these 
high frequencies, and to evaluate the results it was 
necessary to extrapolate from the X ray region by an 
empirical formula 

The general agreement between the results of the 
two methods suggests that this extrapolation is 
approximately coirect, and that we have therefore 
reasonable grounds for accepting the values of the 
individual intensities of such 7 rays as were measured 
by tho photoelectric method 

In view of tho important part played by the ra 
tensities of the 7 rays in certain speculations about 
the structure of radioactive nuclei, we feel it is of 
interest to point out how these two methods, when 
combined, yield information which is far more definite 
than that supplied by either alone The certainty 
of the Compton effect method supplies just that 
deficiency in the photoeleotric offoot method, whilst 
the latter has the power of dealing with individual 
7 rays, the lack of which is the chief disadvantage of 
the Compton effect method A further point which 
brings out the complementary nature of the two 
methods is that the photoelectric method is best 
suited to lower frequency 7 rays, whilst the Compton 
effect method deals, if anything, rather more easily 
with the higher frequency 7 rays 

C D Ellis 

D Skobeltzyn 


Uniform Propagation of Flame 

Mason and Wheeler , 1 following the initial observa¬ 
tion of Mallard and Lo Chateher, considered that 
when a gaseous explosive mixture is suitably ignited 
at the open end of a horizontal glass tube, the other 
end of which is closed, flame travels at a uniform 
speed for some distance The results of their experi¬ 
ments have been extended further by Wheeler and 
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hm collaborators to the formulation of a speed law,* 
which has since been criticised by Bone, Fraser, and 
Winter, and interesting experimental evidence brought 
to disprove the so called speed law * At about this 
time one of us (H K 8 ) was engaged in the deter¬ 
mination of ignition tomfwratiires, 4 and came to re 
cognise a e* rtam approximate relation (1 2) between 

the ignition temperatures and flame temperatures of 
the mixtures generally studied for tho uniform pro 
pagation law 

From a mathematical analysis (a full account of 
which is being published elsewhere) we find that a 
regime of initial uniform fiame propagation is possible, 
assuming that pleasure plays no part dunng the short 
interval of this propagation Our analysis shows that 
uniform propagation m given by an equality (not by 
a certain quuntitv lying between two limits), which 
of necessity must be delicately balanced It is thus 
possible that in some mixtures uruform propagation 
may not exist 

The velocity equation developed by us is more rigid 
than that of Mallard and La Chateher and takes note 
of the distribution of temperature in every section of 
the gaseous medium comprising the travelling flame 
For, whilst Mallard and Le Chatelier’s formula implies 
that tho gas immediately in front of the flame is at 
the constant room temperature, and that at the back 
is merely at the ignition temperature we incline to 
regard the travelling fiame as a region having tern 
peraturo gradients corresponding with the combustion 
temperature T, at tho rear, and the ignition tempera 
ture, 0, at the front , in advance of this there is a 



progressive fall of tenqierature to that of the cold 
gas t Q , due to the cumulative effect of the heat gonei 
ated in the reaction (Fig 1 and Fig 2) 

On examining our velocity equation we find that 

the condition for uniform propagation is 8 = where 

pO 

8 =* the ignition temperature , 
p = density of tho inflammable mixture, and 
<7 « specific heat, 

o Q *= tne fraction of the total heat of combustion 
utilised for conduction 


In applying this relationship it must bo borne in 
mind that the flame, the scat of chemical reaction, 
which in our analysis has been replaced by a mathe 
matical heat source actually possesses a finite width 
m which the temperature gradient is represented, say, 
by Homo curve, ABC in Fig 3 
PCAF represents the flame and FA = B the ignition 
temperature In this distribution, account is taken 
of heat losses 


oO 

then represents the average temperature in the 

flame, the average being taken with regard to the 
width AD Moreover, since nQ corresponds to the 
heat available after combustion, the average tempera¬ 
ture here is to be measured above the level of the lgm- 
tSfcn temperature AD, and is, therefore, given by the 
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area ABC DA divided by the width AD Let BM re 

ojQ 

present this average temperature given by -q Hence 

the condition for uniform propagation is that 0, the 
ignition temperature, should be equal to BM, or, ir 
other words, the average 
flame temperature should 
be double the ignition 
temperature of the com¬ 
bustible mixture The 
modification of the value 
of o.Q may slightly disturb 
the condition As stated 
already, since the die 
tnbution of temperature 
in the flame is intimately 
connected with the velo 
city of chemical reaction, 
the latter may be sup 
posed to be contained in 
the above condition 
Wo are in a position to 
test in a few cases the 

validity of this relation by comparing the lgmtioi 
temperature and the flame temperature of uniformly 
propagating mixtures 



Fio 3 


Approximately Inatantanooua 
Ignition Temperatures 


Coal gas 

e 

4- air 

880 

Methane 

+ air 

* 875‘ 

Ethylene 

+ air 

1000 ( 

Carbonic oxide 

+ air 

* 815 c 


Approximate Flame 
Temperature 

T Tie 

1780° 2 02 

1670° 1 91 

1900° 1 90 

1700° 2 08 


* These figures represent the means of those given by Dixon and 
McDavid 

N R Sen 
H K Sen 

University College of Science, 

Calcutta, India 


1 Tran* Chem Soc 111, pp 1044-1067 1917 

* Paytnan and Wheeler Trans Chem Stoc. Ill, 303 70, 1022 
Pay man Trans Chem Soe , 123 412 420, 1023 

* Faraday Society b Discussions, 1923 , also Proc Roy Soe., A, 114, 

402-440 1027 Phil Trant, A, 338 p 197 1920 

* Sen and thatterjee J ind ( hem Soe , pp 441 460 , 1020 


Alternation in Properties of Long Chain Carbon 
Compounds 

One of the moat interesting features of long chain 
compounds in the solid state is the well known altema 
tion in properties depending upon whether the chain 
contains an even or an odd number of carbon atoms 
The X ray work of Muller on single crystals and ot 
Piper, and Muller and Shearer on the long crystal 
spacings has shown that long oham compounds 
crystallise in long zigzag chains lying perpendicular 
or tilted with regard to the planes formed by the 
terminal groups It follows at once that there will 
be a difference between chains containing an odd and 
an even number of carbon atoms , the terminal groups 
being respectively m the exa and trans positions It 
has been suggested by Pauly 1 and Nekrassow * that 
this is the cause of alternation, and MUller,* appar¬ 
ently unaware of this, came independently to the 
same conclusions 

The difficulty with regard to this theory is that it 
implies alternation in all long chain compounds in* 
dependent of the tilt of the chain (see Fig 1), whereas, 
actually, the paraffins, methyl ketones, alcohols, 
and ethyl esters of mono- and di-baaio acids do not 
alternate It is now suggested by me that the essential 
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future of an alternating senes is that the zigzag 
( ham is tilted with respect to the terminal planes 
X-ray and thermochemical * work indicates that 
nltemation is due to some difference in the terminal 
groups, it will be Been from the figure that there is no 
i*8B©ntial difference in the terminal planes, between 
odd and even, when the zigzag chain is vertioal In 
t llted chains, however, a difference is at onoe apparent, 
alternate terminal planes of odd chains being less 
flosely packed This is readily seen if the distances 
between penultimate carbon atoms in two c hams 
are considered (a and 6 m Fig 1), over these different 
distances the Bame groups are responsible for holding 
the molecules together The stability of odd chains 
will therefore be smaller than that of even, and thoy 
will melt at the lower temperatures * 


VtKTlCAL CHAinti 



TILTED CHAINS 

Fio 1 —In the abovo dlagrtmramtlc sketoh, the dlnumtinuouB lines 
are parallel to terminal planes Circles represent terminal irroup* 

d—long crystal spacing (2d in the case of double molecule*) 

X ray evidence is m agreement with the above 
suggestion thus, non alternating senes possess vorti 
cal chains (hydrocarbons, methyl ketones, alcohols), 
whereas alternating senes possess tilted chains (mono 
and di basic acids, iodides, and nitnls) The following 
experimental facts are also clear from the figures 
(1) The long spacings of odd alternating compounds 
are always slightly greater, in proportion, than the 
even, whereas in non alternating senes odd and even 
spacings increase linearly (2) The molecular volumes 
of solid odd fatty acids are greater than those of the 
even 6 (3) The even alternating senes are more 

tilted them the odd, as was shown m the case of di 
basic acids 6 

The only apparent exceptions to the above rule 
are the ethyl esters of mono- and di basic acids, wluch 
normally possess tilted chains I now find that ethyl 
esters of fatty acids possess vertical chains just below 
the melting points, and although I have not examined 
esters of di basic acids, it is noteworthy that Norm and, 

* The cue of the todldea where this ta reverted will be dlscuaaed 

eleewbere. 
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Hoss, and Henderson 7 observed a second longer 
spacing for the ester of undeoane dicarboxylic acid, 
wluoh melts just a little above room temperature 
It scemfe probable that this longer form would appear 
generally, for the senes, at temperatures not too far 
removed from the melting points 

A detailed account of an investigation of the long 
spacings of ethyl and methyl esters, showing the 
alternate forms in which they both exist, together 
with a fuller discussion of the above, is m preparation 
It may be mentioned here that methyl esters differ 
fundamentally from ethyl, behaving in a weaker 
degree like the acids and crystallising in double mole 
tines with the polar groups together This offers a 
satisfactory explanation of their anomalous high 
melting {joints, since ethyl esters crystallise in layers 
of single molecules 

My host thanks are due to Mr S H Piper for his 
encouraging interest in the uork 

T Malkin 

H H Wills Physical Laboratory, 

and the Ohomistiy Department, 

University of Bristol, 

Dec 27 

1 Zeit f anorg Chtmxt, 119, 281 , 1021 Pauly also Introduces 
polarity considerations 

1 / / phy i CVm , 198, 208 1027 

* l*roc Roy Soc A, 134, 318 1020 

* Uarner and Randall, Jour Chem Soc , 135, 881, 1024 

* darner and Ryder tbul 137, 721 , 1025 

* (Aiipari. \bui 3230, 1928 

1 Itnd 137 2632, 1025 


Optical Investigations on the Passivity of 
Iron and Steel 

Some results concerning the passivity of metals 
wero described by me recently in Nature, 1 and after¬ 
wards published m extenso 1 It may now be of 
interest to give some new data obtained by means of 
optical methods These oxpei iments were all earned 
out by employing mirrors of iron and steel—both 
ordinary steel and stainless steel— •olectrolytically 
treated simultaneously in baths of alkaline, neutral, 
or acid sodium sulphate solutions Different current 
densities woro used 

It is well known that Drude 3 has devolopod equa 
turns which aro valid for reflection in air, and by 
means of these it is jmssible to compute approxi 
matolv the moan refractive index and tho mean thick¬ 
ness of a surface film from the change in polarisa¬ 
tion of the rofloctod light These equations have 
now been geueialised so as to apply to any medium, 
and they consequently hold good also foi films formed 
in aqueous solutions 

In pioparing the metal mirrors, special precautions 
should be taken to exclude the possibility of any m- 
(rease in the thickness of the suiface film, and I have 
always attached great importance to this point The 
constants found by the old methods of preparation 
aro therefore not likely to agree so thoroughly with the 
truo values for the compact metal—free from any * air- 
formed * films—as do the optical constants obtained by 
the mothod employed in this investigation 

According to Bannister and Evans, 4 the process of 
activation brings about destruction of the ‘ air 
formed 1 film, and thus a definite ‘ standard state * of 
the mirror could be obtained after a few minutes On 
the other hand, destruction of the mirror itself also 
occurred in some oases 

It is remarkable that during the very first tune of 
making the metals passive, all mirrors examined allowed 
a change in the reflected light, which corresponded to the 
formation of a surface film with a mean refractive index 
of about 3 0 and a mean thickness of about 30 A The 
mean refractive index computed in this way agrees with 
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that of feme oxide, and from this fact it is evident 
that the film is actually an oxide film, as demanded by 
the theory of Faraday Since the optical properties 
of the mirrors are constant during the process of 
continuous anodic treatment, independently of the 
current densities employed, it is further evident that 
the films should be impenetrable to the constituents 
of the solution, for example, to atoms or molecules of 
oxygen The metals are, therefore, made passive in 
the real sense of the word 

As a general rule, reactivation did not completely 
remove the oxide skin, the destruction of the film on 
the ferrite grains, however, being 
inore pronounced than that on the 
cementite grains Thus, by alter¬ 
nating cathodic and anodic treat 
ment (the current was reversed three 
times in the course of three hours), 

'the oxide film on the cementite 
particles was microscopically visible 
as dark brown spots, whereas on the 
ferrite particles faint yellow inter¬ 
ference colours could be detected 
only by employing slanting in¬ 
cidence According to Evans, 5 the 
rate of destruction of the films de¬ 
creases when the solutions are made 
alkaline, and hence the average 
thickness of the film is greater in 
these solutions than in neutral or 
acid baths 

The experimental part of tins 
investigation was carried out in the 
Metallografiska Instituted Stock¬ 
holm, and I wish to thank the 
Director of the Institute, Prof C 
Benedicks, for his help and kindnoss 
during this time A complete re 
cord of all data obtained are to be 
published in Dei Kgl Norake Vtden- 
akabera Selekapa Sferifter, 1931 
(Transactions of the Royal Society 
of Science, Nidaros, Norway) 

L TBON8TAD 
Norges Tekmske HOiskole, 

Nidaros, Norway, 

Dec 12 

1 Naturs, 184, 373 1 lose 

1 ZeiUchnJt fQr vhytikaUache ChmnU, A, 148, 

241 ,1029 

• WUd Ann Phyt. 86, 632, 865 , 1889 

• J Cham. Soo , 1361 , 1980 

• J Cham Soc , 478 , 1930 NATURE, 186, 
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13 h 1ST chart of April 27, 1980, when a passenger 
steamer named Condor was caught in a violent squall, 
believed to have been of tomadio violence, and sank 
at 17 h near Nagarbari 

A detailed analysis of daily weather charts shows 
that the Bay current becomes divergent m the pre¬ 
sence of a valley air wedge or barrier In the diagram 
the divergent moist air stream lines due to wedge- 
barrier A , advancing from the Brahmaputra valley, 
are the systems a ana 6, whilst those due to B t advanc¬ 
ing from the Cachar valley, are o and d Of these, the 
systems 6 and c converge along the broken line PQ, 


Mechanism of Bengal Tornadoes 
in the Nor'wester Season 

The first requisite of tornado 
formation is a violent updraught of 
moist air In a paper on the nor'- 
weeters in Bengal, which will be 
published shortly, it is being shown 
from a large number of weather 
charts that the norVester squalls 
during the period February to June 
are due to the katabatic flow of air wedges ad¬ 
vancing along the valleys and undercutting moist 
southerly winds over the plains of Bengal In the 
afternoon when the moist air has attained a certain 
specified state, conditions become favourable for the 
formation of squalls near the ‘ noses 1 of the valley 
air-wedges The strength of the squalls increases with 
the depth of the valley and of the Bay air, and the 
^temperature differences between the two air masses 
?rhe accompanying diagram (Fig l) 1B based on the 
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initiating an anti clockwise circulation between the 
two wedge barriers and consequently an updraught 
which is probably sufficient for ordinary thunderstorms 
The directions of motion of the 1 noses 1 of A and B , 
indicated by the long thick arrows from the tips of the 
wedges, were such that the two 'noses 1 apparently 
collided with each other (A travelling approximately 
three times as fast as B) at Nagarbari, situated approxi¬ 
mately at the junction of the two rivers, the Jumna 
and Padma The upward convection was, therefore. 
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much accentuated, due to the motion as well as the 
lateral displacement, slipping, or spreading of the 
wedge barriers 

On the day of the Condor disaster the temperature 
contrast between the valley and the Bay air masses 
at the surface at 8 h was of the order of 8° or 9° C 
and their depth between 1 km and 2 km At and above 
2 km level there was a westerly or north westerly 
circulation, wind speed increasing with height, which 
often carries with it super adiabatic lapse rates favour 
able to accelerated updraughts (t nde Roy and Chatterji, 
Nature, Sept 28, 1929, p 481) Inversions m the 
lower layers of the atmosphere over Bengal usually 
retard updraught of moist air until noon, but this factor 
often disappears in the afternoon 

The above facts suggest that nor’wester thunder¬ 
storms can occasionally develop into tornadoes if addi 
tional favourable conditions can combine suitably 
It appears from preliminary studies that the 
mechanism of the Bay of Bengal storms is similar to 
that of the tornado described above The subject is 
under investigation S N Sfn 

The Observatory, 

Alipore, Calcutta, 

Oct 22 


The Latent Photographic Image 

In a recent letter to Nature (Nov 15, 1930) A P H 
rnvelli replies to our criticism ( Proc % Roy Soc A 127, 
bl3 , 1930) of his “ elementary voltaic cell ” theory of 
latent image formation, originally put foiward by rum 
in 1927 (J Franklin Inst , vol 204, 049), and con 
eludes that our criticism is not justified It seems 
jrom his letter that he has not realised the signifi 
canoe of our experimental results as they affect hia 
theory We agree with him, of course, that the 
larger the silver nucleus originally present in the grain, 
the less is the amount of silver which must be added 
during the exposure in order that a development centre 
may bo produced, and hence the greater the sensitivity 
of the grain But quite independently of the absolute 
mass of silver which (according to Trivelh’s theory) 
must be deposited eledrolytically during the exposure, 
his theory demands that the electrolytic current in 
the light shall be enormously great relative to its value 
%n the dark Wo say this is extremely improbable, 
mainly because our experiments show that iliumina 
tion causes little, if any, increase in the electrolytic 
conductivity of silver bromide 

Our second criticism of Trivelh's theory is based on 
the fact that the electrolytic current in silver bromide 
falls exponentially with decreasing temperature, boing 
10® times less at the temperature of boiling liquid 
oxygen than at room temperatures On the other 
hand, photographic sensitivity at the former tempera 
turo is still a large fraction of its value at room tem 
perature Tnvelli says, “ This objection again ignores 
the effect of the size of the pre existing speck Only 
if sensitivity specks were totally absent would the 
temperature coefficient of photographic sensitivity 
be comparable with that of electrolytic photocon 
duotance M We cannot agree with thiB Since the 
mass of silver deposited in a given time by an electro 
lytic current depends on the magnitude of the current, 
a large decrease in current (by lowering the tempera¬ 
ture) must necessarily produce a corresponding 
decrease in the rate at whion silver is deposited This 
is a fact which is quite independent of the number of 
silver atoms which must be added to the original silver 
nucleus to make a development centre, and which is, 
therefore, unaffected by the size of the sensitising 
nucleus Therefore, on Tnvelli’s theory, the tempera 
ture coefficient of photographic sensitivity should, to 
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Borne extent, be comparable with that of electrolytic 
conductance * 


On both these grounds it still seems to us that 
Trivelh’s theory is quite incompatible with our experi¬ 
mental results F C Toy 

, OB Harrison 

The Shirley Institute, 

Didsbury, Manchester 
Dec 12 


Structure of Hydrogen Sulphide and Hydrogen 

Selenide 

In Nature of Deo 13, p 916, Prof L Vegard 
communicates the results of the investigation of 
cr > stalline structure of hydrogen sulphide and selenide, 
which were made by him in the Physical Institute of 
Oslo and finished in July last, while his letter m dated 
Nov 8 

I may be permitted to recall that I have already 
published two papers on the structure of these sub 
stances These papers were presented to the R 
Aceaderma dei Lmcei in Rome at the meetings of 
Mar 2 and April 6, 1930, and published in Faso 7 
and 8 of vol 11, 1st Bern, pp 879 684, 749 754 
Abstracts appeared in Nature of Sept 6, p 387, and 
Sept 27, p 495 

Tho data generally agree with those given by 
Vogard, as for both substances we found a cubic 
lattice, with face centred distribution for sulphur 
and selenium atoms lor the side of the coll (a) and 
density of hydrogen sulphide our values are also very 
similar a-5 778 A (N ), 5 70 A (V), density = 

1 106 (N ), 1 17 (V ) For hydrogen selenide there is 
a certain quantitative difference a—6 020 A (N ), 
6 10 A (V ) , density - 3 45 (N ), 2 34 (V ), as to the 
cause of which I cannot for the moment decido, and 
which I shall investigate further 

For the distribution of tho hydrogen atoms and the 
structure of the whole lattice, Vegard considers as 
most probable Hpaee groups T* or 7\ e Considering 
both substances as ionic compounds, I regard as most 
probable the space group Oh b t that is, a fluorite type, 
which is shown atso by lithium sulphide (Claassen, 
Rec Trav Chim Pays Bas f 44, p 790 , 1925) 

G Natta 

Laboratono di Chimica Generale, 

R Pohtecnico, Milan, 

Dec 27 


Viscosity of Electrolytes 

In Nature of Dec 27 p 994, there are some general 
statements as to the viscosity of electrolytes, which 
are by no means universally tiue I refer to the 
statements that ‘the relative viscosity of all eloc 
trolytes must be greater than unity at high dilutions ” , 
and that the phenomenon of 4 negative viscosity ’ 
will disappear In a paper on the viscosity of aqueous 
solutions (Trans Chem Soc , vol 107, p 1789 , 1915) 
the example of nitno acid is given and the relative 
principles are discussed It appears that the visoosi 
ties depend upon the mutual depolymensation of the 
electrolyte and the solvent, and that the resultant 
behaviour depends on the temperature 

At low temperatures, whore a large proportion of 
trihydrol is present, the addition of the electrolyte 
breaks up so many of the ice molecules that even at 
high dilution the viscosity of the solution is reduced 
below that of water The subject is treated at length 
in the paper to which I have referred 

W R Bousfibld 

Sf Swithms, Northwood, 

Middlesex, Deo 31 
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Stellar Structure 


fT^HE investigation of the structure of the stars, 
X which has for long been a subject of disagree¬ 
ment between Sir James Jeans and Sir Arthur 
Eddington, has now entered on a new phase through 
the work of Prof E A Milne A long paper on 
this matter by Prof Milne, which appears in the 
November number of the Monthly Notice* of the 
Royal Astronomical Society together with related 
papers by Messrs R H Fowler, N Fairclough, 
And T G Cowling, was introduced to the Society 
in November last, but no time was available for 
discussion The whole of the meeting of the Royal 
Astronomical Society on Friday, dan 9, was ac¬ 
cordingly devoted to a debate on the subject, which 
was briefly opened by Prof Milne, and in which 
many astronomers and mathematicians took part 
Prof Milne’s views were outlined m Nature of 
Jan 3, p 16 In opening the discussion, he stated 
that the pioneer work in the subject had been 
done by Sir Arthur Eddington, and what he him 
self hod done was to rationalise Eddington’s theory 
by clearing it of ad hoc hypotheses He could not 
accept Sn James Jeanss theory, because it de 
pended on unlikely extrapolations of the laws of 
physios He considered that the mass luminosity 
law which Eddington claimed to have established 
was not a possible deduction from the fundamental 
formula It could follow only from the addition 
of a misHing equation expressing the unknown 
dependence on physical conditions of the rate of 
generation of energy in stars He had, theiefore, 
begun his investigations with observed quantities, 
representing conditions at the surface of the star, 
and had worked inwards, without making any 
assumptions unwarranted by observation 

Sir Arthur Eddington, who followed, pointed out 
that disagreements m physical discussions could be 
of two kinds first, those which depended on the 
adoption of different assumptions or hypotheses m 
the absence of definite knowledge , ana secondly, 
disagreements on the logical or mathematical deduc 
turns from given premises He thought that the 
disagreement between Sir .lames Jeans and himself 
was entirely of the first kind , but between Prof 
Milne and himself theie appeared to be a mathe¬ 
matical disagreement, which was very unfoitunate 
He did not approach Prof Milne’s latest work in a 
spirit of opposition He regarded it as quite a per 
missible attempt to improve the existing theory in 
points where room for improvement undoubtedly 
existed The mam feature of Milne s picture of the 
stars was that the mass was largely concentrated 
in a dense hot core with a Rurroundmg rarefied 
envelope His own theory gave a much more 
gradual and uniform increase of density from the 
centre outwards For the sun it gave a central 
density of 70, whereas Milne’s theory gave a value 
of about 700,000 The matter there was therefore, 
according to Milne, not in the condition of a perfect 
gas, and hence the mass luminosity relation could 
not be deduced There were certainly loopholes 
m that relation—it did not apply to a star com¬ 
posed^ mainly of hydrogen, for example—but he 
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did not believe that Milne’s theory had sealed up 
those loopholes Milne himself had confessedly not 
been able to satisfy himself that the equations for 
his stars possessed solutions, and Sir Arthur 
thought that it was a priori unlikely that they did 
If such solutions existed, however, it still re¬ 
mained to decide between the two widely different 
central densities This might be done by con¬ 
sidering the intrinsic opacity in the interior, or 
its average if it was variable An appeal on this 
ground, however, would show that both theories 
were wrong—that was the long outstanding dis 
crepancy between the physical and astronomical 
opacities of matter Both theories required a 
larger opacity than would follow from current 
physical theory, but he had found that the discrep 
ancy on Milne’s theory was far greater than that 
on his owm A great deal depended on how large 
a mass was concentrated at tne centre If it was 
merely a point source of extremely high tempera 
ture and density, with the rest of the star following 
a distribution of density almost identical with that 
of his own theory, he might be willing to accept the 
modification as a useful addition to that theory 
it would provide a source of stellar energy The 
large amount of mass, however, which Milne placed 
around the centre, inevitably made worse the 
existing discrepancy with regard to the opacity 
Prof Milne had objected to his theory being called 
a hypothesis, regarding it rather as an inevitable 
conclusion It was inevitable only if the premises 
were gran ted, and Sir Arthur hod been denying them 
for fourteen yeais 

Sir James Jeans found himself in almost com 
plete agreement with what Sir Arthur Eddington 
had said, because Sir Arthur had not touched on 
the points on which they differed If Sir Arthur, 
Prof Milne, and himself all suddenly became in¬ 
fallible and omnipotent as mathematicians, he and 
Sir Arthur would still differ on the same points as 
before, but Prof Milne would agree with one or the 
other accordingly as he considered the stars to be 
gaseous inside or otherwise There was nothing 
now in Milne’s theory , all that was accurate in 
it had been done previously by Eddington or him¬ 
self He had shown long ago that if you integrated 
outwards fiom the centre of a star you got definite 
results right up to the boundary, but that there 
an infinite number of solutions wero possible, and 
Natuie itself decided which was the actual one 
When, therefore, Milne reversed the process by in¬ 
tegrating from the boundary inwards, it did not 
matter with which of those solutions his initial 
data corresponded , he would necessarily arrive at 
the same conditions in the interior The work, 
however, would be much more cumbersome He 
agreed with Eddington about the opacity dis¬ 
crepancy, but considered that the case had not 
been put strongly enough The factor 10 in the 
luminosity, by which Eddington’s own theory 
deviated from observation, was much greater 
than was permissible Expressed m terms of 
volume, it meant that the sun should be as big 
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as Antares Since Milne’s theory made matters 
worse still, he considered that that theory was ruled 
out of court entirely 

Dr W M Smart directed attention to the fact 
that the problem was an idealised one, since we 
knew nothing at all about the interior of a star 
from observation Assumptions had to be made, 
and it should not be forgotten that they were 
assumptions He considered the stars themselves 
were the final umpires in the matter Sir Arthur 
Eddington had suggested the opacity as the 
criterion by which the umpires gave their decision , 
he would suggest one of several other criteria Sir 
James Jeanses theory had been very successful in 
explaining the formation of spectroscopic bmanes 
by fission, but he did not think that Prof Milne s 
centrally condensed stars would provide a satis 
factory explanation 

Prof F A Lindemann hoped that Prof Milne 
would maintain his theory, because it was the only 
one which gave really high temperatures in the 
stars The temperatures required by Sir Arthur 
Eddington were, on thermodynamical grounds, in 
capable of permitting the conversion of matter into 
ladiation It was all very well to say that Milne’s 
conclusions were inevitable only if y ou presupposed 
something Something had to be presupposed, 
and Eddington s ad hoc assumptions did not meet 
the facts of the generation of energy He con 
sidered that the discrepancy of a million fold m the 
^densities of stars according to Eddington’s theory 
*Was sufficiently large to make the increase to several 
million fold in Milne’s theory of no significance in 
deciding between the theories 

Sir Oliver Lodge remarked that what struck him 


most in the discussion was the remarkable agree¬ 
ment between the three protagonists They were 
agreed on knowledge of fundamental importance 
which was not available twenty years ago, and, in 
comparison with that, the differences were un¬ 
important His idea of dealing with the problem 
would be to start with what we know—the surface 
temperature of the sun, its rate of generation of 
energy, the fact that energy comes frorti the dis¬ 
integration of atoms Prof Lindemann had as¬ 
sured us that the last named process required a very 
high temperature Let that temperature at the 
centre be assumed Then we know the relation 
between radiation pressure and gravitational press¬ 
ure, and with tegurd to tho opacity the Compton 
effect would give us some information From all 
these data a mathematician might work out some 
definite result He was fas< mated by Milne’s 
theory of a nova resulting from the collapse of ft 
star Such a possibility had not occurred to him, 
but it seemed to work out 

Seveial other speakers contributed to the dis¬ 
cussion, which concluded with brief comments 
by Prof Milne He did not agree that his work 
covered the same ground us Sir J lines Jeans’s Ho 
had started from the mirface and woiked inwards 
because it was only the siuface that wc could ob¬ 
serve, and he had avoided assumptions which were 
necessan if you started in an unknown region 
Although it could not be said that the discussion 
led to a gieatu measure of agreement between tho 
various speakers, it undoubtedly helped, by bring 
ing together different methods of dealing with the 
question, to focus the nature of tho pioblorn more 
cloailv m the minds of those piesent 


Vitamin B 

Vitamins B 2 and B 3 Bios 


T HE possibility of obtaining vitamin B z in a 
relatively pure condition has facilitated the 
differentiation of the other factors which, with B lt 
nmke up the vitamin B complex (’hick and 
Roscoe used Peters’ concentrate to demonstrate 
that the rat required two factors, the second being 
known as B 2 or the antipellagrous vitamin More 
recently, they have published papers dealing with 
the chemical properties of this factor (Biochem 
Jour , vol 23, pp 504 and 514 , 1929 vol 24, 
p 105, 1930) 

Yeast extracts contain vitamin B 2 , but the final 
antineuntic concentrate none examination of the 
by-products of the concentration showed that about 
half the B 2 was precipitated by lead acetate, m the 
treatment of the extract with this reagent (at pH 4 5) 
and another third in the treatment with baryta and 
sulphuric acid, the remainder being precipitated 
during the treatment with acid mercunc sulphate 
and the subsequent passage of hydrogen sulphide 
through the filtrate The lead acetate precipitate 
was the most convement source for obtaining a 
concentrated preparation examination of this 
stage in detail showed that all the vitamin was 
earned down when the precipitation was carried 
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out at a ruutial reaction, but less than half at 
pH 2 0 The vitamin was recovered by decom 
posing the precipitate with hydiogen sulphide to 
ensure precipitation of the lead sulphide at ail 
acid reaction, at which the vitamin is not odsoibed 
ou the precipitate, it was necessary first to hydroly sc 
the veast gum in the extract with hydrochloric acid 
Unfoitunatcly, the lead piecipitatc also carries 
down some vitamm Bj, and it was not found possible 
to obtain a preparation of B 2 free from B A by 
dialysis, by making use of their different solu 
bilities in alcohol or their different rates of destruc 
tion by ultra violet light The concentrate was 
active in a dose of 0 03 gm , equivalent to 0 5 gm 
dried yeast daily It is possible that yeast extract 
is an unsuitable medium for effecting a separation 
Rosedale {ibid , vol 21, p 1206, 1927) precipi¬ 
tated from rice polishings extract (by means of 
lead acetak) a factor which was not B., although 
enabling pigeons to grow and maintain health on a 
diet of polished nee It cannot yet lie said with 
certainty, however, that this factor is vitamm B« 

B T Narayanan and J C Drummond have also 
earned out experiments on the concentration oi 
vitamin B 2 (tbid , vol 24, p 19 , 1930) Yeast 
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was extracted with dilute alcohol and the extract 
concentrated , lead acetate was then added, some 
times following a preliminary hydrolysis of the ex 
tract with baryta The lead precipitate was de¬ 
composed with sulphuric acid, vitamin B t passing 
into the filtrate It could be adsorbed on fuller’s 
earth in strongly acid solution, but no satisfactory 
method of eleuting it again was found Norite 
charcoal was not efficient as an adsorbing agent, 
and its use led to disappearance of the activity 

A certain amount is known about the properties 
of vitamin B a it is soluble in dilute, but insoluble 
in strong ethyl alcohol, and exposure to the latter 
results m its destruction It is stable to hydrogen 
peroxide and nitrous acid and, to a certain extent, 
to heat, provided the reaction is acid Autoclaving 
or even boiling at an alkaline reaction brings about 
rapid destruction It is more easily destroyed by 
exposure to ultra violet light than vitamin B 3 

Narayanan and Drummond examined a number 
of chemical compounds, including nucleic acid, 
punnes, mcotimo acid, betaine and inositol, for 
vitamin B a activity, but all were, without exception, 
inactive 

V Reader has adduced evidence that a thud 
factor, tentatively called vitamin B 3 , is necessary 
for the nutrition of the rat (ibid , vol 23, p 889 , 
1929 vol 24, p 77 , 1930) Animals kept on an 
apparently complete synthetic diet, in which Peters’ 
concentrate supplied vitamin B 3 and alkaline auto 
elaved yeast B g , failed to grow after some weeks , 
substitution of 3 east extract for the two supple 
ments led to an immediate resumption of growth 
The failure did not appear to be due to lack of either 
vitamin 1J 3 or B 2 , since increasing the amounts 
given did not improve growth More convincing 
evidence of the existence of the third factor rests in 
the fact that it was found to be precipitated by the 
mercuric sulphate used in the preparation of the B 3 
(oncentrate, and was recoverable, to the extent of 
75 per cent of that present m the original extract, 
from the piecipitate Vitamin B 3 is even more 
easily destroyed by heat than B, , under certain 
conditions it is soluble in ether Rats fed on an 
ordinary diet carry a largei store of vitamin B a than 
of B g , it is, therefore, possible that in short-time 
growth experiments, such as were used by Cluck 
and Roscoc in the assay of B, or B a , lack of B 3 does 
not pla> a part , again, it is also possible that anti- 
nouritic concentrates, unless highly purified, or 
autoclaved 3 east, may be contaminated with traces 
of the third factor 

Chick and Roseoe found that vitamin B a was 
alone present in egg white, but that rats on a 
synthetic diet with this material as source of the 
vitamin instead of autoclaved 3 east, showed sub¬ 
normal growth after a few weeks They suggest 
that yeast contains a third B factor, which is, how- 
evej /thermostable in contradistinction to Reader’s 
B 3 M A Boas, some years ago, found that a diet 
containing dried egg-wlute produced skin lesions 
md nervous symptoms in tats, whereas fresh egg- 
white had no such effect (Btochem Jatir , vol 21, 

[> 712 , 1927) A number of foodstuffs contained 
1 factor which counteracted the ill effects of the 
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ingestion of dned egg-white, it could not be 
identified with either vitamm B x or B a 

The above account by no means exhausts the 
work which has been done on the chemistry ol 
vitamm B That three or four factors are included 
under this term appears certain, but it is not easy 
to relate the work of different investigators, especi 
ally when the claim for a new factor is based on the 
supplementary effects of different foodstuffs Peters, 
in his Harben Lectures, reviews some of these in 
vestigations Williams and Waterman found that 
pigeons maintained their weight on a polished noe 
diet when supplemented with marnnte, transfer¬ 
ence to wheat, however, produced growth Hence 
there is a factor in wheat which is absent from 
mammte and cannot be B s Hunt found that the 
residue of autolysod yeast, after thorough extrac¬ 
tion with water, contained a factor which supple¬ 
mented two obtainable from the extract, again 
this third factor does not appear to be B 3 , which is 
soluble m water Peters has also found that 
pigeons require for growth, m addition to B x and 
the factor of Williams and Waterman, a thermo- 
labile factor which is present m yeast extract, and 
may be considered provisionally as identical with 
B 8 pigoons apparently do not require B g It ap¬ 
pears, therefore, that the rat requires B lt B a , and B 3 
with possibly Hunt’s factor, whilst the pigeon re 
quires B 3 , B 3 , and the factor of Williams and Water 
man 

It may bo of value to refer also to some recent 
work upon a substance which has been related by 1 
many observers to vitamm B, the yeast-growth 
stimulant or ‘ Bios ’ Confusion was caused by the 
fact that it was not realised that different yeasts 
bohavo differently on various media, that their 
loquirements for bios vary, and that the require¬ 
ments of other micro organisms need not neces 
sardy be the same as those of yeast Peters and 
his colleagues have mvestigatcd the growth factors 
required by Streptotknx coralhnus (V Reader, 
Biochem Jour , vol 22, p 434, withj Orr Ewing, 
pp 440 and 443 , with R A Peters and H W Km- 
nersley, p 445 , 1928) When the organism was 
grown on a synthetic medium, a growth stimulat 
ing factor was found in tryptic beef broth, yeast, 
mbbit muscle, serum, and wheat embryo , it is 
organic, soluble in water but not in ether, dialysable, 
and not precipitated bv lead acetate It accom¬ 
panies vitamin B x in the preparation of the anti- 
neuntio concentrate but is stable to alkali in this 
concentrate (although unstable when crude) and is 
not, therefore, the same factor as the vitamm It 
is synthesised by the meningococcus It is not 
vitamin B t By parallel tests on the organism and 
on pigeons, it was shown that the factor and 
vitamin B A fractionate quantitatively together 
through all stages into the final concentrate 

The pitfalls encountered in such work are dis¬ 
closed by certain anomalous results obtained with 
this organism, impure preparations of the faotor 
sometimes appearing to contain relatively more 
growth promoting activity when used m high con¬ 
centrations than when used m lesser amounts 
Reader has found that this effect can also be pro- 
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duced by adding mannitol to the purer extracts 
{%b\d , vol 23, p 61 , 1929) Mannose itself and 
related alcohols oannot replace mannitol, it appears 
that the organism uses the alcohol as a specific 
source of food supply 

Working on the relation of bios to yeast, A M 
Copping (tbtd , vol 23, p 1050 , 1929) has found 
that the necessity for bios depends on the yeast and 
the medium used Those which grow in a syn¬ 
thetic medium without the addition of a factor 
such as is supplied by an autoclaved extract of 
yeast, produce a stimulant for other yeasts Bios 
is required by yeasts which only ferment and do not 
respire in its absence , added bios then stimulates 
both respiration and fermentation 

Narayanan has separated a yeast bios from 


vitamin B 3 in yeast extract, since the former is not 
precipitated by lead acetate in the hydrolysed ex¬ 
tract (t bid , vol 24, p 6 , 1930) The bioa is not 
adsorbed on nonte charcoal, but is soluble in strong 
alcohol, it is precipitated by phosphotungstio acid 
but not by silver or platinic chloride By a senes 
of fractionations a highly active concentrate waa 
obtained Tho material contained nitrogen but no 
phosphorus most tests for nitrogenous compounds 
were negative, but a positive Paulv reaction was 
obtained It is stable to nitrous acid but destroyed 
by hydrogen peroxide Narayanan also tested a 
large number of pure substances, such as nucleic 
acid, purincR, nicotinic acid, betamo, lipoids, and 
various bases and amino acids for bios activity, but 
I all were found to be inactive 


Henry Briggs, 1561-1631 


H ENRY BRIGGS died three hundred years 
ago, on Jan 26, 1631 He is famous for his 
important works on logarithms Napier s first 
publication of the invention of logarithms, in 1614, 
had come on tho world, as Lord Moulton said, “ as 
a bolt from the blue,” breaking in upon human 
thought abruptly without borrowing from other 
workers or following known lines of thought 
Twenty years of persistent effoit had been expended 
by Napier before he arrived at his great discovery, 
but within far less time than that after its publica¬ 
tion the new method of computation was in use 
in England, France, Germany, and Italy, and its 
almost immediate adoption for astronomical and 
other calculations was mainly due to Briggs 

Well over fifty years of age when he heard of 
Napier’s work, Briggs made two visits to Scotland 
to see Napier, and the remainder of his life was 
almost entirely devoted to the compilation of Ins 
three works, “ Loganthmorum Chilian Pnma ”, 
1617 , “ Anthmetica Loganthmica ”, 1624 , and 
” Tngonometna Bntanmca ”, 1633 The fiist of 
theso contained the logarithms of the first thousand 
natural numbers calculated to eight decimal places , 
in the second, he gave the logarithms of 30,000 
natural numbers to fourteen places of decimals , 
while the third work, completed after his death by 
his friend Gellibrand, contained tables of logarithms 
of sines and tangents earned to the hundredth part 
of a degree and a table of natural tangents, sines, and 
secants The labours involved in these works have 
placed Briggs among the most industrious of men 
and the benefactors of mankind 

Had Bnggs never heard of Napier’s invention 
and had he not taken a leading pait in spreading 
abroad a knowledge of logarithms, lie would still 
be remembered as one of the outstanding British 
mathematicians of his day, for he was the first to 
hold the Gresham professorship of geometry in 
London and the Savilian professorship of geometry 
at Oxford In a city rich in scientific associations 
the name of Sir Thomas Gresham (1519-1579) will 
always be connected with the foundation of the 
Royal Exchange and of Gresham College, from 
the latter of which, m other circumstances, might 
well have sprung a groat university of London 
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A visitor to day leaving St Helen s Church—the 
Westminster Abbey of the City—where Gresham 
is buried, passes into a busy centre of finance and 
commerce Three hundred years ago it was not so, 
for just opposite the church stood the entrance 
gates to Gresham’s mansion, which, by a will made 
in 1575, he bequeathod to the Mayor and eiti/enR of 
London for the use of seven professors, who wore to 
read daily leetuics on astionomy, music, geometry, 
law, physic, rhetoric, and divinity Confirmed by 
an Act of Parliament, on tho decease of Lady 4nn 
Gresham the bequest became available, and in 1596 
the chair of astronomy was bestowed upon Edwaid 
Brcrcwood (1565-1613), of Biasenose College, Ox¬ 
ford, while Briggs was appointed to tho chair of 
goomotry 

Briggs w r as then thirty live yearn of age Born at 
Warleywood, neai Halifax, Yoikshire, in 1561, he 
attended a grammar school in the district, and in 
1577 entered St John s College, Cambridge He 
became a soholat in 1579, took the degree of B A 
m 1582, that of M 4 in 1 585, and was elected a 
fellow in 1588 Jn 1592 he waw made examiner 
and lecturer in mathematics, and for a time held 
the lectureship in physics founded by Linacre 

Removing to London in 1596, like the othei 
Gresham professors he occupied 1 commodious and 
comfortable ” apartments in Gresham’s house, and, 
with his colleagues, began delivering those lectures 
which were given, we are told, k to the great dc 
light of many, both learned and lovers of learning ” 
Some idea of Gresham s house, with its reading hall, 
its observatory, its galleries, its colonnade, and its 
great quadrangle, can be obtained from the sketch 
in Ward’s ” Lives of the Professors of G resham 
College ” For more than a century and a half 
it sheltered the professors and for half a century 
it was the home of the Royal Society, but to day 
nothing of it remains The Royal Society removed 
its headquarters to Crane Court, at the other end of 
the City, in 1710, the interest in the lectures dimin¬ 
ished, the buildings became dilapidated, and in 1767 
* for the poor sum of 500£ per annum the tiustees 
agreed to demolish the College and to part with all 
the land [the property really of the public] for the 
very unphilosophical purposes of an Excise office ” 
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After this, lectures were given in the Royal Ex¬ 
change until 1843, when a special building was 
erected and this in 1913 was replaced by the xiand- 
some Gresham College in Gresham Street, where 
the present Gresham professors continue the work 
which was inaugurated more than three centuries 
ago by Briggs and his fellow workers 

In 1620, Briggs removed to Oxford as Savilian 
professor of geometry, at the invitation of Sir Henry 
Savile (1549-1622) Savile himself had already 
read thirteen lectures upon the first eight proposi¬ 
tions of Euclid’s “ Elements ”, and Briggs began 
his own lectures with the ninth pioposition His 
teaching, however, was of secondary importance to 


his compilation of logarithmic tables, and it was 
largely due to the leisure he enjoyed at Oxford that 
he was able to accomplish so much ‘ ‘ A contemner 
of riches, and contented with his own station , pre* 
ferring a studious retirement to all the splendid 
circumstances of life ”, his close habits of study did 
not prevent him gaming the good opinion of his 
contemporanas, one of whom, William Oughtred, 
called him ‘ the Mirror of the Age ” Briggs’s 
long and useful life came to an end when he was 
neaily seventy years of age, and he was buried 
beside Savile in the chapel of Merton College, “ a 
plain Stone being laid over him, with his Name only 
inscribed on it ” 


Obituary. 


Dk J W Evans, CBE, F R S 
Y the unexpected death of John William Evans 
on Nov 16 last geological science has lost an 
indefatigable worker and writer, and many geologists 
a valued teacher, eolleague, or friend Born in 
JS57 and educates! at University College School 
and College, he took the LL B of the University of 
London and he was called to the Bar in 1878 
He turned, how ever, to science and joined the Ro^al 
College of Suenee, where ho studied under Judd 
and Cole, and was one of a brilliant group of 
students that included Holland, Wells Davies, 
and Lanehester He was awarded the Murchison 
Medal and joined the staff as demonstrator in 1889 
He published his fust paper in 1891, on the Old 
Red Sandstone of Caithness, a subject pursued 
again in later years, when he made important dis 
covenes in the Devonian Rocks of southern Eng 
land and made contributions to the classification 
of tin locks 

In 1891-92 Evans was geologist to an expedition 
to the Uppir Paraguay and other livers in an 
almost unknown area m Biazil, later publishing a 
paper on the geology of Mat to Grosso He returned 
to South America ns leader of an expedition to 
noith east Bolivia in 1901-2, and wiote descrip 
tions of the area for the Geographical Journal , as 
well as geological papers 

Meanwhile Evans had been appointed geologist to 
the State of Kathiawai, where he made important 
collections, afterwards described by himself or his 
students Then, in 1894, he passed to Mysoie, be¬ 
coming chief geologist and chief inspector of 
mines, etc In 1901 ho received the Lyell award 
from the Geological Society, anil about the same 
time took the D Sc of the University of London 
for a thorns on the geology of India 

In 1904 Evans became special assistant in 
geology at tho Imperial Institute, serving on the 
Colonial Survej Committee and Mineral (Council 
of the Institute, posts which not only gave him 
tho opportumt\ of acquiring a wide knowledge of 
the mineral resources of the Empire, but also a 
close interest in the personnel and work of the 
surveys This interest was enhanced by his ap 
pointment, later, as Colonial Office representative 
on the Imperial Mineral Resources Bureau, and 
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here hm legal knowledge was of much use in con¬ 
nexion with the improvement of mining codes m 
the Dependencies 

From this time onward, Evans took much in¬ 
terest in mineralogy and i rystallography, publish¬ 
ing papers on projections, classification, and nomen¬ 
clature, on methods of investigation, and on the 
properties of certain minerals Much of this work 
was summed up in his own book on the determina¬ 
tion of minerals under the microscope, and m his 
joint work cn crystallography He was treasurer 
of the Mineralogical Society from 1918 until 1924, 
and afterwards foreign secretary until his death 
His teaching work was at the Birkbeck College 
from 1906 until 1920 and, as lecturer in petrology, 
at the Imperial College from 1912 until 1927 He 
was an lnspmng teacher, and many of the students 
beginning resoaich under his supervision have be¬ 
come leading geological surveyois or investigators 
Dr Evans was a devoted adherent to the 
Geologists’ Association, often leading excursions or 
contributing to the proceedings He was president 
in 1913 14, and dealt in his addresses with the 
wearing down of the rocks, a subject which his 
mathematical ability enabled him to troat in a 
fashion unusual and provocative of new work He 
was president of Section C (Geology) of the British 
Association at Bournemouth in 19i9 
The great War revealed a new side in Dr Evans’s 
character His experience as a volunteer qualified 
him for a commission, and with the rank of lieut - 
colonel he was put in charge of a section of the 
northern defences of London He also served on 
the tribunal, was made a Justice of the Peace, and 
received the Volunteer Decoration 
After being elected a fellow of the Royal Society, 
gazetted a C B E , and awarded its Murchison Medal 
by the Geological Society, Evans served in the 
presidency of the Geological Society during 1924- 
1926 Again he broke new ground and devoted 
his first address to the consideration of areas of 
tension m the earth crust, and the second to areas 
of compression About this time he became 
interested m the Wegener hypothesis, led a dis¬ 
cussion on it at the British Association, and revised 
Skerl’s translation of Wegener’s book 

Although petrology and mineralogy, and especi 
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ally their fundamental problems of genesis, were 
the mam subjects to which Evans devoted his 
technical attention, his wide knowledge and critical 
acumen were constantly in evidence at meetings of 
many scientific societies, and particularly those 
dealing with geology and geography His contri¬ 
butions invariably brought up some overlooked 
fact, some unexpected point of view, 01 some novel 
theory or new application or an old principle It 
was the same with his letters and reviews in Natc re 
and other scientific journals 

Before the War, Evans had got together a team of 
geologists to write the British volume of * Region 
ale Geologic ”, to which he himself also contributed 
This was in type before 1914, and was actually pub 
Imbed in Heidelberg during the War The copy 
right passed to England, and a revised edition has 
been brought out lately under his joint editorship 
and with the title of " Handbook to the Geology 
of Gieat Britain” He retired from the Imperial 
College in 1927 and took over the chairmanship of 
the Geophysical Company, for whom he visited the 
near East Evans rejoiced in every opportunity 
for tmvel, and for learning at first hand from 
the field itself or from the experiences of Ins col¬ 
leagues there Ho was present at the last throe 
fntci national Geological Congiesses, and aftei the 
last, at Pretoria in 1929, he travelled from the Cape 
to Cairo, wsitmg en route the various geological 
surveys, several of them run by his old pupils, in¬ 
specting their work, learning their pioblems, and 
inspiring them with new ideas Although to a man 
of his vears such a journey was fraught with 
fatigue and some hardship, there was no suspicion 
that the end was near Indeed, when he returned 
to England in the spimg of 1930, he travelled 
abroad again, and had planned a lutei visit to 
Palestine and Egypt 

It is difficult to do justice to the woik and career 
of so many sided a man, and this is a mere sketch 
of the chief of his woik It may be said that while 
he loft few branches of geology unstudied, he ex 
tended knowledge, improved methods, or clarified 
results in every division of the subject that he 
touched The simplicity of his character, the 
lovahleness of lus nature, his genuine interest and 
enthusiasm made lum hoRtsof friends , while as for 
adversaries, if he had any, m the kindness of his 
heait he never lealised their existence 

Prof Frit/, Pregl 

The world famous Austrian micro chemist, Dr 
Fritz Pregl, died of pneumonia, after a very brief 
illness, on Dec 13 last Prof Pregl, w ho was sixty- 
one years of ago when he died, was horn at Laibach, 
a town which is now in Jugo Slavia but is lesR than 
100 miles south of Graz, the capital of ‘ gieen 
Styna where he lived nearly all Ins life as student, 
research assistant, and finally as professor, the 
head of the Department of Medical Chemistry in 
the university He studied medicine—which in 
Austna comprises considerably more pure science 
than in most English medical schools—and after 
taking his degree, he chose rather physiological 
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research than the practice of medicine He was 
appointed an assistant in the Department of 
Physiology in the University of Graz, and his first 
work was on the various organic constituents of 
the intestinal juice of a lamb, and a study of their 
digestive action, which he published in Pfl\hger y a 
Archives in 1895 

Prof Pregl’s most linjiortant physiological work 
was on the acids in human and ox bile, of which 
cholic acid is the chief constituent He studied, so 
far as possible on a quantitative basis, their prepara¬ 
tion, behaviour, and oxidation products, and built 
up that wonderful technique which was to enable 
him later to achieve success in more delicate quanti 
tativo organic determinations than had hitherto 
been considered possible 

Prof PregTs own words may be used to describe 
why he began his micro analytical work ” In the 
summer of the year 1910, in the course of a lengthy 
investigation of the gallic acids, I obtained an ex¬ 
tremely small quantity of a decomposition product 
J had to make a dension either to continue the in¬ 
vestigation with exceptionally large quantities of 
the original material, or so to refine the quanti¬ 
tative analysis of organic substances that it should 
be possible to obtain conect analytical figures, 
from which formula) could be determined with 
certainty, with exceptionally Hmall quantities of 
material ” He decided on the second alternative, 
with such succ ess that by the end of 1911 he had 
worked out methods for the combustion of carbon 
and hydrogen, and a Dumas determination of 
nitiogen on a rmeto scale Since then he improved 
his methods and extended them to include all 
the commoner elements which may be present in 
organic compounds, as well as the determination 
of many organic groups The amount of material 
used in each determination is only a few milligrams, 
or about a hundred times less than oil the ordinary 
or macio scale, but the same degree of occuiacy is 
attained 

As well as great skill in glass blowing—for Prof 
Pregl designed and made his own glass apparatus— 
the woik necessitated exticme care and attention 
to detail, and it is interesting that in investigating 
the possible sources of error be was able to throw 
light on many hitherto unexplained errors obtain 
able on the macro Hcalo In recognition of lus 
services to science, Prof Pregl was awarded the 
Nobel prize for chemistry for 1923 The methods 
are described in his book, “ Quantitative Organic 
Micro Analysis \ first published in 1917 , the third 
edition, completely revised, was published in the 
yeai of his death The book is written in a style 
as careful and accomplished as is Ins laboiatory 
technique Prof Pregl, howe\ei, believed rather 
in the old tradition of learning by personal tuition 
than from practical manuals, and the hospitality of 
his laboratories hftH always been given to scientific 
workers from all over the world who wished to ioarn 
his methods In this way no less than three hun¬ 
dred chemists and biologists have learned his tech 
nique, and on returmng to their own laboratories 
have developed and applied his methods to all 
branches of chemistr> where economy of time or 
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material is of importance All who had the prm 
lege of knowing him personally will remember him 
not onl^ as a great scientific worker, but also as a 
charming man and a gifted talker, with an en 
thusiasm for his work that was contagious 

The great importance of Prof PregPs influence 
is that he stressed the fact that careful, accurate 
technique is the basis of all good scientific work, 
while his methods have made accuracy possible in 
realms where previously there were only rough 
approximations 

Dr Hknry M Ami 

Dr Hknry Mark Ami, who died at Menton, 
southern France, on Jan 4, aged seventy two 
years, was a well known geologist who had made 
valuable contributions to our knowledge of the 
Palaeozoic rocks and fossils of Canada He was 
born in Geneva, the son of a Swiss Protestant 
clergyman who emigrated to Canada when he was 
a child He was at school in Ottawa, and thence 
proceeded to McGill University, where he had a 
distinguished t alter and came under the influence 
of the eminent Canadian geologist, Sir J William 
Dawson, who was at that time Principal of the 
University He graduated as M A and D Sc in 
1882, and in the same year he joined the staff of 
the Geological Survey of Canada, from which ho 
retired in 1912 

During his official life, Dr Ami devoted special 
attention to the Palaeozoic fossils of eastern 
Canada in the Survey Museum in Ottawa, and 
added greatly to the value of Ins researches by 
studying all the localities whence the fossils were 
obtained He also made frequent visits to Europe, 
especially to England and France, to compare the 
corresponding geological formations on the two 
margins of the Atlantic Ocean Ho was thus able 
to throw much new light on disputed questions as 
to the precise age and succession of the various 
rocks His researches on the Devonian and 
Carboniferous formations of Nova Scotia wore 
particularly noteworthy 

Whilo occupied with las tech meal work, Dr 
Ami travelled extensively and took a deep interest 
m everything Canadian He was thus well 
equipped on his retirement from official duties to 
undertake the revision and partial rewriting of 
the volume on Canada and Newfoundland in 
Stanford’s ‘Compendium of Geography’ 1 , which 
was published in 1915 During the War he did 
good service to the Government in advising on the 
source of metallic minerals, and was for some time 
connected with the Trade Department of the 
British Embassy at Washington During more 
recent ^ears he was much handicapped by failing 
health, but from 1922 onwards he paid an annual 
visit to the Dordogne, France, where he directed 
the Canadian School of Prehistory, which he 
Founded He took part personally in the diggings, 
which furnished fine collections of Palceolitluc 
fhnt implements to many of the chief museums in 
Uanada 

Dr Ami was a familiar figure at scientific con- 
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greases, and his genial good nature won him a host 
of devoted fnends on both sides of the Atlantic 
He was a fellow of the Royal Society of Canada and 
of the Geological and Royal Geographical Societies 
of London, and was awarded the Bigsby Medal 
of the Geological Society m 1903 A S W 

Mr W D Christmas 

William Durant Christmas died at Peppard, 
Oxon, on Jan 3, at the age of sixty years Edu¬ 
cated at Ellesmere College, Shropshire, he was at 
first a teacher, holding appointments at Haverford 
west and Rugeley His natural bent for figures 
found an outlet later when he joined a Stock Ex¬ 
change firm During the War he joined the staff of 
the Rothamsted Experimental Station m a volun 
tary capacity, at a time when difficulties were being 
experienced in getting the work done owing to the 
absence of members of the staff on War service 
He assisted m keeping the records, and was |>artiou- 
larly attracted to meteorology 

After the War considerable expansion took place 
in the Rothamsted Experimental Station, and a 
Statistical Department was set up, Mr Christmas 
continued until his death as an honorary worker 
on the staff of this Department Aided by W 0 
Game and A D Dunkley, of the regular staff, he 
undertook the compilation of the monthly weather 
records with great enthusiasm and abundant 
energy In letters to Nature of Nov 3, 1921, and* 
Jan 20, 1922, he directed attention to the abnormal 
conditions of the >ear through which we had been 
passing, a year which will be remembered for its 
record low rainfall He followed this up by con¬ 
tributing to the Times of Jan 26, 1923, a summary 
of the rainfall m 1922 This was the beginning of 
a regular senes of letters which appeared in the 
columns of the Times at frequent intervals until 
the issue of Nov 3, 1930, when his last letter was 
published Besides rainfall, he dealt with percola¬ 
tion, sunshine, temperature, and related meteoro¬ 
logical phenomena, such as fogs and storms 

Mr Christmas hod been in failing health for some 
ears, and never recovered from the blow occasioned 
y his wife’s death in 1929 But he kept up his 
Rothamsted work until his last illness, and it was a 
matter of deep regret to him that he was unable to 
contnbute his customary summary of the year’s 
weather to the Times on Jan 2, but had to entrust 
the task to another 

We regret to announce the following deaths 
Prof S Honschen, professor of internal medioine at 
the Carolme Medical Ohirurgical Institute, Stockholm, 
who carried out much research in anatomy and the 
pathology of the nervous system, aged eighty three 
years 

Prof C von Monakow, of Zurich, one of the 
founders of modefn neurology and author of “ Die 
Localisation lm Gross him ”, aged seventy-seven years 
Prof J Rioard (S J ), who was professor of mathe¬ 
matics and later director of the observatory of the 
University of Santa Clara, aped eighty y ears 

Dr I Urban, assistant director of the Botanical 
Museum, Berlin, on Jan 7, aged eighty two years 
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Prof John Maclean, of Wilson College, Bombay, 
-writes in dissent from our article, “Administration and 
Research in India ” (Nature, Nov 22, 1930 p 797), 
to point out the danger of certain views on the Indian 
question current in England, among which he in 
dudes those we have expressed He maintains that 
Western education in India should not be criticised 
without allowance for misdirected effort, poverty of 
resources, and subservience to tradition Further, 
that no one thinks that self government will lead to 
peace and absence of friction nine months ago a 
fundamental change took place in India which has 
astonished the Indians themselves The Indian now 
claims to be regarded as a self respecting fellow man 
This has aroused the Indian woman Any assump 
tion of superiority on the part of the Englishman, 
such as is now to be observed in London, will lead 
to ineradicable bitterness He asserts that gradual 
progress is not enough and that there is sufficient good 
will in India to warrant a leap in the dark Ho adds 
that the poll of the Times of India has shown that 
four out of five of the non official Europeans in 
Bombay are in favour of Dominion status Prof 
Maclean’s criticism of oui views tronches upon political 
arguments with which it would bo out of place to doal 
here We may, however, point out in passing that 
the giant of a form of self government which ad 
mittedlv will not lead to peaco is perhaps a question 
&hle nnprov ement upon the status quo , but the funtla 
m< ntal change in fndia to which ho alludes has not 
cscajJed attention in England Ho confirms tho view 
that the situation is far more critical than is gcneiallv 
realised Bo that as it may, these arguments do not 
affect our main contention The question of supori 
onty does not arise it is diffeienco of culture that 
counts In the future, even more than in the past, a 
satisfactory solution of Indian problems of govern 
ment must be sought through the application of the 
iesults of scientific study of raco and eultuie 

The truth of the mattei is that the divergence of 
opposing views on the Indian question is ho great as 
to make it difficult to find a common denominator 
whu h w ill afford a basis of discussion Prof Maclean 
sends us a report of an address on “Gandhi Poll 
tician and World Teacher”, by Prof A Wndhia, as 
president of the Indian Philosophical Congress, in 
which he extols Gandhi as one of the world's great 
philosophers, a thinker who has transcended, or tians 
formed, Hinduism and attained universality When 
Prof Wadhia turns to Gandhi’s work as a political 
thinker and practical politician, the only concrete 
proposal is “Hind Swaraj” For Gandhi, Indian 
Home Rule is ‘ the ideal state * It must be remem 
bered that Gandhi’s philosophy is no more intellect ual 
system, but a ‘ way of life ’ It is the practical means 
of attainment, which, barely and baldly stated, have 
an element of bathos, that have laid him open to the 
charge of narrowness, casuistry, insincerity, and 
worse Even admitting tho universality of Gandhi’s 
philosophy—assuredly no product of intellectual or 
cultural inferiority—this is no warrant for allowing 
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claims that would hand over control of the destinies 
of many millions to a comparatively small section, 
however much these claims may receive the doubtful 
support of pseudo scientific theory which seeks to 
show that India is virtually one in culture and race 
It may be that the trend of development in India is 
along the lines of Hinduism , but there are many who 
are and always will be outside those lines As we 
have aii eady j>ointed out m these columns, an accurate 
knowledge and exhaustive study of the facts is re 
quired Only then can tho claims of caste, outcast©, 
and depressed receive fair and equal treatment 

On Jun 14 the freedom of the Borough of Bangor 
was conferred on Dr Griffith Evans, who, fifty years 
ago, was inspecting veterinary surgoon to the Govern 
ment of Madras In then discovering the first patho¬ 
genic trypanosome ho laid bare the cause of a disease 
which was causing havoc amongst the camels and 
horses of the Punjab Frontier force Although the 
senior medical officers in India wore definitely op 
posed to tho theory of pathogenesis advocated by 
Dr Evans, the younger men have followed with 
success the lines of investigation ho mdi< ated He 
thus opened a campaign, which still continues, against 
what is now recognised os ono of the most destiactive 
groups of disease producing organisms with which 
science has to contend Tetanus was another field 
m wim h Dr Evans showed his power of original 
thought At Ipswich in lt>70 there was a bod out 
bieak of the disease, in which cvmy cose had proved 
fatal Being invited to a consultation, he gave his 
view that tho disesse was a specific fever for which 
there was no known specific remedy Arguing from 
Ins expenenco of the disease in horses, lie urged that 
tiie treatment should be rest in a dark, silent room, 
no noise from without or within, no food of any kind 
nor any medicine, but let tho putiant drink water 
ad Ub , and leave the rest to Nature Accepting 
responsibility for tho treutrnent of tho cuse of ft child, 
he had tho full courage of his convictions, and the case 
recoveiod At the age of ninoty six years. Dr Evans 
still returns his mental activity 

Littie dnoct nows has come thiough of tho earth 
quake that was so destructive in tho south of Mexico 
on Jan 14 That it was a gieat oarthquake is shown 
by the record at Kow The first movements reached 
that observatory at 2 h 2 m 59s a m on Jan 15, and 
tho earthquake that gave rise to them must have 
occurred in Mexico at about 9 pm local time on the 
pievious evening Tho earthquake is said to have 
been the most violent experienced in tho < ountry 
since 1911 The epicentre was probably close to the 
City of Oaxaca, which has been almost completely 
destroyed, with the loss of at least 40 lives The 
extent of the disaster may, however, remain for some 
time unknown, owing to tho wide interruption of 
communications How groat it was is clear from the 
fact that there was also considerable damage in the 
City of Mexico, 230 miles from Oaxaca In the south 
of the country, there are numerous well defined earth- 
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quake centres, one of the most important of which 
lies in the district round Oaxaca That city suffered 
twice from earthquakes in 1928, on June 16 and Oct 
9 (Nature, vol 121, p 994, and vol 122, pp 68, 620), 
but the epicentres then were both submarine, at some 
distance from land On Jan 2 (Daily Science News 
Bulletin), a strong submarine earthquake occurrod 
with its contro m lat 17 8° N , long 108° W , several 
hunched miles to the west of those in 1928 

Another step forward lias boon taken in making 
navigation safoi duung a thick fog We learn from 
the Times of Jan 13 that the Clyde lighthouse trustees 
have put a talking beacon in the Cuinbrae lighthouse, 
and that instructions have been given to manners 
regarding its use It is the first device of the kind in 
the world It consists merely of a radio gramophone 
used in conjunction with the lighthouse foghorn By 
this moans the iadio operator on the ship is told 
exactly how far his ship is from the lighthouse The 
record played on the lighthouse gramophone is simply 
the name of the beacon m speech (Cuinbrae) repeated 
eveiy 70 seconds, and numbers counted in miles and 
cables up to five miles Those signals aie tians 
mitted by radio There is then an interval of silence 
of 27 seconds until the name Cumbiae is hoaid again 
anti the counting recommences The signals of tho 
foghorn aie heaid directly The dirfetcnce in the 
times of heai ing t he word Cumbrae ami the foghorn is 
practically equal to the time taken by sound to travel 
this distance, ami ho the gramophone numbers give 
the distance Actual tests have been earned out on 
this de\ ice by ships of the Anchor line and wore found 
quite satisfactory The ‘talking bea<on’ was m 
vented by C A and D A Stevenson, of Edinburgh, 
the connexion of whose family with lighthouses is 
well known to evei y readoi of R L Stevenson When 
vessels are equippod with this device, which is quite 
cheap to install, they will have a good idea of their 
distance from othor ships, thus avoiding one of the 
causes of collision at sea While the appaiatus is 
still in its infancy, tin trustees have warned mariners 
to take, m addition, the usual pre< autions during fog 

NearL\ all the pet uhar phenomena which are 
experienced in radio transmission can be explained 
bv supposing that tho radio signals travel from one 
station to another by moie than one route The 
duect line of transmission is usually one of these 
paths Vorv often the greater pait of the signal 
which wo hear has trav elled to the upper regions and 
bat k, and constitutes what is called a wireless echo 
In the Wireless World for Jan 7 and 14 Prof E V 
Appleton gives an interesting papei on the timing of 
wireless echoes, and suggests alternative theories of 
tho Kennedy Heaviside layer Tho time taken to 
traverse tho different paths is known definitely, and 
guesses are made as to what these paths aie The 
first experiments on the tuning of the journeys of 
radio waves were carried out almost simultaneously 
in Great Britain and the United States It was 
assumed that there was a (onducting layer, and the 
English experiments placed its height as about 100 
km On tho other hand, the American oxjionments 
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indicated a height of about 220 km Whilst the 
wave length used by the English physicists was 400 
metres, that used by the Americans was 75 metres 
On repeating the English experiments with wave¬ 
lengths of 75 metres, it was found that the height 
deduced foj the conducting layer was the same as 
that found bv the Americans There was a certain 
critical wave length at which the echo time suddenly 
doubled There is therefore definite evidence that 
there are two reflecting layers at different heights, the 
lower sending back the long waves and the upper 
sending back the short waves In the second part 
of his paper Prof Appleton discusses the effects that 
these short |>enod echoes Will have in iadio pictura- 
tclcgiaph\ and in radio television 

In a paper on “ Recent Developments in Tele¬ 
phony ”, road by Dr E H Colpitts at the Cleveland 
meeting of the American Association for the Ad 
vancomont of Science, a summary of which appeared 
m tho Daily Science News Bulletin for Dec 30, it 
was stated that the plans for a Hawaii California 
telephone (ircmt are now well under way Hawaii 
is very centrally situated, as it is roughly equi¬ 
distant from North and South America, Asia, and 
Australia A short wave station will bo established to 
communicate with Honolulu, and another radio link 
from a point on the Atlantic coast to Bermuda is also 
planned Radio stations of limited range are being 
established at sevoral of the principal ports They are 
equipped so that c ornm uni cation with ships at sea cap 
easily be made This extends tho service given by 
liners like the Leviathan, which, at present, is m tele 
phone communication with the shore all the wav across 
the Atlantic Although radio has mado huge advances 
of recent years, it is still not so trustworthy as a 
submarine cable A trails Atlantic telephone cable is 
now being preparod When completed it will be con 
neeted with about 2000 miles of land cable in Europe 
It will thus be possible from Hawau to talk over about 
7000 miles of wne Surprise was expressed that no 
mention \v as mode of the work done by the Bell Tele¬ 
phono laboratories on television, as recent!v two way 
television was shown to bo possible in New York 
This is mteipreted as moaning that the commercial 
applu ation of television is still in the distant future 

One of the earliest writers on marine engineering 
spoke ot the boiler as “ the source and magazine of 
all our power ”, while another referred to it as “ the 
fountain head from which all benefit ih derived ” 
These remarks were made when tho orduiary steam 
pressure at sea was but 5 lb per sq in , but they apply 
equally well to day when pressures have risen to 400 
lb and 500 lb Recent progress in marine boilers is 
among the subjects dealt with m the Engineer for 
Jan 9, m which are given illustrations of the latest 
designs of the well known Yarrow and Babcock and 
Wilcov boilers for high pressures and temperatures 
Another boiler is that recently designed by J John¬ 
son, the superintendent engineer of the Canadian 
Pacific Steamships, Ltd In some ways tho Johnson 
boiler is a new departure, there being only two drums, 
an upper and a lower one, and these are joined by 
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tub©8 bent to orescent form bulging out either side 
of the oentre line of the boiler Other tubes run 
vertically between the drums, and still more tubes 
form water walls at the end of the boiler The fur¬ 
nace spaces are thus practically enclosed by walls 
of water tubes Tried first in the Princess Hdtnt s 
another boiler has been built for the Empress of 
Brttatn , and a test of this 10,000 h p boiler showed 
that at mercantile ratings and for the same efficiency 
it will yield, for the same weight of boiler and air 
heater, double the output of the three drum water 
tube boiler One feature of the boiler is the use of 
air for combustion preheated to 500° F 

Important statistics regarding the production of 
rubber were given in a paper read on Jan 13 by 
Dr G Rae, at Birmingham, to the Midland Section of 
the Institution of the Rubber Industry The total area 
under plantation rubber at the end of 1929, he said, 
was between 6,600,000 acres and 7,200,000 acies, of 
which the area undor native rubber in the Dutch East 
Indies was variously estimated at between 1,100,000 
acres and 1,700,000 About 3,360 000 acres vvoio in 
estates owned by Euio|>eftns and Americans , 5 10,000 
acres in Asiatic owned estates of more than 100 acres, 
and 1,630,000 acres in natnc holdings of less than 100 
acies The total exports of mbbei from producing 
countries wore 94,000 tons in 1910 , 354 000 tons m 
1920 , 518,000 tonH m 1925, and 861,000 tons m 1929 
The output for 1930 was 820,000 tons Of the output 
in 1929, British producers were responsible for 36 per 
cent, Dutch and othei Euroi>oun producers 10 2 per 
cent, and American producers 2 6 per cent The 
absorption of rubber by manufac tuiers (that is, the 
quantities of rubber they turned into rubber goods) 
was 85,000 tons in 1910 310,000 tons in 1920, 

560,000 tuns m 1925 , 790,000 tons m 1929, but would 
be approximately only 705,000 tons in 1930 

Thf United States Department of Agriculture lias 
published a booklet, written by Fi of A J Henry, 
Principal Meteorologist, Weather Bureau, entitled 
' Weather Forecasting from Synoptic Charts”, which 
deals primarily with American methods of weather pre 
diction These are described m considerable detail 
They arc of interest m showing, among othei points, 
the specialised methods that have been developed for 
dealing with the requirements of paiticular sections of 
the agri< ultural community, and the arrangements for 
issuing storm warnings There is no other country 
that has to deal with such violent fluctuations of 
temperature m a Hhort time and with Huch possibilities 
of financial loss involved in consequence of thorn, 
and that has also to take into account possibilities of 
locally destructive tornadoes and of tropical revolving 
storms that may cause the loss of thousands of lives, 
in addition to gales arising as a result of the oc c on 
tricities of on exceptionally lively portion of the Htorm 
belt of middle to high latitudes, wheie anticyclones 
have the peculiar characteristic of a mean rate of travel 
approximately equal to that of depressions It is not 
surprising to find that an uitusually extensive develop 
ment of the system of local forecasting has taken 
place, and that it has apparently met with great sue 
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cesa This system involves the delegation of fore¬ 
casting for single btates, and even m some instances 
for parts of one State, to forecasters resident within 
the area allot toil to them having authority to amplify 
or modify the deductions about future weather made 
at the central bureau in Washington Such fore 
ousters construct then own synoptic weather maps, 
and doubtless employ a closer network of stations than 
can be dealt with at the central bureau, gaining 
thereby a special knowledge of local conditions The 
booklet is intended primarily for home use It is, 
liowcvei, an important addition to European meteoro 
logical libraries and deserves careful study on thn 
sale of the Atlanta when the creation of new meteoro 
logical ser\ ices oi the enlargement of oxistmg ones is 
under consideration 

In the (Utsoptx hpolelnosti Pfatvl Starozitnosti 
Ceskoalot'cnskych Di O Odloiihk has trac od a lettei 
wnfcten by the medieval piviagogue, Jan Amos 
Komensky ((Ytmcmus), dated Mar 4/14 1647, 

relating to the c xile of himself and the engraver, 
Vaclav Hollar Komensk^ expiesses his regret that 
circumstatu es foitod them to leave homo through the 
lehgious peisecution ot the cuuntei information Dr 
OdloAihk comments upon the work and influence 
of these (Vecli mholais on contemporary thought 
Komensktf conceived the idea of making a Hurvoy of 
all human knowledge, which was even then becoming 
more and more extensive owing to the development 
of the natuial sc it net s Ho began the compilation 
of a kind of < ncyclopirdia where knowledgo was to be 
ananged under twenty eight sections Only a frag 
ment of this w oik lemams He attempted a definition 
of the most intiinsif and general features common to 
all cioated things thinking that if this < ould once be 
achieved it would be easy for him to indicate the 
wa\ to a knowledge of details Knowledge might be 
infinitely diffeientmted and divergent so long as a 
common foundation could be established, such as 
would assure a Htcady piogicss in science These 
ideas of Komcnsky^ were first outlined in a work which 
appeau d in Oxford in 1637 under the title 1 ( onatuum 
romcnianorum Pncludm ” Although his views lm 
pressed and influenced those English men of sen nee 
who latei wire mstimnental in founding the Royal 
Society, Komensky s pan sophic schemes and educa 
tional progiaminos could scarcely succeed during hie 
lifetime There was civil war in England and the 
Thirty Years’ War was devastating Europe Nevei 
theless much of his teaching has since borne fruit 

In f fifth v olume of the annual summary of scientific 
and economic leseauh work in agriculture, entitled 
“AgiKultmal Research in 1920”, has been published 
by tho Royal Agncultuial bocioty of England (price 
1* 3d post free) This publication has now oatab 
hshed fot itsc If a dt finite place in tho penodical liters 
turn of the fanning industry, and should be studied by 
all those w ishmg to keep themselves abreast of moderr 
agncultuial piactice The various branches of agn 
culture aie considered under seven main headings at 
in prev ions y< ars The information covers such a wid< 
field that it is impossible to do more than indicate some 



140 


NATURE 


[January 24,1931 


of the many interesting and important subjects con 
sidered Tho recently developed tar distillate spraya 
for fruit trees are discussed in some detail, and it is 
evident that as winter washes they are extremely 
effective against many insect pests For the arable 
farmer, tho articles on varieties of sugar beet, and the 
control of rust and smut diseases of cereals, in which 
practical methods with relative costs are included, will 
lie of particular value As regards dairy husbandry, 
fundamental problems Huch as breeding and manage 
ment of cattle, milking methods, and the interpretation 
and use of milk records are considered For those 
interested in engineering questions, articles on the use 
of electricity, traction, and tho development of some 
of the newer farm implements are included Feeding 
values for dairy cows and pigs are the chief subjects 
On animal nutrition discussed, the importance of 
minerals m stock feeding being emphasised, and it is 
evident from the section on veterinary science that 
considerable advances have been made in the contiol 
of contagious abortion and tuberculosis Under the 
heading of Boils and fertilisers, soil classification and 
methods of land reclamation are discussed, and data 
as to the world production and consumption of the 
chief fertiliser are given, tho use of nitrogen and 
potash in particular showing a largo mciease Each 
section concludes with a list of papers quoted 

“The Mechanism of Organic Evolution” was the 
subject of an address by Charles B Davenport, to 
the Washington Academy of Sciences, which appears 
in the Journal of the Academy (vol 20, p 317, 1930) 
After revising some of the recent obsei vations on the 
octurrerue of mutations, their direction, and their 
natmal selection, he summarises the mechanism of 
organic evolution as consisting of a senes of processes 
infinite capacity of the germinal material for repro 
duction , infinite capacity for mutation , an infini¬ 
tude of different kinds of environments , extensive 
oppoitunities for dissemination of the mutant iridi 
viduals over the earth, permitting some of them to 
find an environment for which they are specially 
fitted , as for the rest of the infinitude of individuals, 
non mutant and mutant (beyond the number re 
quired for replacement), elimination The organic 
world is fai fiom being tho infinitely diverse coltec 
tion of haphazaid and moanmgless variants to bo 
expected if mutations were uncontrolled The 
directive influence, according to the author, appears 
to work through the repeated losses of something 
from tlie parental gone This may be true of the cases 
Davenport selects, albinism, hairlessness, and the like, 
but our difficulty is to hoc how, looking broadly 
at the products of evolution, loss m the gene can 
mean greater complexity in the final product—in 
abort, huW the organic progress from amoeba to man 
can be due to sui cessive losses m the germinal content 

One of the most significant of the articles in the 
September October number of Natural History, the 
journal of the American Museum of Natural History, 
discusses “The Museum m Education” The sub-title 
contains the challenge and gist of tho argument 11 the 
unparalleled present day opportunity [of museums] 
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to serve the community and to participate in the 
rapidly advancing movement for visual instruction ”, 
The way in which the American Museum of Natural 
History takes its shore in this movement sets €uv 
example to be emulated We need simply enumerate 
the museum educational activities to show their 
thoroughness and diversity The extra mural ac 
tivities of museum service m the schools and colleges 
include circulation of nature study collections, lend¬ 
ing of lantern slides, distribution of motion picture 
films, lectures in schools, lending of circulating 
collections to branch libraries, oo-operation with 
nature rooms m schools, and the Tratlside Museum 
and Nature Trails at Bear Mountain The intra¬ 
mural activities of school service at the museum* 
comprise lecture courses in the museum, instruction 
for the blind, exhibition hall instruction and guidance 
for visiting groups, the Junior Astronomy Club, 
special courses for teachers, adult education, and 
co operation with the training schools for teachers, 
high schools, and colleges 

A iifcent issue of the scientific journal Physxs 
(vol 10, No 35), the publication of the Natural History 
Society of Argentina, contains a series of valuable 
papers on the structures of mammalia Two papers 
discuss the fossil mammals of various parts of South 
America From the pampean fauna of Patagonia, 
Lorenzo J Parodi describes several interesting relics, 
including a new species of Megatherium of which a fine 
skull has been discovered, a portion of a carapace 
of Glyptodon, and phalanges of Mylodon From the 
Friaseana beds of mid and lower Miocene, Lucas 
Kraghevieh describes an extensive fauna, containing 
many new spool ob of mammals, which he regards as a 
transitional association connecting the definite faunas 
of Santa Cruz on one hand and of Entro Rios, Cata- 
marea, and Monte Hermoso on the other An aspect 
of the evolution of the present day mammalian fauna 
is dealt with by the same author in a useful paper on 
the craniometry and classification of South American 
wild dogs, in which he refers specially to the recent and 
fossil forms found in the Argon tine Finally, Rodolfo 
Parodi makes a contribution to the osteology of the 
larger living felines of the Argentine, tho puma, the 
jaguar, and the ocelot 

We have roferred previously to Research Narratives 
published by Enguieenng ioundation, Inc , 29 West 
39th Street, Now York, which have been published in 
book form By tho courtesy of the Director, Mr A D 
FI inn, we have now received copies of some further 
Narratives as they are first published, month by 
month, in leaflet form Many leaders in finance, in¬ 
dustry, engineering, and education, we are told, have 
these sent to them regularly in this convenient form, 
the leaflets being of suoli a size as can be slipped into 
a pocket book or wallet so that they can be read at a 
convenient moment Of those issued last year, that 
for April was on isotopee, that for June, on pressure 
and matter, that for August, on short-wave high power 
radio tubes, while that for September con tamed an 
interesting account of the ingenious method adopted 
for damming tho Saguenay River about 140 miles 
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north of the city of Quebec, where a mass of concrete, 
92 ft high and about 45 ft square in section, was built 
upright on the bank of the nver and then allowed to 
fall across the stream 

The centenary of the birth of James Clerk Maxwell 
is to be celebrated in the University of Cambridge on 
Oct 1 and 2 f following on the Faraday celebration 
and the centenary meeting of the British Association in 
London Addressee are to be given at Cambridge by 
Profs Einstein, Langevin, Larmor, Planck, Sir James 
Jeans, and Sir J J Thomson 

Mb W A Maojadydn, Longships, Capel le Feme, 
Folkestone, has written objecting to the spelling m 
the letter by Dr C Crossland in Nattjbe of Dec 27, 
p 991, of the place Gharddqa He urges that since 
the Anglo Egyptian Oilfields, Ltd , drilled the first oil 
well there m 1914, the spelling Hurghada has been 
used, and this form is also used officially by the 
Egyptian Government for the post and telegraph 
services It would appear, however, that the name 
is correctly Ghardaqa, pronounced locally with the 
regular accentuation on the first syllable , writing 
from Cairo, Dr Crossland would put the accent on tho 
second syllable The form Hurghada is supposed to 
be easier for Europeans to pronounce, but it is in 
correct and phonetically distasteful to Arabic scholars 

Mb James Dbummond, of Christchurch, New Zea 
land, who, at tho age of sixty-ono years, has retired 
from ordinary practical journalism, for a long tune 
has successfully combined work on a daily newspaper 
with natural history Interested in the botany, 
zoology, and geology of his own country, and realising 
that m the newspaper Press he had a unique means 
of passing knowledge on to the public, he seriously 
and earnestly took in hand an educational work m 
this direction Every week for twenty five years he 
has published a popular natural history article m a 
syndicate of leading New Zealand journals, with very 
gratifying results, evidenced by many expressions of 
appreciation He has also published a number of 
books on New Zealand natural history, of which the 
most important, “ The Animals of New Zealand ”, 
was written in collaboration with the late Capt F W 
Hutton and is in its fourth edition Mr Drummond 
has published books on other subjects, but now intends 
to devote his literary activities to the natural history 
of New Zealand 

The annual general meeting of the Institute of Metals 
will be held at the Institution of Mechanical Engineers 
on Mar 11 and 12 under the presidency of Dr R 
Seligman, the programme mcludes fourteen papers 
on various aspects of non ferrous metallurgy It is 
also announced that the May lecture of the Institute 
will be delivered on May 6 by Mr W B Woodhouse, 
of the Yorkshire Electric Power Company, who will 
deal with the technical and economic progress m large 
scale electric power generation The annual autumn 
meeting of the Institute will be held in Zurich on 
Sept 13 16, immediately following the meeting of the 
International Association for Testing Materials 

The Council of the Geological Society has this year 
made the following awards Wollaston Medal to Dr 
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A W Rogers, of the Geological Survey of the Union 
of South Africa, m recognition of the value of his work 
on tho geology of South Africa Murchison Medal to 
Dr G W Tyrell, of the University of Glasgow, for 
his work on the igneous rocks of the west of Sootlond 
Lyell Medal to Mr E C Andrews, of the Geological 
Survey of New South Wales, for his researches on tho 
economic geology of New South Wales and on physical 
geology Bigsby Medal to Dr Norman L Bowen, 
of the Geological Laboratory, Carnegie Institution, 
Washington, D C , in recognition of the value of his 
researches on tho physical chemistry of igneous rooks 
Wollaston Fund to Dr R G S Hudson, for his work 
on tho stratigraphy and paleontology of the Carboni¬ 
ferous rocks of Yorkshire Murchison Fund to Dr 
C J Stubblefield, for his researches on the Cambrian 
rocks of Shropshire and on invertebrate palaiontology 
A moiety of the Lvell Fund to Dr OMB Bulman, 
m recognition of his work on the Cambrian rocks of 
Shropshire and of his palaeontological researches, and 
a second moiety of tho Lyell Fund to Mr W H 
Wdcockson, for his work on petrology and economic 
geology 

We have leceived from Science Service, Washing¬ 
ton, a brief account of the demonstration by Dr 
George W Cnlo, at the recent meeting of tho American 
Association for the Advancement of Science in Cleve¬ 
land, of what he calls “ autosvnthetic cells ” Dr 
Cnlo brought together certain proteins, hpoulal brain 
extracts, and mineral salts in small cavities on gloss 
slides, and m a few seconds the matenala arrange 
themselves into masses showing certain resemblances 
to various types of unicellular organism Among 
these resemblances are cited nucleation, giowth and 
division by fission and budding, respiration, stain- 
ability, motility, and electric charge, they disin¬ 
tegrate when the difference of potential between 
* cytoplasm * and * nucleus * reaches zero The addi¬ 
tion of narcotics and anaesthetics causes a decrease in 
potential and in rcspixation, which arc leducod to 
zero under tho influence of cyanides and toxins 
These structures have been kept in ‘life* for ten 
weeks by the repeated addition of protein to the 
‘culture* Tho expemnonts, so far as reported, 
suggest that certain mixtures of colloidal and other 
substances may be induced to arrange themselves 
into structures exhibiting Home of the properties, both 
morphological and physiological, of living cells 
Various exfwnmonts with irradiated proteins and 
lipoids, and with these substances derived from cancer 
cells, are also mentioned 

That chlorophyll and haemoglobin are analogous 
organic compounds, which can be reduced to tho same 
type of pyrrole derivative by removal of the metal— 
magnesium in the case of chlorophyll, iron in the case 
of hromaglobm—and further treatment, has been 
well known since the classic researches of Willst&tter 
upon chlorophyll It is very interesting to learn, 
therefore, that liver extract, successfully UBed to oheok 
the course of pernicious ansemta in human beings, has 
now been used by Prof O Raber to check the yellow 
mg of given plants grown under etiolation conditions 
Prof Raber's experiments were reported to the 
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American Society of Plant Physiologists meeting in 
Cleveland, USA, according to a report received 
through Science Service, of Washington, D C 

Year Book No 28 of the Carnegie Institution of 
Washington contains a senes of bnof but interesting 
'* Reports on Investigations ” from the Department 
of Dm bryology under the directorship of Dr Streeter 
It is not possible to mention all the reports, covering 
as they do such a wide field, from more or less straight 
forward embryology to experimental work, pathology, 
and tissue culture Certain reports, ho wove r, soem 
of wide interest Drs (Gregory and Lewie have suc¬ 
ceeded in making a kinematograph record of the 
developing rabbit’s ovum from the first cleavage up 
to the formation of the cleavage cavity Dr Hartman 
has worked out the rate of mtra uterme and post¬ 
natal development of the opossum m considerable 
detail, and alone and in co operation with colleagues 
added much to our knowledge of the phenomena 
associated with reproduction m Mameus rhesus Dr 
Hines has produced a monographic study of the bram 
of Omithorhynchus 

Applications are invited for the following ap 
pomtments, on or before the dates montioned — 


A science master and a master for engineering 
subjects (mechanics, machine drawing, and engineer¬ 
ing science) in the Junior Technical School for Boys 
of the North Western Polytechnic—The Secretary, 
North Western Polytechnic, Pnnce of Wales Road, 
N W 5 (Jan 30) A laboratory assistant at the 
LCC Shoreditch Technical Institution—The Educa¬ 
tion Officer (T 1), The County Hall, S E 1 (Jan 31) 
An assistant radiologist at the Hospital for Tropical 
Diseases, Endsleigh Gardens — The Secretary, Sea 
men’s Hospital Society, Greenwich (Feb 4) A pro¬ 
fessor of educational psychology in the Egyptian 
Institute of Education — The Director, Egyptian 
Education Office, 30 Victoria Street, S W 1 (Feb 0) 
A director of the Gardens of the Royal Horticultural 
Society, Wisley—The President, Royal Horticultural 
Society, Vincent Square, S W 1 (Mar 2) A pro 
fessor of zoology m the Queen’s University of Belfast^— 
The Secretary, Queen’s University, Belfast (April 30) 
A lecturer in agriculture in the University of Reading 
—The Registrar, The University, Reading An 
assistant lecturer m mathematics and demonstrator 
m physics or chemistry at Faraday House Electrical 
Engineering College—Dr A Russell, Faraday House, 
Southampton Row, W C 1 


Our Astronomical Column. 


Eros —Prof Hartmann makes a bold suggestion 
in Astr Nach , 6762, to explain the twofold fact that 
Eros doviatos considerably from the predicted 
ephemens, and that it is about a magnitude fainter 
than was expected Ho notes that even before the 
present apparition the peculiar curve of light varia¬ 
tion had caused the suggestion to be made that the 
planet was shaped like a dumb bell He now sug 
gests that Eios has broken into two poitions, of 
which the one now under observation is the fainter 
If anything of the nature of an explosion accompanied 
the separation, the two portions would dnft apart, 
thus explaining the error of the ephemens The 
suggestion is ingenious, but there are two grave ob 
jections 

(1) If the fragment under observation is the 
smaller one, the other would be closer to the pre 
dieted plate, and could not well have escaped de¬ 
tection on the mtmei ous plates that have boon taken 

(2) The splitting in two could scarcely leave the 
rotation period unaffected The light curve now ob¬ 
tained agrees, both in period and type, with the ob 
servations made m 1901, which is against any notable 
change having taken place since then 

Planetary Nebula and O type Stars —A note in the 
Astronomical Column of Natttbk of Feb 1, 1930, p 
180, referred to an article by Prof C D Pernne in Astr 
Nach , 6672, on the radial motions of the O type stars 
The note suggested that there was some difficulty in 
reconciling the two suggestions of Prof Pernne (1) 
that planetary nebulae are the relics of former noveo , 
(2) that planetary nebula and the 0 and B typo stars 
form a progressive senes of objects The idea in the 
reviewer’s mind was the distinction between the 
catastrophic development of novaa and the apparently 
steady condition of the 0 and the B stars In a 
letter to the Editor, Prof Pernne now suggests that 
we haVe little guarantee of the permanence of spectral 
types he says, 41 even to day stars other than novre 
are under suspicion of having changed type appreci¬ 
ably ” Further, he notes that the spectra of nov© 
nus u^suooession through various spectral types, and 
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that a nova the development of whioh was unusually 
slow might be classified as a normal B type star while 
it was passing through this stage Prof Pernne 
further notes, m amplification of his former paper,* 1 
that he has now applied the radial motion due to 
galactic rotation, as given by Plaskett’s observations, 
to his results for the O type stars 11 These tire made 
more consistent, strengthening the assumption of a 
systematic difference between the absorption and 
emission stars ” 

Sydney Astrographic Catalogue —The Sydney Ob 
servatory is making great efforts to catch up its 
serious arrears in publishing its section of the astro 
graphic catalogue, which extends from 61° to 65° 8 
Decl It will be published m 62 sections, each cover 
ing 6 hours in R A and 2° in Decl, each region of 
the zone appealing on two plates at least Volumes 
11 and 12 have recently been issued, they include 
the plates the centres of which he m Decl 64° S , and 
R A from 12 h to 18 h , and 18 h to 24 h respectively 
Vol 11 contains 86 pages, and Vol 12 43 pages , a 
full page contains 280 stars, but many of the pages 
have blank spaces The lower galactic latitude in 
the region of Vol 11 explains its greater star density 
The following volumes of the Sydney catalogue have 
now been published 1 to 8, 11 and 12 

The method of denoting magnitude has not been 
uniform in these volumes the earlier ones use a scale 
of letters , the later ones substitute the numbers, 
1 , 2, 3, etc , for the letters a, b, c, etc The magnitude 
column is headed 44 Diameter ”, which is rather mis¬ 
leading, as numeral 1 denotes the brightest stars, of 
magnitude about 8 0, and therefore the largest 
diameters, while 10 denotes those that are just per¬ 
ceptible, magnitude about 12 2 For stars brighter 
than mag 8 the actual diameter, in thousandths of a 
reeeau interval, is given The dates of exposure of the 
plates are mainly between 1892 and 1900, but a few 
are so late as 1926 The X and Y oo ordinates are 
given to the third decimal of a reseau interval It is 
noted that up to the year 1912 the plates were mea¬ 
sured at Melbourne, but since that date, at Sydney. 
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Research Items. 


The Bundle of Life —In Ancient Egypt , 1930, pt 3, 
Mias M A Murray brings forward evidence from 
ancient Egypt in support of Sir James Frazer’s oon 
tention that the expression * bundle of life ’ used by 
Abigail when addressing David is a reference to the 
doctrine of the external soul As the well being of the 
whole country depended upon the life and soul of the 
Pharaoh, every effort was made to protect them from 
accident or illness The royal soul would bo com 
pletely safe if wrapped up and entrusted to the safe 
keeping of a special official whose life terminated with 
the life of the king The object so wrapped up and 
guarded might well be known as the ‘ bundle of life * 
The placenta and umbilical cord are jiecuharly 1 m 
portant to primitive minds, and it seems that among 
certain peoples the placenta or the cord was regarded 
as the seat of the external soul It has been pointed 
out that a certain standard carried before the Pharaoh 
on ceremonial occasions represented the royal placenta 
The beliefs and practices of the Baganda in regard 
to the royal umbilical cord appear to afford close 
parallels to Egyptian ritual of the early historical 
period In the early period of Egypt tho actual object 
was represented , but later it became highly con 
ventionahsed, bocause the artist was accustomed to 
son the object in wrappings only In Uganda the 
object was entrusted to a high official, ranking next to 
the Prime Munster , in Egypt it was entrusted to tho 
Prime Minister himself, who was also tho chief magi 
cian The rare title in Egypt for which the transla 
tion “ the Opener of the Placenta '* is suggested, 
would then refer to the death of the king by the open 
ing of the * bundle of life ’ to release the soul This 
Affioer would then be the executioner of the king when 
his divine powers began to wane Tho custom was still 
remembered in the sixth dynasty, though a victim had 
then been substituted for the royal sacrifice Tho titlo 
became extinct at the end of the Old Kingdom, but 
in the New Kingdom the object reappears in temple 
wall sculptures, plaques, etc 

Chief* and Shamans in California —Mr A II 
Gayton has made a study of the functions of chiefs 
and shamans respectively m the social organisation of 
the Yokut and Western Mono of the San Joaquin 
Valley of southern central California, which is pub 
lished as No 8 of vol 24 of tho University of Cali 
forma Publications in American Archaeology and 
Ethnology The political organisations of Yokut and 
Mono were as simple as any among Californian tribes 
They had no clans, and the moiety regulated marriage 
Suid participation in ceremonial observance Patn 
lineal families dwelt in permanent villages , but they 
ewnod no land other than an ill defined tribal area 
They lived by hunting, fishing, and food gathering 
Truthfulness, industry, and generosity were not so 
much virtues as necessities Legal authority was 
wielded by the chief, with the winatums as executive 
officers and go betwoons from the authority of the 
chief to the people The chief made decisions on tribal 
and inter family affairs, such as fandangoes and mourn 
ing ceremonies, the building of a sweat house and 
bo forth He gave permission for the infliction of the 
death penalty There was a complete absence of 
formulated law , each case was taken on its merits by 
the chief, who gave his decision without reference to 
recedent Peace and public satisfaction were secured 
y a power which had no legal basis—the fear of 
sorcery The peace of the community depended upon 
the character of each individual, and this was moulded 
by the fear of supernatural powers, which could be 
brought into operation by tho individual himself or 
by a shaman hired for the purpose Such transgres 
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sions as cheating in gambling, adultery, or neglect of 
any ceromomal duty, by these means would be visited 
on the offender or a member of his family The shaman 
tlirough whom the penalty for transgression was in¬ 
flicted was not an official Nevertheless he acted in 
co operation with the chief, who utilisod his servioes in 
punishing an individual who did not take his part in 
carrying out any public duty, such as contributing his 
fair share to a fandango, mourning ceremony, or the 
like A check was kept on both the shaman and the 
chief by the fact that oppression or unfairness on the 
art of the chief, or trickery or abuse of his function 

f the shaman, would bo punishod by exposure, loss 
influence and position, and even death 

Leonardo da Vinci as Anatomist —In his recent ex¬ 
cellent. monograph entitled “ Leonardo da Vinci the 
Anatomist (1452-1519) ” (Publication No 411 of the 
Carnegie Institution of Washington Baltimore, Md 
Williams and Wilkins Co 6 dollars), Dr J Playfair 
Me Mu me h, professor of anatomy of tho University of 
Toronto, has givonan impartial account of Leonardo's 
achievements os an onatomiHfc and of his status in the 
history of anatomy Dr MoMurrich points out that, 
though Loonardo was groatly influenced by the 
Arabists, particularly as regards his nomenclature and 
physiology, he merits the title of great anatomist as well 
as of groat artist by being tho inaugurator of a revolu 
tion m descriptive anatomy Although he was guilty of 
many errors both of omission and of commission, he 
made many important discoveries, among which may 
be mentioned those of tho frontal and maxillary sinuses, 
the moderator band of tho heart, the bronchial arteries, 
and arteriosclerosis He was moreover, distinguished 
from his medieval predecessors and Ins contemporaries 
by greater thoroughness, which is particularly lllus 
tratod in his studies of individual bones and muscles, 
as well as by his investigations of tho heart, digestive 
system, brain, and generative organs As regards 
Leonardo a place m tho history of anatomy, Dr 
MoMurrich maintains that though Leonardo’s influence 
on the progress of anatomical knowledge was un¬ 
doubtedly reduced by the fact that his discoveries 
wero not published, it cannot have been entirely lack¬ 
ing, as his studies must have been known to the 
leaders ot scientific thought, such as Pacioli, the 
Mar ham, and tho Cardam, who frequented tho Floren¬ 
tine and Milanese courts, as well as to his fellow- 
artists and his colleagues in tho Florentine Guild of 
Physicians and Apothecaries 

Place-Memory shown by Butterflies —In 1918 
William Beebo described what seemed to be a regular 
homing movement by a zebra butterfly, Hehconui , 
which nightly returned in groups to the same roosting 
place, and ho interpreted his observations as indicating 
that these butterflies possessed memory, sociability, 
and caution During 1930, as well as in preceding 
years, F Morton Jones made definite attempts to 
check Beebe’s observations, in tho Royal Palm Shade 
Park of Florida, where Hehconui clanthonia is usually 
fairly abundant from mid January to April (Natural 
History , Nov Dec 1930, p 035) Six roosting places 
were discovered, and about these, while daylight was 
failing, the butterflies collected in numbers, filling tho 
air m swirl mg flight, making preliminary exploring 
surveys, and finally settling down for the night The 
marking of several individuals showed that for several 
nights in succession the same butterfly may return to 
a particular twig, but this detailed accuracy of return 
was by no means a general rule Was the homing due 
to place memory or to sc4nt 1 A simple experiment 
settled the question Branches on which a number 
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of Helicomas had roosted were removed during the 
day and placed on another bush within the exploring 
range The butterflies returned at nightfall, circled 
about the old bush, apparently observed that some¬ 
thing was amiss, continued tneir exploring flights, 
and finally settled down upon twigs in the old roosting 
bush Some, during their explorations, paused upon 
the transferred twigs, only to leave them again and 
rejoin the flying group After dark, twenty-seven 
were found m new positions in the old bush, and only 
one on the transferred twigs, ten feet away Appar 
ontly place memory is the guiding power 

Teleoit Fishes from the Bahamas —Mr Albert Eide 
Parr has continued his investigations on fishes from 
the Pawnee Expedition’s 14 Teloostean Shore and 
Shallow-Water Fishes from the Bahamas and Turk’s 
Island ” (Bulletin of the Bingham Oceanographic 
Collection Peabody Museum of Natural History, 
Yale University Scientific results of the third 
oceanographic exj>edition of the Pawnee , 1927 July 
1930) The present portion includes a very large 
number of fishes, numbering 150 species in all, m 
which there is one new genus, eleven new species, and 
one new sub species, besides many rare and little 
known forms winch previously wore insuflii lently 
described The new genus Amphehkturus is created 
for Barbour’s Siphostoma dendrtticum and a new 
species named Amphehkturus brachyrhynchus The 
latter is a liandnome fish with dendritic processes on 
almost the whole of the body, even on the ocular 
bulbs The genus is closely related to Halucythys, 
differing, however, by the presence of a caudal fin 
and of protecting processes for the brood pouch. 
The two genera occupy an mtermediate position 
between the Syngnathmre and the Hippooampinro 
There are, m this paper, valuable discussions on the 
affinities of certain species, based on careful measure 
menta and colour notes taken from the living fiBhes 

Toxicity of Nicotine to Inaects — Previous investiga¬ 
tions on the toxicity of nicotine to insects have in 
volved chiefly a study of the effects of its application 
as sprays or dips, whereby the alkaloid is presented m 
molecular and ionic form The actual toxic effect 
has been generally attributed to the entrance of the 
gaseous molecules into the tracheal system of the 
insect C H Richardson and H H Shepard, how 
ever, describe some experiments (Journal of Agricul¬ 
tural Research, vol 41, p 337) with mosquito larvae, 
m which the nicotine was presented in aqueous solu¬ 
tion only, and in which a wide range in the relative 
concentration of ions and dissolved molecules was 
obtained by varying the pH value With aqueous 
solutions of nicotine of 0 03Af concentration an in 
creased toxicity was shown with an increase m pH 
value, the maximum effect being obtained with 
pH 9 7 (the free base) Further, at pH 5 0, concen¬ 
trations from 0 \M to 0 0001 M nicotine were five to 
seven times more toxic than was the sulphate at the 
same concentration Since these results snow that the 
free base is more toxic than its salts in the absence 
of the gaseous phase, the view that the greater toxi 
city of the alkaloid is due to its greater volatility, 
hitherto put forward by other workers who obtained 
a similar result with methods including this form, 
cannot be accepted The speed of the toxic action 
was found to be directly related to the concentration 
of the undissociated molecules, so that toxicity is 
believed to result Largely from the penetration of the 
wall of the alimentary tract by the alkaloid in this 
form Nicotine ions are also toxic, but considerably 
less so than the molecules 

Eye Colour in Gammarus —The eye colour of the 
wild Qammarus chevreuxx is always black, and no 
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variation from the normal blaok has ever been ob 
served in the many thousands of this aznphipod which 
have been collected in the native habitat of the speoies 
at Plymouth This, however, does not preclude thf 
possibility, as is pointed out by E W. Sexton, A R 
Clark, and G M Spooner (Jour Mar Biol Assoc, 
17, No 1, Sept 1930), that mutations may have 
arisen in the wild stock and have disappeared m the 
struggle for survival The difficulty these wveeti 
gators have experienced in establishing mutant stocks 
m the laboratory indicates that the mutations of the 
type used for genetical study would have but little 
chance, under normal conditions m Nature, of sur¬ 
vival through the early critical period But once 
established, the mutants tend to become healthier 
with each generation, and some are able m time to 
hold their own with the normal wild blaok-eye^ 
animals m vigour, length of life, and number of off 
spring The pigment of the eye begins m normal cases 
as bright scarlet in the embryo and passes through 
various darkening stages to jet black by the time of 
hatching In five stocks, all genetically distinct from 
one another, there have arisen red-eyed specimens in 
which the red colour persists after hatching The 
first was observed m 1912, the second, third, and 
fourth in 1922, and the new mutant stock, dealt with 
m the present paper, is descended from one of the 
wild pairs brought into the laboratory in 1928 for 
temperature experiments The inheritance of this 
type of red eye, in which intermediate stages and 
various colour changes oocur, w of a complicated 
kind, and an interpretation m terms of Mendeli&n 
genes would clearly involve several genes and inter 
play of one kind or another among them The 
matings with this stock have reached the eighth filial 
generation and the details thereof are clearly set out 

Mineral Production of India —To all who are m 
forested in the geology, mining industry, and economics 
of India tho Quinquennial Review of tlio mineral pro¬ 
duction of India is a most useful and instructive 
publication The jieriod under review is from 1924 to 
1928 inclusive (Rec Geol fiurv India, 64, p 446 , 
1930) The output of coal hew slowly but steadily 
mcroasod since 1925, though unfortunately there has 
been an equally steady drop m value India is the 
largest coal producer among the British dejiendenciee 
The output of petroleum has not varied much, but 
owing to the marked rise in world production India’s 
percentage contribution has fallen to 0 7 per cent 
The 1929 figures reveal a notable increase in value, 
though the world percentage has further dropped to 
0 61 per cent The total of tho manganese output 
has gone up, and though the output new risen still 
further m 1929 tho value has dropped, and the in 
dustry is at present in a somewhat depressed oondi 
tion There has been a steady decline in gold pro¬ 
duction since the early stages of the War period A 
general increase in the production of lead, zinc, and 
silver is recorded The output of tin is also increasing, 
and a slight set back in 1928 was more than recovered 
in 1929 The quantity and value of iron ore showed 
a definite improvement India is the second largest 
producer of iron in the Empire and yields plaee only 
to Great Britain Copper also shows a marked in¬ 
crease, continued in 1929 as a result of the activities 
of the Indian Copper Corporation The report of the 
mineral production for 1929 is published m the Rec 
Geol Surv India , 63, pt 3, 1930, and brings the Indian 
statistics up to-date 

Recent and Fossil Foraminlfera—In the hope of 
furnishing evidence for the mterpretation of fossil 
faunas, R D Norton (“ Eoologio Relations of some 
Foramirufera ”, Bull Sonpps InsM Oceanogr , 2, 
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pp 331-388, 1030) has studied the conditions 

affecting the distribution of some 360 species and 
varieties of Foranumfera found in the Flondan and 
West Indian regions, ranging in depth from the beach 
to 2849 fathoms In water of 0 6 fm , where the 
annual temperature range is 21°-32° C , the Miliohdae 
and PeneroplidfiB are generally common or abundant, 
but at 6-60 fm , where the temperature range is 
20°-31° C , there is a marked decrease in the number 
of species and individuals of those families At 
500-2860 fm, with a temperature range of only 
2°-8° C , the Globigennid® and the GloDorotalndro 
are predominant The Rotaludae and Anomalmid® 
are present at nearly all depths and, as families, 
do not seem to possess much eoologic value J A 
Cushman and W W Valentine (“ Shallow water 
Foramimfera from the Channel Islands of Southern 
California ”, Contnb Depart Qeol Stanford Univ , 
pp 1-31, pis i-x , 1930) give an account of the Fora¬ 
mimfera found in shallow water around the islands of 
Southern California The fauna is related to that of 
the west coast of South America, and to somo extent 
to that of the West Indian region W P Woodrmg 
(** Upper Eocene Orbitoid Foramimfera from the 
Western Santa Ynez Range, California ”, Trans 
S Diego Soc Nat Hist , 6, pp 146 170, pis 13 17 , 
1930) describes new species of Discocychna and 
Actinocycltna from a soft limestone of the western 
Santa Ynez range The latter genus is widely dm 
tnbuted in eastern United States, the West Indies, and 
Central and South America, where it is limited to the 
Upper Eocene H Yabe and S Hanzawa (“ Tertiary 
Foraminiferous Rocks of Taiwan, Formosa ”, Set 
Rep T6hoku Imp Umv , Sendai , ser 2, Geol , 14, 
pp 1 40, pis 1 16 , 1030) record 38 species of Fora 
mirufera from Oligocene and Miocene deposits of 
Taiwan They belong principally to the genera 
Lejndocycltna , M%ogypsina f Qypsina , and Operculina 

Cosmic Radiation —Details of fresh measurements 
of the cosmic radiation are given by Prof R A 
Millikan m the issue of the Physical Review for Dec 1 
These have been made partly at Pasadena and partly 
at Churchill, on the west side of Hudson’s Bay and 
730 miles south of the magnetic pole A new high- 
pressure electroscope has been used which gives greater 
accuracy than Prof Millikan’s earlier instruments, 
and it has been found that the cosmic rays have the 
same intensity at these two places to within one per 
cent,, it is concluded that they enter the earth uni¬ 
formly from all parts of the sky, and that, at the 
outer limit of the atmosphere, they are composed of 
ether waves and not of electrons The intensity was 
found to be independent of the positions of celestial 
objects, but it showed a diurnal variation, going 
through a maximum every afternoon and a minimum 
every morning, even after corrections had been made 
to bring the readings to a common barometric pressure 
This is attributed to the fact that the barometer is 
affected by both the temperature and the weight of 
the superincumbent air, whilst the response of a closed 
cosmio ray electroscope depends only upon the mass 
of air above it As Prof Millikan points out, com¬ 
bined cosmio ray and pressure measurements may 
thus be of much value m meteorology Prof Millikan 
considers that the observed cosmio ray effects are all 
m good agreement with the predictions of the Klein- 
Nfshma absorption formula, thus lending support to 
his hypothesis that the rays are due to atomic 
syntheses occurring “ in the depths of space ” 

A Variable Capacitance Cylindrical Condenser —In 
a paper read to the Institution of Electrical Engineers 
on Jan 7, E B Moullrn describee a cylindrical con¬ 
denser the capacitance of whioh can be varied gradu- 
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ally through a wide range One oylinder is totally 
enclosed by the other and their axes are parallel. 
The axes are coincident when the capaoitanoe is a 
minimum By moving the axis of the inner cylinder 
away from the central position the capaoitanoe in¬ 
creases gradually, being a maximum when their axes 
are farthest apart With the dimensions chosen, the 
capacitance is increased by one micro-microfarad 
(1 fifiF) by rotating the pointer through 46°, the total 
change m the capacitance being 10 mmF The capacity 
anoo values engraved on the sckle are determined by 
calculation and not by experimental calibration ft 
is shown by electrostatic principles that the end effect 
capacitance, at least to a first approximation, is con 
stant as the position of tho inner cylinder is vaned 
This was verified experimentally by careful tests It 
was also found possible to use the condenser as a 
small variable inductance It was found that the 
residual inductance of the condenser was the twentieth 
art of a millihenry A mothod is shown of com* 
lmng the tubular inductance and the tubular con¬ 
denser so as to form a robust and self screening short 
wave wavemeter of small range Experiments prove 
that tho instrument is capable of measuring a wa\e 
length correctly to about 0 07 of 1 per cent This 
practical device is a good illustration of a useful 
application of mathematics to physics 

Draper’s Law —Tho researches of Draper and of 
Bunsen and Roscoe showed that the rate of photo¬ 
chemical union of hydrogon and chlorine was pro 
portional to the light intensity In 1921 Baly and 
Barker found that the rate mcreased faster than the 
light intensity, but Mrs (’hapman in 1924 was unable 
to confirm this In tho December number of the 
Journal of the Chemical Society t Allmand and Boesley 
describe experiments which aproe with Mrs Chapman *4 
result^ and they also suggest a possible explanation 
of those ot Baly and Barker 

Heterogeneous Equilibria in the Iron-Oxygen- 
Hydrogen System — The values of the equilibrium 
constants m the reactions 

FeO +H, —Fe +H,0 
and Fej0 4 +Hj =3 FeO+H,0 
have been determined at various temperatures by 
Emmett and Shultz, whoso experiments are described 
in tho November number of the Joumalof the American 
Chemical Society A discussion of previous experi¬ 
ments is given, and the importance of surface offoota is 
emphasised The results are of importance, since, 
when taken in conjunction with previous experiments 
on the iron carbon oxygen system, they lead to values 
for the water gas equilibrium These are calculated 
and are shown to be in agreement with the directly 
determined values of Neumann and Kdhler, published 
in 1928 

Anhydrous Stannous Chloride —Anhydrous stan 
nous chloride, SnCI a , may be obtained by passing 
hydrogen chloride over heated tin A moro con¬ 
venient method is described by Stephen in the Dec¬ 
ember number of the Journal of the Chemical Society 
The crystalline hydrate (SnCL, 2H.O , 1 mol ) is 

treated with acetic anhydride (2 mofs ) Much heat 
is evolved and the anhydrous salt separates It is 
washed with dry ether and can then be kept in¬ 
definitely m a desiccator The anhydrous chloride, 
which crystallises in long needles from acetic acid 
containing a little acetic anhydride, does not appear 
to be hydroscopic It is soluble in acetone and amyl 
alcohol, insoluble in benzene, toluene, xylene, and 
chloroform It dissolves readily m absolute methyl 
and ethyl alcohols, but a trace of water causes 
hydrolysis with the formation of an opalescent pre* 
cipitate 
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Sea Fisbenes Statistics.* 


rpHE statistical tables for 1928 of the sea fisheries of 
*1 the north and west of Europe, brought together 
and edited by Prof D’Arcy Wentworth Thompson, 
show much that is of interest By a recent resolution 
of the International Council, “ the value and quantity 
of fish landed in each oountry is now and henceforth 
to mean only such fish as is landed by the fishing- 
fleets of that country, all fish caught by the vessels 
of any particular country are credited to that country, 
whether they be landed at home or abroad, and (for 
instance) trawled fish landed by a German at Aberdeen 
is treated aspart of the German catch and not of the 
Scotch " Tnis does away with a statistical difficulty 
which in some countries, notably Great Britain and 
Germany, was serious 

The total values of the fisheries of northern and 
western Europe (including Portugal) amounted in 
1928 to nearly £47,000,000, and the total quantity of 
fish landed was rather more than 3,300,000 English 
tons Using the returns of the year 1913 as a normal 
standard of comparison, the money value of each 
catch was 46J per cent above that of 1913, 6 per cent 
greater than in 1927, and the largest figure since 1924 , 
But it was much less than the total earnings of the 
fisheries during the inflated prices of the years 1918- 
1920 These total values and quantities are un 
affected by the change of statistical method, but this 
change affects the returns of some of the individual 
countries In Great Britain the value of the fisheries 
has increased to an extent nearly sufficient to com¬ 
pensate for the deduction of value due to foreign 
landings The total quantity of fish landod in 1928 
is the largest on record for most of the countries con 
cemed, as that for 1927 had been in its turn, exceed¬ 
ing the catch of 1913 by about 20 per cent All 
countries show an increased catch in 1928 except 
Great Britain and France The average pnce was the 
same in 1927, about 20 per cent above the average 
price in 1913 Of the more important fishes, herring 
alone in 1928 is at a lower average nnce (about 7 per 
cent lower) than in 1913 Trouble in the herring 
market and difficulties of export trade account for this 

• Conaeil Permanent International pour 1 Exploration de k Mer 
4 Bulletin atatbUque dee pOchos maritime* dee pays du nord et de 
Pouwt do 1 Europe Fublt* par le bureau du Consell Vol 18, pour 
1 annfo 1928 (Copenhagen Andr Fred Hat et Ills, 1030 ) 


In the North Sea fisheries the o&toh increased, 
steadily until 1913, when it reached its maximum of m 
million and a quarter tons During the War the 
landings were reduoed to less than hau By 1920 the 
pre-War catch was nearly equalled, but again went 
down m 1921 and 1922 Since then the catches have 
increased, and m 1928 amounted to 91 per cent of the 
1913 totals The net fishery (to all intents and pur 
poses identical with the herring fishery) is all but equal 
to that of 1913, the line fishing has increased oon 
siderably, but the trawl landings are no more than 
85 per oent of those of 1913 Dhe Danish seine came 
into use later, and only found its place as a separate 
entry in the tables in 1926 Within the last four 
years this fishery has not increased, but not diminished! 
to any serious extent, and rather more fish were 
landed in 1928 from the North Sea by means of the 
Danish seine than by the line fishery 

Hemng, haddock, cod, and plaice are the most im¬ 
portant fishes in most of the countries conoemed, 
yielding more than half of the whole revenue except 
in France, Belgium, Poland, and Portugal The tables 
showing the snare contributed by these fishes to the 
total fishery revenue vary little from year to year 
The hemng fishery in the North Sea is not so great as 
it was—at loast in its relative importance—but is not 
going back, and for the last three or four years its 
relative share of the total valuo hew been slowly 
but Bteadily rising The fluctuations in the relative 
Bhares of the various countries in the North Sea catch 
are chiefly duo to the hemng The catch of herring 
was a good one in 1928 in both the Kattegat and the 
Skagerrak, and hemng constituted very nearly two- 
thirds of the whole quantity of fish landed from thd 
North Sea Haddock was higher in 1928 than m 
1913, both in quantity and value, cod had risen m 
total value but fallen m quantity , plaice and sole had 
both improved in relative quantity and value 

Very nigh figures are shown for 1 small * plaice from 
the trawlers, especially in Holland, and these tend to 
increase , tins is also the case for the haddock, the cod 
increasing much after 1913, but dwindling again in 
1928 

Part 2 is occupied with tables of general statistics, 
and there is a list of the common names of the fishes 
as used in the different countries 


The Timber of Corsican Pine. 


C ORSICAN pme (jPtntw Lancio ) is being planted 
m Britain at the present day on a very con¬ 
siderable scale, especially under the auspices of the 
Forestry Commission In fact, it is being given 
preference, owing to the greater rapidity of growth, 
over the indigenous pme , the volume of Quality I 
Corsican being 40 per cent greater than for the same 
quality Scots pine In how far this tuition will prove 
justifiable must be left to the future to disclose 
Those who are paying serious attention to the ques 
tion will welcome Bulletin No 8, “ The Timber of 
Corsican Pine ”, of the Forest Products Research 
Laboratory (London H M Stationery Office, 1930 
2e 6 d net), which gives the results so far attained m 
the study made in the laboratory of the timber of 
Corsican pmo grown in Great Britain As the intro¬ 
duction to the bulletin rightly says “ The extensive 
plantations of this species that are being formed 
throughout Great Britain will in time yield a con¬ 
siderable quantity of timber, and it is important to 
know what are the characteristics of this timber as 
g r ow n m this country and hence for what purposes it 
» suited ” 
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Fortunately, there are in existence plantations of 
sufficient age to enable timber tests to be earned out s 
for though it is only during the last fifty years that 
it has boon at all extensively planted, the species was 
introduced into England about 1759 The timber 
used for the mechanical tests was obtained from a 
plantation on Lord Leicester’s estate at Holkham 
and from the New Forest, near Kmghtewood 'Die 
value of this species for pit props has also been investi¬ 
gated, the material for the purpose being obtained 
through the Forestry Commissioners from the Forest 
of Bere, Leuchars, Fife, and the Forest of Dean 
The pit props from these two areas were compared 
with imported props from Scandinavia and the Baltic 

For the very interesting and important data which 
have so far been obtained from the investigations 
earned out reference must be made to the bulletin 
The conclusions arrived at are summarised as follows . 

The timber is moderately light, very resinous, with 
a texture somewhat coarser than Scots pme. It oan 
be readily seasoned, either in the open or in the loin 
The timber has a tendency to take on a deeper tinge 
if high temperatures are used, but this does not neoee- 
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sftnly prove detrimental to lie use It can be readily 
air seasoned, but, as the sapwood is liable to blue 
stain, the logs must be converted as soon as possible 
after felling , and similarly seasoning should proceed 
He rapidly as possible after conversion In the case 
of air-seasoning, open stacking is recommended 
Although the timber has a strength equal to the 
average pines, except the pitch pines, it is not so 
strong as Soots pine or home grown Douglas, a point 
requiring oareful consideration It is inclined to be 
brittle and consequently should not be used m posi 
tions where it would have to resist the application of 
sudden loads or shocks As a mechanical timber it 
is probably of most use as a poet, where its strength 
in compression parallel to the grain is almost equal 
to that of the Scots pine Corsican pine takes readily 
either creosote or water solutions The timber works 
Easily under all tools and takes a finish equal to Scots 
pine There is, however, a considerable proj>ortion 
of sapwood and this is more difficult to cut than the 
hoartwood The frequency of knots detracts also 


from the appearance in finishing any large surface of 
timber The knots are to a considerable extent due 
to faulty methods of growth in the past, and this de¬ 
fect should be eliminated in the future It is said that 
the timber would thon be suitable for all classes of 
finer joinery in which Scots pine is at present used 
It would also be useful for boxes, packing cases, and 
crates Owing to the readiness with which it takes 
creosote, it has a possible future as railway sleepers 
As regards pit props, this timber, when carefully 
graded (the latter point is of first importance), is 
equal to Scots pine and compares favourably with 
imported props of the same grade The props must 
not bo left with the bark on for any considerable time 
To those interested in the afforestation question 
and to the future uses to which the timbers of the 
species now being planted may be put, a study of this 
bulletin should prove of tho greatest interest It also 
furnishes evidence of the important nature of the 
work being undertaken by the Forest Products 
Research Laboratory at Princes Riaborough 


Annual Conference of the 

rpHE annual conference of the Geographical Associa 
J- tion was held at the London School of Economics 
on Dec 31—Jan 3, and was followod by a week end 
visit to St Albans There could be few more adequate 
tributes to the vitality of the modem science of geo 
graphy and the increasing recognition of its importance 
in all walks of life than the steadily expanding 
activities of this annual gathering It is estimated 
that between five hundred and six hundred members 
took part, and more than a hundred gat down to the 
annual dinner on Jan 2, whilst the publishers’ exhibi 
tion was larger than on any previous occasion It is 
significant of the mutual appreciation of two bodies 
engaged m spreading knowledge of the earth as tho 
environment of man and the responsibilities of the 
voter of to-day as a citizen of the world, that the open¬ 
ing gathering of the conference took place in the 
galleries of the Imperial Institute Here, members 
and their fnenda were welcomed by Lieut General 
Sir William Furse 

Mr B B Dickinson, in his presidential address, 
dealt with the early history of the Association, 
modestly attempting to disclaim his title of founder 
His m teres ting account of tho steps by which geo 
graphical teaching has been improved and of how the 
interests of teachers were watched by the young 
Association was provided with a sequel at the annual 
dinner by the announcement of a presentation shortly 
to be made to Miss R M Fleming Under the guid¬ 
ance of Prof H J Fleure as honorary secretary, no 
one has done more to further the work of the Associa 
tion—its membership of more than 4000, its library, its 
lantern-slide collection, and its branch organisations 
—than Mies Fleming Very appropriately, her recent 
travels m Russia provided some of the material for a 
very able account of the geographical regions of the 
country, a lecture which attracted many more than 
could be admitted 

In the annual report, reference was made to the 
transfer of the headquarters to Manchester, and to the 
acceptance by Sir Leslie Mackenzie of the presidency 
for 1931 Mr J Fairgrieve reported on the work of 
the Commission on Educational Films, holding that 
the present day teachers must in any case face the 
problem of using films for a generation of children 
already film minded as freely as they would a black 
board Dr L D Stamp, as the director of the Land 
Utilisation Survey of Britain, referred to that orgarusa 
tion as having grown naturally out of a committee of 
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tho Association It is tho primary object of the survey 
to record on the 6 inch Ordnance burvoy maps the 
uhos to whir h the surface of the country is applied, the 
uses )>emg grouped under half a dozen simple cate 
gonos bo fur as possible, county education aut lion ties 
are being asked to organise tho work, which has the 
approval, amongst others, of Sir Charles Irovelyan, 
bir Henry Richards, the County Councils’ Association, 
and the forestry Commission It is hoped to publish 
the results as a senes of map sheets on tho scale of 
1 inc h to 1 mile 

Amongst other lectures may be mentioned Major 
Hmgston s on tho investigation of tho life of the 1 roof 1 
of the equatonal forests of Guiana, Miss Butcher’s 
description of the methods of tho study groups 
organised by i^oplay House (Institute of bo< lology) as 
exemplified by surveys mode amongst the Cliod 
villages of Bohemia, and Dr P W Bryan's study of 
population groupings in Britain Dr Bryan mam 
tains that the human habitations marked on the 
1 -uuh Ordnance Survey maps show a characteristic 
grouping according to the dominant occupation of the 
area tho grouping for oxainple being different in area# 
of arable fanning, pastoral farming, or mining An 
important senes of original maps, showing on the dot 
method the principal areas of production of the lead 
mg crops of Scotland, was exhibited by Mr H J 
Wood Amongst the group discussions, that on 
school journeys, which was combined with an exhibi 
tion of photographs and work carried out by pupils 
taken on such journeys, was of spe< lal interest 

After tho termination of the London meetings, 
about forty members paid a visit to bt Albans, where 
they were recoived by bir John and Lady Russell and 
members of the St Albans Rotary Club An ex¬ 
amination of the site of the Roman city (Verulamium) 
afforded an opportunity of discussing the geographical 
factors which helped to determine the site of the city 
on the now elm lined meadows beyond the Ver, and 
of the Saxon churc h of St Michael After a visit to 
the Herts County Museum, the party was received by 
the Mayor and Mayoress, and a lecture was coven by 
Mr Woolley on the life of St Albans, based on the 
manuscripts of Matthew Pans On Sunday, after 
attending a civic service at the cathedral, the house 
and grounds of Gorhambury (Bacon’s home) were seen 
under the personal guidance of Lady Verulam, and an 
address on Bacon and his times, given by Sir Richard 
Lodge, was greatly enjoyed On Monday, after 
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seeing the cathedral, the party made a tour, visiting 
especially the Gade Valley , “ one of the most interest¬ 
ing valleys in England for the student of transport 
Above Trrng, from the chalk scarp, an excellent view 
of the plain was obtamod, the nchly cultivated chalk- 
marl terrace with its row of old villages standing out 
clearly The tour finished with a visit to Rotham 
sted Experimental Station under the guidance of Sir 
John Russell L Dudley Stamp 

E E Evans 


University and Educational Intelligence. 

Cambridge —The Appointments Committee of the 
Faculty of Medicine has reappointed Dr A E 
Barclay, of Christ's College, to be University lecturer 
in medical radiology and eloctrology 

Dr V Q Mann, of Downing College, has been 
elected to a fellowship at Trinity College Dr Mann, 
who was formerly assistant to the professor of chem 
istry, is a University lecturer in chemistry 

Glasgow On Tuesday lost, at a ceremony in the 
Randolph Hall of the University, Sir Frederick 
Gowland Hopkins, president of the Royal Society, 
presented, on behalf of the subscnbers, to Prof 
Robert Muir, hm portrait by Mr G Fiddes Watt, and 
to the University a bust by Mr G H Paulin 

London —The Court has accepted, on behalf of the 
University, the generous bequest of £4000, free of 
legacy duty, from the late Miss Mary Ethel Sim 
Scharheb, who died on May 31, 1926 The purpose of 
the bequest is the founding of a scholarship in memory 
of Miss Scharheb's mother, the late Dame Mary Ann 
Dacomb Scharheb, to whose life interest the legacy 
was subject The conditions of award are to be 
determined by the University 


The eighteenth senes of Methods and Problems of 
Medtcal Education has been, issued by the Rockefeller 
Foundation, New York, USA This volume deals 
particularly with institutes and laboratories of physio¬ 
logy and physiological and bio chemistry, together 
with some pathological and other special departments, 
in all parts of the world As in previous senes, de 
sonptions of the laboratories are given, with illustra¬ 
tions and plans, and in some instances the staffing and 
budgets of the departments are appended 

The annual report of the University of Leeds to 
the Worshipful Company of Clothwofkers of the City 
of London on its textile industnes and colour chem¬ 
istry and dyeing departments will be read with 
additional interest m view of the recent controversies 
regarding the Dyestuffs Act of 1920 Both depart 
ments snowed a falling off m the number of day 
students, and the textile industries department’s en 
rolment of evening students docreasod from 110 to 
94 r lhey both report, however, a brisk demand for 
the services of their past students, and the colour 
chemistry and dyeing department could have placed 
in suitable positions more students than were ready 
for employment Great interest was taken in the 
work of the department by numerous firms, wluch 
not only consulted its head when vacancies occurred 
m their staffs, but also gave a groat variety of chemicals, 
artificial silks, and other textile materials, machinery, 
etc All students awarded research scholarships in 
recent years have completed arrangements for their 
employment in industry some months m advance of 
leaving the Department Attached to the report is a 
list of publications by members of the departments 
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Birthdays and Research Centres. 

Jan 25 , i$ 75 —Mr 8 8 Cook, FRS, technics 
manager of the Parsons Marine Steam Turbuu 

Co 

The chief objects of present investigations are the 
development of high pressure turbine machinery foi 
marine propulsion, and the investigation of thermo 
dynamic and hydrodynamic problems, including oavi 
tation and water hammer erosion. 

Jan 26 , 1885 —Mr H R Ricardo, F R S , technical 
director of Ricardo and Co , Ltd , consulting 
engineers 

At present I am occupied chiefly with the design 
and development of light, high speed, heavy oil en 
gines for all mobile purposes This problem mcludee 
an investigation into the factors controlling com 
bustion under the conditions of compression ignition, 
in relation both to combustion chamber design and 
to the preparation of suitable fuels 

Jan 27 , 1856 —Prof Edward B Poulton, FRS, 
Hope professor of zoology m the University of 
Oxford 

My chief objoct is to bring together and publish in 
a series of parts the observations on the bionomics 
of insects which have appeared scattered through 
many journals and books during the past forty five 
years, especially those which deal with protective 
(cryptic) resemblance, warning (aposematic) char 
actors, and mimicry, both Mullerian (synaposematic) 
and Batosian (pseudaposematic), also with epigamic 
characters and their display or manifestation in othet 
ways I hope to be able to include such interesting 
new observations on these subjects as are likely to 
be recorded in the near future 

Jan 27 , 1864 —Prof J W Gregory, FRS, lately 
professor of geology in the University of Glasgow 

I am at present m a transitional stage, for, having 
recently resigned my chair, I am hoping for leisure to 
work at several problems which have always specially 
interested me In the meanwhile, I am trying to finish 
some arrears of incomplete work, such as a paper on 
the sequence of the Dalradian rocks of the Southern 
Highlands of Scotland, and a paper on the austrahtes 
or obsidian buttons of Australia Later I hope to 
secure leisure for work on some problems of general 
geomorphology, including the analogies in tectoniq 
structure of Africa and South America, and complete 
a study of the geological history of the oceans, of 
which two sections were dealt with m an address to 
the Geological Society I have also material collected 
at various tunes and still undesenbed 

Jan 30, 1851 —Dr Henry Ogg Forbes, consulting 
director of museums to the Corporation of 
Liverpool 

For some time I have been incapacitated from 
undertaking any new scientific or literary work, owing 
to the painful results of the collapse of a chair in the 
British Museum Reading Room Should, however, 
the surgical operation proposed restore me, as antici¬ 
pated, to some measure of relief, I look forward hope¬ 
fully to publishing the ethnographical and geographi¬ 
cal observations made m Sokotra (indicated in the 
preface to “The Natural History of Sokotra and 
Abd-El-Kun “) and m Peru 
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Societies and Academies 

London 

Royal Society, Jan 15 — Lord Rayleigh Iridescent 
colours of birds and insects The reflection spectra 
of various brilliantly coloured insects have been 
examined in the ultra-violet Morpho butterflies 
and Uranta moths show ultra violet maxima in 
general agreement with the theory of interference 
jxideeoent beetles showing a deep red colour at normal 
incidence may be made to pass through all the colours 
of the spectrum to violet, provided that arrangements 
are made to annul refraction at the air chitin surface 
Some of the golden beotlos show transmission spectra 
of bands winch vary continuously in position with the 
part of the specimen examined Moist chlorine gas 
does not destroy the colours of Morpko or of Urania, 
though the black background is bleached nor does 
chlorine decolorise tho motallic beetles The colours 
of all kinds of feathers, however, are rapidly disc liaigcd 
Peacock feathers undergo a progressive change of 
colour m ultra violet light or long continuer] sunlight 
(Generally speaking, the colouis become more refran 
gible Other feathers, even when blue, are slowly 
decolorised without change of refrangibiht v Morpho 
butterflies and Urania also lose colour without i hange 
of refrangibility Fading under light or c hlorino in 
these oases would seem to favour the idea of a pig 
mont, but it is attributed to the breaking down or an 
interference structure — O W Richardson ami L G 
Gnmmett The emission of elections under the 
influence of chenueal action at lower gas pressures 
A method is described by which partial pressures of 
phosgene can be controlled and their changes measured 
down to 10~ B mm mercury The elytron emission 
from NaK in this gas has boon measured down to 
directly measured pressures of 10 6 and to extra 
polatod pressures of 5x 10~ 7 mm under various con 
ditions In contrast to the results at piossuros above 
10 3 mm , the emission is now found to be a function 
of the gas pressure as Richardson originally supposed 
Tho experimentally determined velocity disti ibution 
function among the electrons approaches a limit as 
tho pleasure is reduced — A J Allmand and A 
Puttick The sorption of carbon tetrachloride at low 
iressures by activated charcoals (Part 4) Work has 
>een done on the effect of high temperature evalua 
tion on the nature of vapour isothermals on chaicoal 
It hew boon found that the carbon tetrachloride iso 
thermal on at least one charcoal has a discontinuous 
structure If a sufficiently high charging pressure of 
sorbate is used, a reversible isothermal t an be obtained 
—D Marshall and Sir Thomas Stanton The oddy 
system in the wake of flat circular platos in throe 
dimensional flow The paper describes experiments 
on the flow of water m steady motion past flat circular 
plates normal to the direction of motion Tho nature 
of the flow is rendered visible by colouring the streams, 
and simultaneous photographs on two planes at right 
angles of the motion in the wako of the plates were 
obtained At speeds lying betwoen a well defined 
up]>er limit and a lower limit well above that corre 
spondmg with a state of flow in which tho inertia 
terms are negligible, a permanent vortex ring was 
observed at the back of the plate When the speed 
exceeded the upi>er limit tho substance of tho ring was 
discharged downstream in a series of vortices of 
definite pitch and periodicity - -J Chadwick, J E R 
Constable, and E C Pollard Artificial disintegration 
by a particles The protons emitted by certain ele 
ments when bombarded by a particles have been 
examined by an electrical method Except in the 
eases of fluorine and sodium, tho disintegration pro 
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tons consisted of different groups The origin of 
theso groups is explained on the assumption that the 
protons and a particles contained m a nucleus are m 
definite energy levels The mass defects of certain 
nut lei formed in the disintegration processes are 
deduced 

Physical Society, Dec 5 -C A Kloss Relations 
hotween the fundamental physical constants Tho 
nuniental values of tho fundamental physical con¬ 
stants have been expressed in forms all of which in 
volvo, exactly or approximately, the quantity 10~ ia , 
and Home [mumble mfeionces from these values have 
been suggested — W A Wood Tho influence of the 
crystal orientation of the cathode on that of an 
electro deposited layer This is studied bv X ray 
methods for copper and nickil, respectivelv deposited 
on rolled coppei The tondxtions of cathode surface 
and current density which accompany an oriented 
deposit are determined T he one ntation of the copper 
deposit foi small currents is tho same as that of the 
cathode The nickel, at low un rent densities assumes 
a disfmc t (mentation As the i miont js mnreased 
there is a legion ot no orientation, followed at still 
higher < orients bv one exhibit ing the Hanie ouentation 
as that ot tho cathode surlae e below -B K Johnson 
bum cos of illumination loi ultraviolet mi< rose opy 
Experiences encountered m an attempt to find means 
foi rodue ing the exposures hitherto necos-var\ m ultra 
\ inlet mu ios< opy are des( ribed Vmungst tin subjec ts 
dealt with aio quantitative measurements of the 
relative intrmsK bnghtriess ot Npcvtnim lines given 
bv vaiioiis sources of ladiation methods of pro 
due mg a monot hiotnatic souk < suitable) for tins w ork , 
tho steadiness ot tho liluminant the effect on the 
definition ot the image when a tuple spectnmj Ime is 
used as a source, the stuei> of elnctriral conditions 
for the production ot me reuses! blight nows of tho 
spark, such as the effects of change m frequency, 
see ondary potontial, capae it\, and energy input , and 
the production of a compact and mex|>onHivo < lettrical 
unit for use with the ultra violet microse ope 

Paris 

Academy of Sciences, Doc 8 — P Villard The 
titration of phosphoric at tel A study of the inaction 
of phosphoric ae id with solutions of caustic soda, 
lime, and baryta in tho presence of various indicators 
—Emile Jouguct was elected a member of the Section 
of Mechanics in succession to the late M >Sobert 
ixir Arnold Thoiler was elected Correspondent for the 
Section of Rural Economy in succession to the late 
Paul Wagner — G Pfeiffer Tho generalisation of the 
method of Jacobi Mayer — Georges Giraud Extension 
of the results concerning <ortam problems of data at 
the frontier— J A Lappo-Damlevski Moromorpli 
functions of matrices— Ridder Some theorems on 
primitive functions -E Gugino The determination 
of the forces of roactum in tho movement of a material 
system— Michel Vacher The moelifie ations in the 
ime structure of a spectral lino brought about by 
molecular diffusion Study as a function of tho angle 
of diffusion — Jean Cabannes The fine structure ot 
a spectral lino after molecular diffusion — Charles 
Dufraisse and Raymond Horclois Tho catalysis of 
autoxidation the antoxygen or pro oxygen actions 
of iron and its compounds The catalytic ae tivity 
of iron vanes, both in intensity and sign, with tho 
nature of the salt employed, and also with the nature 
of the autoxidisable materials with wluch it is in 
contact -Andri Courty Study of the castmg of 
light aluminium allo\s The influence of chemical 
composition — L Lematte, G Boinot, E Kahane, and 
Mme M Kahane The phosphotungstates and Bilieo- 
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tungstates of some quaternary bases Analytical 
applications Choline and several substitution de 
rivatives of choline form precipitates with phospho 
tungstic acid and with si l ico tungstic acid These 
precipitates are sufficiently constant m composition 
to bo used in analysis -E Carn£re and Juillard 
The action of sodium thiosulphate upon jiotassium 
lodate in faintly acid solution -George* Laudc The 
synthesis of cyanic acid and of urea by the am 
inomacal oxidation of carbon Carbon was prepared 
from camphor soot purified by extraction with 
benzene and ether, and finally raised to a dull red 
float m a vacuum Acetylene carbon was also used 
The oxidation was effected by copper powder and 
jjotaasmm permanganate m the presence of con 
centxated ammonia The t yamc ac id produced was 
estimated as dixanthylurea 100 grams of camphor 
carbon gave 11 per cent and acetylene carbon 6 per 
cent of cyanic acid —Conrad Killan An element of 
decision foi the controversy concerning the l*ho 
Pleistocene Saharan sea Since the work of Pomel 
and of Jdamand, the hypothesis of Pho Pleistocene 
marine penetration of the Sahara has been regarded 
as completely disproved The observations of the 
author now described teopen the question the marine 
hypothesis is still worthy of attention—M Thor&l 
New observations on the age of the limestones of the 
Monts do Lacauna — E Bruet Observations on the 
continental alteration of certain sediments —J Thoulet 
The w ater cy clo liquid columns and < ones of gyration 

J P Rothd The geological interpretation of 
magnetic measure meats in the Paris basin—Pierre 
Chou&rd Tho regeneration of small bulbs on the 
green loaves of certain Lihacea? The mutilation of 
the bulb bus been used as a means of determining a 
more active production of buds anti small bulbs, but 
this destroys the mother bulb iho author dosenbes 
a method of producing the small bulbs on the green 
limbs of the leaves without destroying the mother 
plant —Charles Pontillon Tho vanations of the fatty 
at ids of hterigrruitocystis mgra as a function of the 
mineral composition of the culture fluid M Bridel 
and C Charaux The preparation and properties of 
the fianguloHide (trangulmo) of commercial alder 
buckthorn bark A method is described for extracting 
franguloside from the bark by which the yield is muc h 
increased (25 grams per kilogram instead of 1 gram) 

R Fosse, A Brunei, P de Graeve, P E Thomas, and 
J Sarazin The present e of allantom, with or without 
allantoic acid, allantomoso, and uncase, in numerous 
plants used for food —W Kopaczewski Tho reduction 
of the capillary buffer action of cancerous serum — 
A Bakke, Mile V Aschehoug, and Chr Zbinden A 
new factor of nutrition Ph Joyet-Lavergne The 
notion of somatic sexuahsation —Georges Blanc and 
J Caminopetros The transmission of Mediterranean 
kala azar by a tick Rhtpxcephalus sanguineus — 
Joseph Thomas Injections of cancerous autolysates 
in the treatment of cancer Clinical observations of 
eases submitted to injections under the treatment 
described in an earlier paper The author regards hw 
results as proving that a cancerous tumour is the 
local expression of a general disease —F VUs and 
A de Coulon Researches relating to the effects of 
certain amino acids on the isoelectric points of human 
serum 

Rome 

Royal National Academy of the Lincei, June 15 — 
U Cisotti Isotropic quadruple tensors —G Bruni 
and G Natta Ciystalline structure of benzene and 
its relations to that of thiophen (2) The results of 
X ray examination ot solid benzene at - 170° by the 
powder method show that the unit cell is of bipyra- 
nudal rhombic form of sides a 7 34, b- 9 52, and 
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c -0 74 A, corresponding with the axial ratio 
a b c = 0 771 1 0 708, which differs but little from 

that determined by Gordon Cox at - 22°, the 
density is calculated to be 1 090 No true iso* 
morphism exists between benzene and thiophen, but 
analogies are evident between the dimensions of the 
unit cells of the rhombic benzene and the tetragonal 
thiophen, which have volumes of 471 x 10~ 14 o o and 
498 x 10-* 4 c c respectively The radiations of long 
wave length furnished by a metallic calcium anti 
cathode proved of advantage in the measurements — 
G De Lorenzo The geological cause of the dis 
appearance of the ancient city of Paestum It is now 
generally thought that the ancient Greek city of 
Poseidonia, which later became the Paistum of the 
Lucanians and the Paestum of the Romans, owed its 
disappearance, not to barbaric invasions and incur 
sions of Saracens, but to conquest by malaria Study of 
the vanat ions of the sea level observed during historical 
times along the Tyrrhenian coast of southern Italy in 
dicates that, in the sixth century b o , the surface of 
the travertine deposit on which this city stood was at 
least 25 metres abo\o soa level, whereas it is now 
buried under a deep layer of material of river and 
marshy origin, cemented by infiltrations of calcareous 
tufa —L Petri An extensive infection of Pythxum 
on grain plants —-D Montesano The normal descend 
onces of geometrical Cremoman groups ~ Fausta 
Audisio Calculation of ir by Leibniz’s Senes —C 
Popovici Remarks on mtegro functional equations — 
Enrico Volterra Tho influence of several rigid nuclei 
immersed in an elastic medium — B Finzi The 
deformation tensor of a film — M Pierucci The orbit 
of the trails Neptunian planet The authoi’s lule, 
that the distances of the planets—taken in the two 
groups of internal and external planets- from tba 
sun increase in wdiole numbers, gives a lower mean 
error than any other known rule Better agreement 
with this rule ih obtained when it is applied to the 
geometrical mean of the two semi axes of the orbit, 
which is termed the ‘ equivalent radius ’ If this 
magnitude for Lowell’s planet is taken as the moan of 
the values given bv Banachiewicz and Crornmelin, 
tho value of tho unit of measurement which renders 
minimum tho sum of the squares of the errors is the 
same for the four old external planets as when Lowell’s 
planet is included, the mean error of the rule being 
thus sensibly lowered by tho discovery of the new 
planet —B Gulotta The rigorous development, in 
series of spheric functions, of tho oxtemal potential 
and the suiface gravity of a spheroidal (not of rotation) 
planot —G Bernardlni Characteristic velocities of 
the electrons diffused by motailic surfaces — G Racah 
Quantistic electrodynamics G R Levi and D 
Ghiron Reduction cells of alkali chlorites Values 
are given for the reduction potentials at 20° of chlorites 
with certain reagonts in practically neutral solution, 
neutrality being maintained, when necessary, by 
means of buffer solutions of sodium borate and 
magnesium sulphate, and bright platinum electrodes 
being used —A Ostrogovich and V Galea Invest! 
gations on >-triazmes Synthesis of arylarmno 
thioltnazines Descriptions are given of five new 
arylanunothioItna7ines, prepared by the condensation 
of cyanoguamdine with the corresponding arylthio 
acids —A Mighavacca Regeneration of the central 
ner\ ous system before and after birth 

Melbournf 

Royal Society of Victoria, Nov 13 — Jean Heyward 
Flowering periods of Victorian plants A graphical 
record was made of the flowering periods of all 
Victorian genera of plants From these graphs were 
constructed tables to test a theory put forward by 
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llliohevaky He considers that plants flower in the 
order of their phylogefietic evolution the most highly 
developed plants, being more complex, require for 
-their development a longer time ana a greater quan 
Wity of warmth than simpler ones, and hence they will 
flower later in the summer This was not found to 
bo the case with the Victorian flora —Cedric Deane 
Australian Hydrophilidw In this paper are described 
nine new species of Ochthebxua—O clark% t O angnstt 
pmnts, O tenebneoeus, O longipes, O obcordatus , 
O clypecUus , O pallxdipenms , 0 leai , and 0 Jischen , 
alao one new Hydroma , H tmUtamaenst^ These 
b< long to the section in which the members, though 
living in the water, do not swim but cling to Hticks, 
stones, and reeds Being winged, it is presumed that 
they fly by night like thoir relatives of the swimming 
^ration The total number of Australian Och the bn 

now thirteen, and the Hydramse six — Charles Oke 
On some Australian Curcuhonidte lour new genera 
me described— Mandolotinn , Day leafordia, Dixoncts, 
and Nyella Also twenty four new species Three 
now species are referred to the Now Zealand genus 
Phrynixus , not previously known m Australia 

Sydney 

Royal Society of New South Wales, Nov fi — 
George Smith Notes on the mmeialogy of the 
silvei lead zinc deposits of New South Wales, with 
s|>ooiaI reference to the Barrier Kangos Silver Field 
"Hus paper describes the occurrence of the ores and 
associated minerals, especially at Broken Hill, and 
jmrticulaily the manner in whit h the oie bodies have 
been affected by descending solutions, their destruc 
1 ivo action on the original minerals contained in the 
lodes and the production of new mineral combinations 
Hte relation of the minerals to the lode ganguo is 
discussed at some length as well as the nature and 
causes of the secondary enrichment, whi< h was such 
an important feature of the oxidised zone in the 
Biokon Hill mines 


Official Publications Received 

British 

India Meteorological Department Scientific Notes Vol 2 No 
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Cambodia and Mollfaoni Cottons By R P Richardson and Dr A 
James Turner Tp ti + 24 (Bombay) J rupee 
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5 aimiguchi Pp 287 805 n 15 yen (Tokyo Koaeikai I ublishlng 
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°U Mnchaiikul Analysis oT Finely Divided Natural Phosphate* By 
Lyl* T Alexander and K D Jacob Pp 24 (Washington DC Gov 

eminent 1 1 luting Office ) 5ient* 
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pleted and edltecl from his Not** Books) By Edward Heron All* n 
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Printing Offira ) 
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Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol 8 ’ Cerlona of Androa Bahamas by Henry A Pilsbry and Maurice 
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Bahamas by Henry A Pilsbry I p 289 302 Anatomy and Relation 
ships of some American lDllofdae and Pnlygyrldae By Henry A 
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Plnchot f+mth Bea Expedition —11 l^and Molluska of the f anal /one 
the Republic or lanama and the Cayman Island* by Henry A Pilsbry , 
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Diary of Societies 

FRIDAY, J>niahV 23 

Rotal Society or MsntciNl (Disease In Children Section) at 6 
Royai Cm lege or Hu huKONA or England, at 6 —Prof J w Tudor 
1 boms* Hucreitafiil Grafting of the ( ortiea in Rabbit* 

InaTmrnoif or Mechanical Engineer*, at 0 — H N Greslay High 
Pressure Locomotives 

Institution or Kieotrical Engineers (London Student* Section), at 
fl 15 —Hhort Papers on Various Aspect* of Lighting 
Sooiety or Chemical Industry (Chemical Engineering Gronp) (at 
Friary Hotel Derb)X at 6 80 - J C Karrant Model n Grinding 
Institute or Fuei (at Institution of Civil Engineer*) at 6 80 -Ur K 
RUmmvl The Calculation of the Thermal Characteristic* of Re 
generators (Melchett I eclure) 

Institution or Structurai Enuineer* (at Chamber of Commerce, 
Birmingham), at 0 BO — H M Hale Reinforced Construction at 
Bournemouth Gas Work* 

Society or Chemical Industry (South Wales Section) (Jointly with 
Institute or Chemistry and University College of Bwaosea Chemical 
Society) (at Thomas « Cafe Swansea) at 7—Ur R leasing Recent 
Improvements In Coal Cleaning 

iNriTJTi'TioN okSthch tuhai Fncinkickn (at College of Technology Man 
Chester) at 7 -A E Pierce Structural Engineering in Modi rn Osh 
W orks 

Went or Huotj^nd Iron and Stkbl Institute (at Royal Technical 
College Glasgow) at 7 1'» — ) K Dickie The Coking Industrj and 
its De\elopnnmt in Relation to the Manufacture of Iron and Ntoel 
Junior Inhtitotion or Knuinekha (Informal Meeting), at 7 30—E W 
Thompson The Progiens and Development of Steam Generators 
iNmiTUTMiN or Stri CTUtAi Knuiniehs (at Merchant \entureis 
Technical ColJng« Bristol) at 7 30 - M Morgan FftLIgue of Metals 
Rovai Sot lETYor Medic in* (Kpidimlology ami Slate Medicine Section), 
at K Prof K L < ollis Ri cent Views on Piicuinokuniosis 
Koval Inatitution or Great Britain at 9 —Sir Wll iam Ringg TIib 
S cattering of LlghL. 


s 4 7 URDA ), January -4 

Rovai Institution or Great Britain at H ~ l)r h Lainmaorts Flemish 
Art (I) riieVanFjcks 


MONDAY, Januahy 2d 

Inntiiutk. or Actuahikh at 5—W Palin Eldiiton \nlnatinns in 
Modern C onditions 

Rovai (oiik f of Huhokons ns England at 6 — ProT D H Pat<> 
The Pathological Basis for the Tieatmniit of Varloose Veins by Inlec 
lions and its Bnaiingim tlm Problems or Thrombosis 
iNrrirurioN or Memiankai Knuinkekn (Oiaduales Itection) at li 45 — 
It Wallea WlndniillH and Mlllwrightlnj, 

Institution or Elec iHicAi Engineers (Infoniml Meeting) at 7—1 
Muiphy and others Discussion oft Reliable Fractional Horatpowai 
Motor* for Comtneri iul I ueposes 

Institution ok Bi eutrical Engineer* (Noith Eastern Centre) (at Arm 
strong College Newcastle upon Tyne) at 7 —B J egg«U 1 be Medical 
and Surgical Applications of Electricity 
Rovai SociErv or Arts at H.-|Jr L C Martin Some Modern 
l>e\elopmeiits in MUroneopy (f antor Lectures) (l). 

Royai Society ur Mkuk ine (Odontology Section) at 8-Dr A A 
Osman The Importance oi Sugar in the Diet or the School <, hlld 
Royal Geographical Society at 8 30 — L S R 1 eakey The East 
Afrlnan I*«kes 


North * Hast Coast Institution or Engineers and Skikboillsi s 
(Graduate Section Joint Meeting)(at Milling Institute, Newcastle-on 
Tyne) at 7 16 — B. Reed Dleael M lee trio Vehicles for RAftway Sennet 
Royal Society or Arth, at 8 30 —Very Rev Dean Ball He The Ret torn 
tion of St George a Chapel Windaor Castle, 

Inetitution or Electrical Engineers (South Midland Centre) fly 
Central Technie*! College, Birmingham) —Prof W Cramp The BirOi 
of Electrical Engineering (Faraday Lecture). 

Institution or Chemical engineers (Graduates and Studenta Section) 

—M L Nathan High Temperature Heat Inaulation 

THURSDAY , January 29 

Diesel Enuine User* Association (at Abbey House, Weetmineter), r< 

8, —Report of Committee on Heavy OH Engine Working Cost*, 1926-2 1 
Royal Society, at 4 B0 —W Fernando (u) The Origin of the Mesoderm 
In the Gaatropod V icinarwN ( Pu/udinn), (b) The Origin and Develop 
ment of the Pericardium and Kidney* In Ofifrea.— L A Harvey I 
Studies on Bohinoderm Oogenesis— I Anl«/oa bifida (Pennant) II 
Atieriai raben* (Linn X—J Young The Pupillary Mechanism of the 
Teleostean Fish Vranotcopu* ieuber 

Royal Institution or Great Britain at 5 15 —Prof II Dingle TV 
Nature and Scope of Physical Science (2) J 

Royai Socnrrr or Midioimr (Neurology Section) at 5 80 —Sir Change* y 
Sherrington Quantitative Management of Contraction for lowest 
1 evi,t Co ordmatlon (Hugh!Inga Jackson Decline) 

Rovai Afronautkal Sck ucty (at Koyal Society of Arts), at 6 80 — 

A LIpplKch Development and Construction of Sailplanes and Gliders 
Royai Aeronautic al fWirry (Yeovil Branch) (at I*ovll) —H Waddell 
Machining and Working of Stainles* Steel 
Botiety or Dyers and Coiouristb (West Riding Section)—Dr S ( 
Barker The Physical Relationship* of tlm Dimensional Charactn 
Utloa of the Wool Fibre and their Importance in Manufacturing 
Practice 

FRIDAY , Jani ary 30 

Royai Coixicnr or Surgeon* ov Engi and at 5—Dr D Hunter 
Change* in the Bones in Hyperparathyroidism and Hyperthyroidism 
Institution or Ki riTRirAt Engineer* (West Wales (Beaniea) Hub 
Centrw) (at CoiporAtlon Klectrktlv Show iywidis Swansea) at 0 —J 
Urmston The Klertrical High Pressure Testing of Cable* ami the 
Localisation of Faults 

North East Coast Institution or Engineers and Sitipbuiiders (al 
Mining institute Newcastle*u|>on TyneX at 8 — C F Christensen 
The Whaling Factoi y Ship 1 ikingtn, with Some Notts on Whaling 
Junior Institution or Engineers (Informal Meeting) at 7 30 — W 
F lah Modern Methods of Production of Small Machlnod Woik 
Royal IssTnurjoN ok G nr at Britain, at 9 —Prof G M Trevehmi 
The First Dnfeun of Gibraltar by the English (>ct 1704-April 170^ 
Rt>VAi Akronautk At StK.rinY (Hull ami I erds Branch). -Col the 
Master of Semplll Gliding and Soaring 
Hot iicty oi- Dykhs and Coi m himth (Scottish Section) - D K College 
Dyeing foi the Scottish Tweed Irade 

SATURDAY, January 31 

Matrkmatk ai Ahwr iation (at Bedford ( ollega for Wonifii), at 8- 
Annual Meeting 

Royal Institution ok Great Britain at3— Dr K Cam inserts Flemish 
Art (2) Breughel 


PUBLIC LECTURES 

SATURDAY, Jam ary 24 


TVBSDA), Tanlaky 27 


Horniman Museum (Foreat Hill), at 8 30 - M A PhilllpB Birds, Pahi 
and Present 


Royai SmiriY or Artb (Dominion* and Colonies Meeting) at 4 80 — 
U E W Hmnpheiy Air Communication* In Africa 

Rovai Bocintt or Medicine (Medicine Section), at 5 —Dr J C 
Brain well The Prognosm and Treatment of Heart Disuse umiplicat 
ing Pregnancy 

Royal Institution or Great Britain, at 5 1 *—Dr J W T Walsh 
The Art of Illumination (2) 

Buoenicb Society (at 1 innean Stx.iety), at 5 SO 

Inetitution or Civil Engineer* at F R Freeman The Strength 
of Aro welded Joints 

lEaxiTUTioN or Rikitruial RkoinEerb (North Midland Centre) (at 
Hotel Metropole, I ecds) at 7 —C H T Paul and others Informal 
UiHCusaluu on Ihe Oil immersed Circuit Ureakui 

Inetitution or Electrical Engineers (North Western Centro) (at 
College of Technology, Manchester) at 7 —S G Brown Loud 
speakers Hinre their Conception with Gramophone l ick ups and 
Wireless Recording Apparatus 

Royai Puotoohaphic Society at 7 —C D Hatlam and R 0 Cox 
Etching Three tolour Halftone by means of a Colour Chart — H M 
( artwright A Halpb, and K h Turner Improvement* in Photo 
lithograph) —Dr T Slater Price Hteoondary Reaction* In Latent 
Image Formation Influence of Free Alkali Halide 

Qdkkbtt Mh ROW'D! ical Ci us (at Medical Society or I ondonh at 7 80 — 
Goaalp Meeting 

Sokkkikld MrTAUURniCAL Abrociation (at 198 Went Street, Sheffield) 
at 7 S(L—F W Rowe The Selection of Suitable Steel* for Gears 


MONDAY, January 2b 

I/ONPON SiHOO! or Hygiene and Tbopicat Medkink (Public Healtli 
DlvisiouX st b — J C Dawe* Public Cleansing The Composition and 
Storage of House and Trade Refuse 

King n Coi i roe, London at 6 30 —Prof J Barcroft The Constancy 
of the Internal Environment lie Evolution and Pm pose (Sutcivd 
ing Lectuns on Ft b 2 and 9 ) 

TUESDAY, January 27 

London Sc hool or Economics, at 6 —Dr F A llayck Prices and 
Production (Succeeding I ectures on Jan 2S 2u and 80 ) 

Impkrul Lgllkgr or 8cian< e and Tk< hnclooy at 6 SO—Prof P P 
Kwald The Theory of Interference of X Rays as a Domain of General 
Crystal Optic* (Succeeding T octuren on Jan 29 and Ofl ) 

R FDNRSDA Y, January 28 

Loni*on 8< Hinii ok Hvf ienk and Tnopu ai Medkink (Public Health 
Division) at 5 —J C Daw** Public Cleansing The Collection ol 
House and Trade Refuse 

Kings ColtE( a, London, at 3 30 —Prof A Pastor The Great Age ol 
Discovery (2) The Reuaissaiica In 8|>ain and Portugal 

Belkabt Museum and Art Gai i key at 8.-C E White Joaiah Wedg 
wood *nd what the World owes to him 


WEDNESDAY, Jani ary 2fi 

Bhimhh Ahtrondmu ai Abnin iation (at Sion CollegeX at fi 
Royal Coilkgr or Burgeons ok England, at 6 —Prof J Paterson 
Rons The Tre&tmltnt of Cerebral Tumours with Radium , with an 
Account of Experiments made to study the Effects of Radium upon 
Cerebral Tissue 

Geological Society ok London, at 5.S0 
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THURSDAY, Jani ary 29 

Bedkord Cm LEGE at fl 15 —Sti Philip Hartog Problems of Modemi 
India (l) Education 

SATURDAY, January 81 

Horniman Museum (Foreet Hill), at 8 80 — Miss M A Murray Moat 
Ancient Egypt. 
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The Worth of Education 
HE presidential address delivered on Dec 31 
last by Sir Richard Gregory at the nineteenth 
annual Conference of Educational Associations was 
entitled “ The Worth of Science ” Proverbial 
philosophy warns us of the difficulty—even the 
impossibility—of getting a quart into a pint pot, 
otherwise the president might have been able to 
include a few remarks on the kindred subject, 
“The Worth of Education” This subject is con¬ 
troversial, especially if discussed in relation to the 
Education Bill now before Parliament for raising 
the age for compulsory education to fifteen , and 
Sir Richard Gregory may have preferred the 
pnmrose path of peace and order , or he may have 
foreseen, warned again by proverbial philosophy, 
that others, including the present writer, would 
rush m where angels fear to tread 

From this point of view the intervention of 
Sir Ernest Berm on tho following day, address¬ 
ing the Independent Schools’ Association, was 
ben trovato As a business man, he has for some 
time sounded a booming note like Big Ben into 
our economic darkness May it continue until 
the dawn of a now economic day 1 Why, he 
asked, did it cost £4 a year before the War 
to give a child elementary education and £13 
to day ? In his opinion, there was no public 
demand for the School Attendance Bill It was a 
“ Bill to educate the child to put the father out of 
work ” The officials of the Board of Education, 
he supposed, exercised their wits by settling 
questions which arose among themaelvos There 
may be some truth in tins, for those who wish to 
study the question of “ The Worth of Education s> 
in tho dry light of science must be impressed 
by the lack of evidence on the subject The 
student of our elementary education in Victonan 
times reads and digests Matthew Arnold’s “Reports 
on Elementary Schools, 1852-1882”, written, as 
his editor says, in a simple and telling style with 
so much knowledge of our own and foreign 
systems, with so sweet a reasonableness, and 
with so high authority as an expert But he 
will look in vain for corresponding official reports 
to-day 

We are all educationists nowadays As Charles 
Hargrove says, teaching is the most difficult job 
in the world, but “ every parent, teacher, elder 
brother or sister, trained or untrained, themselves 
ill taught, impatient, dogmatic, stupid, ignorant, 
and unsympathetic—all must try, for good or ill” 
There is certainly a need for guidance and we 
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should be grateful if the officials of the Board 
would suspend for the time being their discussion 
of the questions which arise among themselves in 
order to give the public trustworthy information 
about the condition of the schools of England 
For, failing such evidence, the public may draw 
conclusions, possibly wrong ones, from unofficial 
publications, Huch as Ethel Manning “ Confes¬ 
sions and Impressions ”, a book written by an 
original author who m happier circumstances 
might have bocome President of the Board of 
Education 

Ethel Manrun and Sir Charles Trevelyan, the 
President of the Board of Education, have this m 
common—that neither profited much from school 
education, though we are not disposed to accept 
au pied de la lettre Sir Charles's denunciation of his 
old school, Harrow, with its distinguished roll of 
old boys Ethel Mannm tells us that during the 
War she was a pupil at a public elementary school 
and was told to write an essay on patriotism, a 
suitable subject Having heard her father quote 
Dr Johnson's dictum, “ Patriotism is the last 
refuge of the scoundrel ", she naturally worked 
it into her essay For this piece of flagrant sub 
versiveness she “ was called up before the head 
mistress, lectured on the wickedness and stupidity 
of my attitude, and caused to kneel for a whole 
morning in the school hall, a punishment popular 
in the school ” Her spirit was not broken She 
failed, however, to obtain a secondary Rchool 
scholarship, collapsing miserably in the viva voce 
examination ! The examiners thought her stupid, 
but as she observos “ I knew I was not stupid, but 
only that I had not their kind of non stupidness ’’ 
Wise child 1 

* Expert' is no doubt a much - abused word 
Mr Henry Ford tells us that so soon as a man calls 
himself an expert, he bundles him out of his works 
Ethel M&nmn would not claim the proud title of 
educational expert, but her evidence seems to be 
very much ad rem , pointing as it does to the need 
for improving our existing elementary education 
before extending its scope The most remarkable 
thing about the discussion of the present Educa¬ 
tion Bill is that the opinions expressed oil its 
fundamental principles have been, with few excep¬ 
tions, unfavourable The Bishop of Gloucester 
stresses this point in his letter to the Times of 
Jan 10 “ I do not suppose", he writes, “ that 

any educational reform of the magnitude implied 
by the proposed Hadow schools has ever been 
introduced with less authority behind it It has 
really nothing to support it except a Departmental 
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Committee and a good Press ” , and later, in the 
same letter 41 It is obvious that the proposal to 
raise the age of compulsory attendance at schoola 
meets with only a limited approval " 

In a short article it is not possible to sum 
manse the views which have been expressed 
on this question , but readers of Nature will 
respect the opinion of Sir William Pope, as given 
in his Norman Lockyer lecture to the Bntish 
Science Guild “ There is little to indicate ", he 
said, “ that a rationalisation of our educational 
methods is m progress Those who have to deal 
much with the young, realise that many, from 
classes of society, are so poorly endowed mentally 
that all but the rudiments of education are wasted 
on them Others, ogam drawn from ever} 
stratum of society, are intellectually so gifted that 
their education may be profitably extended until 
well into the twenties ” No one will suspect this 
distinguished chemist of a desire to create 1 wage 
BJaves ' 

Manual work is sometimes the best method of 
developing human personality “ I don’t like work 
—no man docs ", says one of Conrad's characters, 
"but I like what is in work—the chance to find 
oneself—your own reality—for yourself, not f$ 
others—what no other man ever knew " Regi 
mentation, however distasteful to the English 
people, is necessary to secure that all children learn 
to read and write and to do sums, though, as regards 
the last accomplishment, many of the wise and 
eminent pass through life by using their fingers, 
Nature’s abacus But the shades of the prison 
house should begm to lighten befoie the growing 
boy as soon as he has acquired these rudiments 
of knowledge Part time education, Mr Fisher's 
golden calf, before which the whole educational 
world prostrated itself a few years ago, is now cast 
down—unfortunately, we think, particularly as 
regards works' schools 

What is most to be regretted, however, is the lack 
of common sense shown m the discussion of these 
vital questions Sir Ernest Benn (loc cit) said that 
in 1830 very little common sense in regard to 
education was to be found We will Bhow our 
possession of this rare commodity by bringing 
this article to a close before it becomes discur 
sive—and how better than by reproducing Sir 
Richard Gregory’s quotation m his address on 
“ The Worth of Science ” from Descartes, who 
said that he studied science “ to learn how t<J 
distinguish truth from falsehood, m order to be 
clear about my actions and to walk surefootedly 
in this life ” T Ll, H 
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Geometry of Four Dimensions. 

Geometry of Four Dimensions By Prof A R 
Forsyth Vol 1 Pp. xxix + 468 Vol 2 Pp 
xi + 520 (Cambridge At the University Press, 
1930) 75s net 

HIS work, which is primarily a formal treatise 
on the differential geometry of curves, surfaces, 
and threefold regions in ordinary homaloidal space 
of four dimensions, follows fairly closely on the lines 
of the author’s very well known treatise on differen¬ 
tial geometry in a three-dimensional space Prof 
Forsyth naturally prefers, however, in a treatise of 
this kind, not to assume, on the part of the reader, 
any previous knowledge of the elementary metrical 
properties of lines, planes, and planar throefolds in 
four dimensions, and he devotes the first half of 
his first volume, therefore, to a very systematic in 
vestigation of such properties, partly as a founda¬ 
tion to the subsequent theory, and partly for their 
own sake This section of his work includes, there¬ 
fore, a consideration of such concepts as the four 
direction cosines of a line and the six orientation 
co ordinates of a plane, leading up to a very com 
plete set of formula for the inclination and other 
properties of lines, planes, and threefolds in four 
dimensions , and though some readers will prob¬ 
ably claim that part of this work could have been 
simplified by making use of the projective aspect 
of metrical four space, and in particular by intro¬ 
ducing the concepts of solid at infinity and absolute 
quadric, yet no one will deny that the author’s 
treatment is very clear and adequate as it stands 
He concludes this more elementary work by a 
chapter on what he oalls globular representation of 
directions, analogous to spherical representation 
in ordinary space, and uses this in the analysis of 
general finite or infinitesimal displacements of the 
orthogonal frame of reference 

The remainder of the first volume is taken up 
with the foundations of the differential theory of 
curves and surfaces m four dimensions, the analysis 
involved being very analogous to that in Prof 
Forsyth’s former treatise referred to already He 
proceeds in particular to establish the properties of 
a curve at a point of itself, namely, the natural 
orthogonal frame of reference at the point, the 
curvature, torsion, and tilt of the curve, and the 
centres and radii of circular, spherical, and globular 
curvature He investigates also the curves, ana¬ 
logous to the helix m ordinary space, which have 
constant curvature, torsion, and tilt, and also those 
for whioh the ratios only of these are constant In 
Chapter ix he considers the dual aspect of a curve 
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as the edge of regression of a developable generated 
by the intersection of consecutive solids of a simply 
infinite family, and further on, he interprets the 
various developables associated with a curve , and 
finally, in Chapter xi he finishes off his work on 
curves by outlining briefly the general theory of a 
curve in any number of dimensions 

The chapters on surfaces which occupy the 
remainder of vol 1 provide a most fascinating in¬ 
vestigation, presented with delightful cianty and 
skill of exposition It appears that a surface m 
four dimensions is a much more interesting con¬ 
struct in some ways than one in three dimensions 
It has, for example, at any point 0 of itself, a 
normal or orthogonal plane N instead of a unique 
normal lino as in three dimensions, and it appears 
on one hand that the intersections with N of the 
normal planes at points consecutive to 0 lie on a 
conic in N called by Komnierell the characteristic 
conic of the point 0, while on the other hand, the 
centres of circular curvature at 0 of geodesics 
through 0 lie on a lemmsoate in N which is in fact 
the pedal of the conic in regard to 0 Not only so, 
however, for it appears m addition that there are 
four principal radii of circular curvature of geodesios 
through 0, and these turn out very nicely to be the 
four normals from O to the characteristic conic, 
while the feet of the normals, which incidentally are 
points of contact of the come and the lemmscate, 
arc the centres of curvature on the four radii in 
question Prof Forsyth has certainly succeeded 
in giving a fine account of this fascinating thoory 
In the second volume the authoi begins by laying 
the foundations of the theory of curved three 
dimensional regions in space of four dimensions 
He defines such a region by giving expressions for 
the co ordinates in teims of these parameters, and 
after obtaining the fundamental quadratic differ¬ 
ential form for an arc element on tho region, he 
places on record all the necessary relations between 
the various associated magnitudes, including ex¬ 
pressions for the parameter derivatives of the co¬ 
efficients of the fundamental quadratic form m 
terms of Chnstoffel index symbols, formulae ex¬ 
pressing those of these latter which belong to one 
kind in terms of those of tho other kind, and 
formulae for the fifty-four derivatives of Chnstoffel 
symbols of the second kind, obtaining finally the 
complete set of six Gauss and eight Codazzi rela¬ 
tions betwoen the coefficients of the fundamental 
and secondary quadratic differential forms Pro¬ 
ceeding then to extend to a region the various 
notions already familiar in regard to a surface, he 
gives one chapter on linear curvature and lines of 
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curvature on a region, another on properties of 
geodesics and geodesic? polar co-ordinates, a third 
and most interesting chapter on geodesic surfaces 
and the two measures of superficial curvature, the 
Riemann and the additive, associated with any 
orientation of a tangent plane at a point of the 
region, together with an investigation of their 
principal values , and he adds a fourth chapter on 
properties of loci of centres of curvature 
In treating next of general properties of surfaces 
in a region as distinct from those of a surface in free 
homaloidal four-space, he is careful to point out the 
important properties of immersion possessed by the 
former relative to the regions m which they lie, 
as, for example, the measure of deviation of their 
geodesics from the geodesics of the region He 
obtains, however, all their spatial properties and 
curvatures as well, relating these wherever possible 
to properties of the region 

After an illustrative chapter on ovoidal or quadne 
regions, the author gives next an introduction to 
the theory of mimmal surfaces in four dimensions, 
first in regard to surfaces of mimmal area existing 
in free space, and secondly in regard to surfaces 
whose area is minimal on a region contained m such 
a space These latter are, of course, of great im¬ 
portance as being the most obvious generalisations 
of the all-important geodesic curves, and Prof 
Forsyth obtains their characteristic property, 
namely, that their additive measure of regional 
geodesic curvature is zero Nevertheless, one feels 
inclined to think that these surfaces might surely 
be made to play a more important part than they 
seem to at present Prof Forsyth, however, 
evidently finds a more stimulating topio in his 
succeeding work on minimal regions 

In Chapter xxiv the author sketches the theory of 
the various curvatures, linear, superficial, regional, 
etc , of a manifold of n dimensions in space of n +1 
dimensions, obtaining also their pnncipal values at 
a point He obtains finally, without reference to 
the absolute differential calculus, the principal 
values of all the curvatures at a point m terms only 
of those of the linear curvatures there One curious 
fact which emerges here is that although for surfaces 
in ordinary space the coefficients of the secondary 
quadratic form are not usually expressible in terras 
of those of the fundamental quadratic form, yet for 
a manifold of n dimensions in (n +1) space (n >3), 
the corresponding coefficients are in general so ex¬ 
pressible—a most interesting result 
The rest of the work is taken up with a systematic 
investigation and geometrical interpretation of the 
concomitants of configurations m quadruple space 
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For this purpose, Prof Forsyth uses by preference 
Lie’s theory of continuous groups, which he believes 
to have certain definite advantages in this con¬ 
nexion over the method of the absolute differential 
calculus He considers in successive chapters con¬ 
comitants of curves, surfaces, and threefolds, and 
includes in the last ohapter complete systems of 
concomitants of a region, of grades three and four, 
in terms of which all others of the same or lower 
grade can be expressed J G S 


Concerning Ceramics. 

(1) An Encyclopaedia of the Ceramic Industries 
being a Guide to (he Materials, Methods of Manu¬ 
facture, Means of Recognition , and Testing (he 
various Articles produced m the Clayworktng and 
Allied Industries By Alfred B Searle In 3 
volumes Vol 1 Pp xxvn + 391 Vol 2 
Pp 462 Vol 3 Pp 384 (London Ernest 
Benn, Ltd , 1930 ) 63* net each volume 

(2) LHatomaceous Earth By Robert Calvert 
(American Chemical Society Monograph Senes, 
No 62 ) Pp 261 (New York The Chemical 
Catalog Co , Inc , 1930 ) 6 dollars 

(3) Some Writers on Lime and Cement from CaU^ 
to Present Time By Charles Spackman Pp 
xvn+287 (Cambndge W Heffer and Sons, 
Ltd , London Simpkin Marshall, Ltd , 1929 ) 
16* net 

(1) TN attempting to amve at an estimate of the 
-L utility of this complex work—Searle’s 
“ Encyclopaedia ”—the reviewer first commenced 
to trace out the ramifications of various subjects, 
but the constant distractions provided by interest¬ 
ing notes on totally different matters made pro¬ 
gress slow and uncertain This method was then 
discontinued in favour of a system of ‘ dapping ’ on 
single topics, some of which were very familiar ta 
the reader and some the reverse Continuing this 
method for a few months rather drastically altered 
his first impressions It is not difficult to find a 
variety of mistakes, and by these to frame a con¬ 
demnation of the work What is more difficult is 
to view the work fairly from the point of vantage 
of the normal user, that is, one frankly seeking 
information 

The book is full of pleasant surprises, on the 
other hand, much is omitted which one might 
fairly expect to find The author largely forestalls 
criticism of his imperfections by suggesting that 
the work, to be done perfectly, could not be accom¬ 
plished by any man, and that, with all its imperfec¬ 
tions, it might still be very useful, and so it is. 
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Its primary appeal, properly enough, is to those 
who have, so far, not had much contact with the 
object of their inquiry Nevertheless, there is an 
imposing array of articles of a very high standard 
Examples are the articles on electrical insulators 
and porcelain, hardness (of ceramic materials), 
plasticity, roofing tiles, rope haulage, and semi-dry 
process A very valuable feature of the book is the 
inclusion of fairly extensive references to the litera 
ture In this respect, if no other, the research 
worker and technical man, engaged in the task of 
collecting information on a new venture, are sure 
to be well repaid by including this book as a means 
of ready access 

Although the work is, on the whole, well balanced, 
the reviewer feels that there is less vitality and 
intimate appreciation shown in the articles relating 
to pottery practice than m the other numerous, 
and chiefly ‘ heavy clay wares *, branches Informa 
tion relating to kilns and ovens for fine ceramic 
goods seems disproportionately small, though this 
can be comjiensated by use of the references In 
this connexion, a misrepresentation of accepted 
theory is to be found in the article on continuous 
chamber kilns, where it is stated that “ A further 
disadvantage is that hot air must pass downwards 
through the chambers to be heated , this is in the 
opposite direction to its natural flow, so that it is 
difficult to ensure the heat being uniformly distn 
buted ” The article on “ Output of Kilns ” might 
have been expected to give typical figures for 
different kilns and products, whereas the informa¬ 
tion afforded is limited to the acceleration of bnck 
kilns and general remarks about chimneys, founda 
tions, leakage, and wet fuel 

The article on drying, though founded on the 
excellent treatment by Bourry, has a rather antique 
aspect for a modern work and would have been 
improved by the infusion of ideas from, for example, 
the work of Fisher and of Sherwood The author 
bravely copes with the causes of defects m drying, 
but seems to explain them in terms which leave 
the reader no wiser He refers to the importance 
of a knowledge of the ratio of the rate of evapora¬ 
tion to the rate of diffusion of water m the body, 
and that this ratio must be found for different 
materials, and shapes, by trial, before such defects 
can be cured Now, a ratio, being a number, 
needs an instrument, or instruments, for its 
measurement One never hears of such being used 
m practice, and, in fact, such problems are solved, 
on the works, by hit-and-miss methods Further¬ 
more, it is certain that the diffusion of moisture 
in clay becomes more and more difficult as its 
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shrinkage progresses, and a piece of olayware, 
particularly if thick, has a moisture gradient, with 
corresponding variations of resistance, from the 
inside out to the face The state of affairs is such 
that the ratio must be different for every part of 
the article and every interval of time during the 
course of the drying 

In dealing with tho high temperature side of 
ceramics, a large number of phase diagrams is 
reproduced Many of these are well placed, but 
some appear to be purely ornamental, as no refer¬ 
ence is made to them, or explanation of the marked 
points, m the text Future editions will, no doubt, 
amend this 

The article on ban urn carbonate should dis 
tingmsh between the relative utility, as a cure for 
troubles due to soluble sulphates, of the precipi¬ 
tated substance and of ground wi then to 

In dealing with daub for kiln wickets, etc , a 
better statement should have been given of the 
making of a suitable mixture, sufficiently adherent, 
and, above all, free from such shnnkage as gives 
nso to cracks on drying 

The question of filtration of ceramic body slips 
is one of very groat importance, and whilst many 
aspects are well treated, it is regretted that due 
emphasis is not placed on tho fact that clay filters 
itself, the filter cloth being merely a support, and 
that, bung to some extent colloidal, the pressure 
of filtration has much to do with the ultimate 
residue of water in the cake, apart from its effocts 
on the speed of working 

The reviewer would like to put forward a plea 
for that important clay working area, North 
Staffordshire, in the matter of the use of the term 
marl It is the custom of that district to refer to 
the local fireclays as 1 marl \ without any suggoa 
tion that they are inferior m refractoriness due to 
tho presence of lime, which they are not Tb< 
confusion which arises is one which could readily \h 
cleared up in a work of this nature 

Among definitions which will prove misleading to 
the student, though clearly not intentional, are 
“ Ration—One of a pair of electrodes ", and, under 
“ Quartz " angular rotation in degrees per min " 
There is a number of other mistakes, doubtful 
statements, and cases of bad construction in this 
article They appear sporadically in a work which 
is, on tho whole, well edited The article on plas 
ticity, in spite of its general good quality, suffers in 
this way The thickness of the water layer on clay 
particles in a plastic mass is given as 1 00006 m , 
alumina- for alumino-, W E Emery for W E 
Emley, Emerly for Emery, and Jachum for Joohum 

x 1 
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The tables giving the composition of seger cones 
are in need of editonal attention 

Tho reader of this rather fearsome sample of 
objections and errors might be influenced to avoid 
the book That would not be the reviewer's wish, 
considering the very wide scope of tho work, its 
undoubted helpfulness for ready reference, and the 
considerable opportunities afforded by the litera¬ 
ture references of eliminating errors by closer 
inquiry Mr Scarlo is certainly to be congratu¬ 
lated He has greatly lessened the labour for 
those who may follow m his footsteps, and, 
m the meantime, provided a useful guide for 
]busy men 

(2) Calverts “ Diatomaccous Earth ” is a very 
worthy addition to the American Chemical Society’s 
Monograph Senes, which already includes books 
of the greatest inteiest to tho ceramic technologist 
Amongst these may be mentioned Sosman’s 

* Properties of Silica ”, Svedberg’s “ Colloid 
Chemistry ”, and Vail's Soluble Silicates in 
Industry ” Tho use of diatomaceous earth, or 
kioselguhr, for high tunjierature insulation has 
very greatly increased in the last decade, and no 
better subject for a monograph, collecting existing 
information in a useful form, could have been 
chosen The same remark applies, with equal if 
not greater force, with reference to its use as an 
aid to filtration, notably of sugar syrups, and as an 
addition to Portland cement Whilst these are the 
chief uses of kieselguhr, it has many others depend¬ 
ing on its fine pore structure, polishing powers, and 
reactivity with hme and alkalis 

Calvert deals with the natural origins, properties, 
and uses of his material in a manner which leaves 
little to bo desired The illustrations and refer 
encee are copious and well chosen , ready refer 
ence is facilitated by good indexes The paper 
and binding are of good quality Very few ad 
verse criticisms seem possible a few cases of 
faulty construction and printers’ errors occur 
For those who prefer to think of furnace tempera¬ 
tures in terms of Centigrade degrees, the almost 
invariable use of the Fahrenheit scale involves 
frequent mental arithmetic Tho importance of 
the Danish deposits has not, perhaps, received its 
due, but as the development in this area has been 
chiefly recent in date, it will perhaps receive more 
attention in a future edition The work undoubtedly 
deserves a special place on the bookshelves of every 
ceramic technologist 

(3) All those who have cause to search the 
literature for historical information on calcareous 
cepaenta and hme will be grateful to Charles Spack- 
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man for collecting the results of ius researches 
in this volume The work commences with short 
definitions of a large variety of cements, and an 
index to the names of the authors whose works are 
dealt with chronologically in the main body of the 
book The works abstracted or described range 
from Marcus Porcius Cato, 234-149 bc, to tho 
modern works of Kmbbs and Eckel and the pub¬ 
lications of the Building Research Board The 
reviewer has noted a few minor errors, but, on the 
whole, the book has been well edited It concludes 
with a suitable subject index S R Hind 


A Late Greek Manuscript on Alchemy 

Union Acadimtque Internationale Catalogue des 
manusents alckimiques grecs Public sous la 
direction de J Bide/, F Cumont, A Delatte, 
Sir Frederic Kenyon, O Lagercrantz, J Ruska 
et C O Zuretti Tome 7 Anonymi de arte 
metalhca seu de motalJorum conversions in 
aurum et argentum Edidit C O Zuretti Pp 
lx +466 (Bruxelles Maunce Laraertin, 1930 ) 

HE earliest treatises on chemistry were com 
posed m Hellenistic Egypt (Alexandria) 
during the first centuries of the Christian era, 
Their language was Greek (koivtj), and their con* 
tinuations in the Byzantine period, for example, 
under Herachus (a d 610-641), present no new 
features After the Mohammedan conquest of 
Egypt in a i) 640, the treatises passed into an 
Arabic dress, and from about ad 1100 they arrived, 
in a sadly corrupted form, in the west m the shape 
of Latin versions (or 4 perversions ’) made m Spain 
The original Alexandrian treatises have been 
published, with translations, by Rerthelot and 
Ruelle ( ‘Collection des alchimistes grecs”, 3 vols , 
Pans, 1887-88), and, although from time to time 
threats of an ‘improved ’ edition have been put 
forward rather fretfully by German scholars, this 
publication is likely to remain for some time to 
come the basis of our knowledge of the earliest 
chemistry Tho principal manuscripts and their 
contents have been known for a long time , in the 
selection of texts for publication or repubhcation 
the advice of a chemist would no doubt prove 
useful, since the interest and value of such texts 
vary considerably 

That the Latin versions were sometimes re¬ 
translated into modem Greek was well known 
Berthelot (“ La Chimie au moyen Age ”, vol 1, p 
165 , tb , “ Introduction k la chimie des anciens et 
du moyen Age”, p 207) had directed attention to 
a case m point, the work “ n«iy>ou tgC 0€o*T<mKot> 
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7 rpbs Ttfv Ttxvyv T7j S dpxwias ”, which is merely a 
translation of a Latin work attributed to Albertus 
Magnus Some of the Traitds techniques ” pub 
bshed by Berthelot (“ Collection ”, 321 f) also 
appear to be of this character 
The work edited by M Zuretti, with great care 
and skill, which is now before us, appears to bo a 
translation made about the fourteenth century in 
Italy from a Latin treatise or treatises, probably in 
turn translated from Arabic sources The date and 
language of the treatise will be sufficiently ob\ious 
from the small chrcstomathy which follows 


f p 

fa <fiovpvi\ov , 
fa MtlTl KaiXTTUHp , 

a\bl vtrpov Kal flopaxlov , 
Orl pd<f>0ay , 

/WXr «ts ovpivdXtov , 
a\dy ap.p-uitna.Kov , 

iv <rU\y (axungta ), 

dXat fHrpovp 


PVotov pxapfijTov 
t& a.Tiy\iip tv t\aiov itpoiao\i 
ptTtk&V , 

fv 6BovL<p TTi a; 
fa (for a flask) 

pl)Tov\ov apatvtKbv , 

CSutp (aqua vitae ), 
dXcu dX^aXi KaXovptvris 

<r6 £a ( soda ), 

dXaf t 7jt irfapa* (ml petroe) 
dXaroy roO raprapov 


The theory of the composition of metals from 
mercury and sulphur, which is attributed to 
Hermes Trismegistus, is given in the usual form 
the four ‘ spirits * (that is, volatile bodies, a designa 
tion which appears in the Alexandrian treatises) 
* 2 Lro mercury, sulphur, arsenic, and sal ammoniac, 
although the latter is said to be reallv a salt, not a 
spint The word xenon , which usually means 
simply ‘powder* (Xtluxroy els £iypioi), is, for some 
reason, not translated by the editor An unusual 
feature is the classification of sonic metals as 
‘masculine* (for example, iron), which may ha\o 
an astrological basis 

The only actual authority quoted in the text 
appears to be “Solomon the soldier” (m*t« tov 
i.oXo/Atui'Ttt tov <TTp<iTuoTi]v ), although Arnold of 
Villauova appears in the table of contents Sub 
limation is dvd/3a<rts the Alexandrian term is 
Some of the recipes have the ending charactenstic 
of a Byzantine treatise <rvv (Stephanos in 
Ideler's “ Physici et medici Graeci minorts ” 
vol 2 , pp 199-253, each chapter, title, of 

which has it) There is an attempt at a lexicon of 
concealed names (p 174), and no doubt many of 
the names of substances m the recipes are of this 
character, since the chemical operations as given 
are frequently impossible A very curious name is 
a\as to aXapirphr (sal alembroth , used, according 
to Kopp, “ Geschichto ”, vol 4, p 195, for a 
mercury salt by Paracelsus “or perhaps earlier 
m our treatise it is a mixture of alkali salts) 
Mineral acids (rfiwp appear, as well 

as rectified alcohol 
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Several words arc left untranslated by the editor 
( 1 ) Kijftov vtovp Tt'/uoi (p 216), given as ccrcm- 
n#um pretiosum ( ? “ precious ointment ”, as pvpov 
fiupvTiptw in Matthew xxw 7), the translation on 
p 217 seems defective m some respects , aeration 
is an operation described in the early Alexandrian 
treatises and is dc n\ ed from the old encaustic 
painting in four colours black, white, vellow, red, 
ni wax, these colours being mixed on the palette, 
MtfjoT.iKt*, over a small brazier (shown in Berthe- 
lot’s, “ introduction ”, p 140 but there erroneously 
called a ‘ bain mane ”) , ( 2 ) r^piKi (probably 
ielated to £> 7 / 7 ( 01 ), (3) mtpexnnoxp (indexed as 
* franco galhce vapin 7 \ which is improbable 
vrrajnnuJt is gum arable m Ruhland s 1 Lexicon**, 
1012, p 412) , (4) fmo-TL^iov, which dissolves iron 
and all bodies and is piKm/pim OatputrTt'n , perhaps 
an acul distilled in the alembic ( instrument de 
\ cm, on forme do pturrapiui ” in Syncsios , Berthe 
lot, 4 Introduction , p 104) ( 3 ) (p 320 , 

perhaps (o\poi , as it is among \ollow and red 
colours) ( r >) m<V n fKoi ( 7 ondamqne Chinese iron), 
etc 

The mention of a reverberatory furnace (<j>ovp 
itAAtoi ptfiepfarepaTKivts p 202, etc ) seems an 
early f icferenee reverberatory hre (trip ptfitpp 
irepaTi(nnis , p 308) is ilso used The use of 
the revcrheiatorv furnace in England is said by 
Bishop Watson ( ‘ Chemical Essays ”, vol 1, p 33, 
vol I, p 27), where it is called a rapofa) to date 
only from the end of the seventeenth century 
The Latin tianslation appears to bo technically 
fairly good (Oa<>t translated as aes on p 383 has 
escaped the list of corrigenda cm p 403) , the 
nqmremcnts of chemists would better be met by 
French or English The chemical interest of the 
treatise is small , most of the recipes given seem 
to have been copied unintelligently by the compiler 
of the manuscript, which appears to contain 
material of very vanous dates Some parts aro 
derived from Alexandrian or early Byzantine 
material , others hayo certainly come from Arabic 
versions, whilst others seem quite late and are 
probably' derived from Italian recipe books almost 
contemporary with the date of compilation of the 
MS It is perhaps noteworthy that the treatment 
| of pigments finds no place in the treatise, whilst it 
occupies most of the space in Italian recipe books 
of the same or somewhat later i>onod 

We have to thank M Zuretti for tho v ery success 
/ul result of his difficult task of editing this interest 
ing work and for the excellent index which accom¬ 
panies it 

J R Partington 
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Our Bookshelf. 

Alien s Commercial Organic Analysis Vol 8 
(Hucostdes, Non Glucostdal Bitter Principles, 
Enzymes , Putrefaction Bases, Ant mol Bases , 
Animal Acids , the Cyanogen Compounds, the 
Proteins, the Digestion Products of Proteins 
By the Editor and the following Contributors 
Julius Grant, G Barger, K G Falk, Philip B 
Hawk and O Bergeim, G H Buchanan, S B 
Schryver and H W Buston Editor Dr C 
Ainsworth Mitchell Fifth edition, revised and 
partly rewritten Pp x + 761 (London J and 
A Churchill, 1030 ) 30* 

Nearly twenty years have elapsed since the issue 
of the corresponding volume in the fourth edition 
of “ Allen’s Commercial Organic Analysis ” Prob¬ 
ably in no field of analytical work have more 
changes taken place during this period than in the 
subject matter under review, and particularly in 
the sections on nitrogenous constituents of annual 
and plant materials The present \olume is, there 
fore, practically a new book The general subject is 
considered in a series of well written monographs 
by specialists in their respective subjects, and the 
high standard of the previous volumes has boon 
maintained 

As pointed out by the editor, there must of 
necessity be a certain amount of overlapping in an 
exhaustive work of this type written by a large 
number of experts Thus, emymes aro considered 
in their relation to glucomdes and elsewhere in the 
book from a different aspect, namely, in their 
connexion with the hydrolytic dissociation of pro 
terns On the whole, however, the book gains by 
such repetition, since the subject matter is con 
sidered by each specialist from a different aspect 
Again, in a < onsideration of the subject- matter of 
‘ animal bases ’ certain related compounds have 
been discussed already in previous volumes (pyridine 
derivatives, mononammes, etc ), while some related 
compounds die reviewed in the section on putre¬ 
faction bases ’ In this section, therefore, the 
author has been able to omit these from his review 
Even with these omissions this section on ‘ animal 
bases ’ extends to more than 180 pages, and 
constitutes a veiy complete thesis m itself, on this 
difficult subjoct The sections in the present volume 
on the analysis of pioteins and on the digestive 
products of the pioteins are the last contributions 
of the late Dr S B Schryver to this branch of 
chemistry It is of interest to note that it is 
intended to include a tenth volume in this series 
which will include recent advances and also a 
complete index to the whole series 

J Rkill\ 

Gestalt Psychology By Prof Dr Wolfgang Kohler 
Pp xi + 312 (London G Bell and Sons, Ltd , 
1930) 16* net 

The author in his preface apologises for his difficulty 
in presenting Gestalt psychology in a foreign lan 
guage , one may say at the outset that his English 
is much better than that of many writers to wnom 
it is the mother-tongue The author also points out 
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that the subject matter as presented resembles a 
promising start rather than a complete achieve¬ 
ment It is a" pity that this useful point of view 
is not maintained as the tone of the actual exposi¬ 
tion, for that appears to be rather unnecessarily 
controversial and dogmatic 

To express the Gestalt theory m a few words is 
impossible It arose primarily out of the expen- 
mental study of space perception, and the results 
of this study led to dissatisfaction with the prevail¬ 
ing theories and the formulation of what is known 
as the Gestalt theory The word Gestalt has too 
much significance, unfortunately, in the German 
language, and its English equivalent too little 
It is used to mean 4 form ' or ‘ shape \ but also a 
state or process, or a segregated whole, and the 
theory is applied to most of the phenomena of 
sense perception, and then to processes of thought 
The author discusses the properties of organised 
wholes, behaviour, association, reproduction, and 
insight, from this point of view The varieties of 
dirocted attitude are held to be due, not to instincts 
or pre existing drives, but to the actual situation 
In experimentation the Gestaltists have done 
excellent work, and their challenge has been a 
useful stimulus, but a book of this size ought not 
to omit such contemporary work as that of Prof 
Spearman 

The hypotheses put forward involve both physio 
logy and physics, and the truth cannot be estimated 
yet “ All experienced order in space and time is 
a true representation of a corresponding order in, 
the underlying dynamical context of physiological 
process ” We do not know Although there aro 
constant references to the experimental data, yet 
few details are here given Less repetition and 
fewer analogies from physics would have added 
considerably to the value of this nevertheless 
important communication 

The Aquatic (Naiad) Stage of the British Dragon- 
fit* (Paraneuroplera) By William John Lucas 
(Ray Society Volume No 117, for the Yeai 1930 ) 
Pp xn+132 + 35 plates (London Dulau and 
Co , Ltd , 1930 ) 25* 

In this work the author describes and figures the 
last immature mstar in each of the forty-two species 
of dragonflies found in Great Britain Since the 
whole of the early life of these insects is passed in 
water, and lasts on an average about two years, 
it is not surprising that the complete biology 
of very few of the species has been followed 
There is consequently a large field open for the 
enthusiastic naturalist to explore as regards 
these insects In the introduction to this vmume 
the general structural details of the immature 
stages of dragonflies are explained, and with this 
information the reader is enabled to pass on to 
the diagnostic keys to the nymphs or naiads, as 
they are variously termed, arranged in families, 
geneia, and species The use of these keys will 
enable any given example to be traced down, 
and this preliminary determination can then be 
confirmed by reference to the detailed specific 
descriptions given in the general text 
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At the end of the book there ib a wealth of 
coloured and half-tone plates, which are reproduced 
in all oases from the author's personal drawings 
In theee plates the entire nymph, or naiad, is 
accurately figured, together with the mentum and 
palpi In the suborder Zygoptera one of the 
caudal lamella is usually also represented A 
monograph so complete as the present one is 
obviously the result of many yeara patient search 
and observation In some cases the living stages 
have been procured and the descriptions and 
illustrations made from these , in others, spirit 
material has been utilised, while for a considerable 
number, recourse had to be made to the exuviae 
out of which the imagines had emerged The 
author has appended to his descriptions notes 
relative to the habits, etc , of the different species 
Although all the species are carnivorous, little 
seems to be known relative to their actual prey 
and whether they exercise much discrimination 
in this respect 

The present volume is well up to the standard 
of other volumes issued by the Ray Society, and 
both that body and the author arc to be congratu¬ 
lated upon its production ADI 

The Newcomen Society for the Study of the History 

of Engineering and Technology Transactions , 

Vol 8, 1927-1928 Pp xi + 196 + 2d plates 

(London The Newcomen Society, 1929 ) 20* 

Vol 8 of the Transactions of the Newcomen 
Society contains ten papers read during tile winter 
1927-28 and during the summer meeting of the 
latter year at Stourbridge , two notes and com¬ 
munications , a subject list of books and pamphlets 
relating to the history of technology, 1920-30, 
a list of members , the annual report, and 23 
finely produced plates As usual, the range of 
subjects is a wide one, the papers lucludmg those 
of Mr E W Anderson on the development of 
the organ , of Mr T Rowatt on railway brakes , 
of Mr J E Hodgson on James Sadler of Oxford, 
and of Mr J W Hall on the making and rolling 
of iron 

Two papers respectively by Engr Capt E V 
Smith and Mr L F Lore© deal with the early 
history of steam navigation in England and 
America In that by the former is an account of 
the machinery of the ss Victory in which Capt 
John Ross set out m 1829 to discover the North 
west Passage From Ross’s account of his long 
sojourn in the north, it was known that the 
machinery proved a failure, but hitherto nothing 
was known of its construction Particulars and 
sketches of it were found a year or two ago in 
the note-books of Simon Goodrich which were 
preserved m the Science Museum, and some of 
his sketches have been reproduced in the Trans¬ 
actions 

The summer meeting gave an opportunity for 
several interesting communications on the early 
industries of the Stourbridge district One of 
the * notes ’ included m the volume is a long and 
valuable paper by Col N T Belaiew on the 
Sumerian mma, its origin and probable value, 
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while another by Dr Carl Sahlin recalls the work 
of Thomas Lewis and Samuel Owen, two British 
pioneers of mechanical engineering in Sweden 

Myths and Legends of the Australian Aboriginals 
By Dr W Ramsay Smith Pp 356 +38 plates 
(Ixmdon, Bombay and Sydney George G 
Harrap and Co , Ltd , 1930 ) 21* net 

Dr Ramsay Smith classifies the myths and 
legends of the Australian aborigines which he has 
collected m this volume mto ‘ origins \ that is, 
stories of the creation and beginnings of things , 
animal ths, religious, social, and pcisonal mytns, 
and has strung them together in the form of a con¬ 
nected narrative by notes on customs and beliefs 
cognate to each class These notes give the un 
instructed reader a general view of abonginal cul¬ 
ture as a background for the Htones Dr Ramsay 
Smith is fully alive to the importance of aboriginal 
legendary lore m its bearing upon thoir institutions, 
and it is therefore surprising to find that, even 
though ho disclaims any intention of giving a 
scientific exposition of Australian mythology, there 
is no indication of where and when the material was 
collected Except in one oi two cases, the name of 
the tribe m which the imth occurred is not men 
tioned All that we are told is that tho myths refer 
to “only a few localities in Australia and only a few 
tribes in them ” As the stones, which are very much 
‘written up *, bear very directly upon problems of 
aboriginal belief, this is a grave defect —all the more, 
pf iImps because the book rs intended to be popular 

La Loirainc metallurgique Par Axel Somme 
Pp vm + 250+7 plaruhea + 12 caites (Pans 
Editions Berger Leviault, 1930 ) 30 francs 

In spite of their low iron content, the minette 
deposits of Loriame are of gieat importance 
B<foie the Euiopean War they weie partly in 
Germany now they he in France except for a 
small area in Luxemburg, which will probably 
be exhausted in half a centuLy Prof Somme has 
mode a close study of the geogiaphical and econ¬ 
omic conditions m these relatively new iron ore 
districts with their rapidly growing towns He 
has produced a monograph of considerable value, 
tracmg the giowth of the industry, its lessening 
dependence on Ruhr coke its maikets and lines 
of expoit, and the mam labour problems which 
are entailed He discusses even the effect of the 
industry on agriculture in Lorraine and Luxera 
burg The book is well documented and has a 
number of sketch maps and illustrations 

Philosophy of a Biologist By Sir Leonard Hill 
Pp \m +88 (London Edward Arnold and Co , 
LDJO ) 3* iSd net 

This little book is a review of our present knowledge 
and views by a distinguished physiologist It will 
be read with pleasure and interest by all scientific 
men, whether or not they agree with the author's 
endeavour to suggest that “ modem science has 
brought us to the conception of a power eternal, 
infinite, unknowable energizing all m the 

universe, the dead no less than the quick ” 
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Letters to the Editor 

[The Editor dots not hold himself responsible for 
opinions rxprrssid by his correspondents Neither 
cun he undertake to return , nor to correspond with 
the un 4 iters of, rejatcd manuscripts intended for this 
or any othir part of Natl he No notice is taken 
of anonymous communications 1 


Stellar Structure 


T r is only with Noim qualms that 0 n outwit r fan 
cntoT into the discussion of questions of stellar 
stmotun , but T find that Sir James Jeans is speaking 
more favourably of Pi of Milne s theory than ho 
thinks when h< sons that it contains little lhat has 
not been anticipated eithei by Sir Arthur Eddington 
or by himstlf 1 A tbeoiv that will combine tbo good 
points of Eddington s and Toans’s tbeoncs ia precisely 
whut observers ot the progress of astrophysics have 
long wished to st( Jeans regimes a liquid inteilor 
to explain binary fission , Eddington says that owing 
to ionisation the gas laws must bold through most 
of the interior Eddington, assuming that the gas 
laws hold throughout the interior, mftis the mass 
luminosity ulation which is verdad by ohm rvation 
except foi tla adjustment c»t a single constant 
Neither theory appeals to account fen the facts 
explained by the other and there must be some thing 
that both nuthois have overlooked It seems to me 
that thee hie f rccomint ndation of Pi of Milne V method 
ot attaek is tlmt it foreshadows a means of finding 
out what this is 

Ah to Pmf Milne’s insults, the most stiiking seems 
to me' to have < stuped comment In bis forthcoming 
paper J he givcN it suits foi the' companion ot Sinus, 
containing an adjustable paiaimtu J If we* take 
this equal to 0 28 wo get 

Ihrorcticnl Olwnmnl 


Mean donsit v (gm /e rn ’) ti 10* 

KndiiiH (< rn ) J 4 H> 9 

J ffoetive' tr mpe inturo (tie glees) 00(H) 


0 10 * 

1 0 10® 

HOOO-10000 


An ngini merit in older of magnitude for matte i ho 
far n moved hom any state' known m the laboratory 
must be impressive paiticnlnrly Hinco as Pi of Milne 
indicates tin'theory iseapable of fintherdeyelopment 
The gencitttion of Htellai energy has long been an 
intractable problem Eddington locogniscs the ehtli 
cultv ot accounting for it at the tcmpeiatmes given 
by Ins theory JcanH eleals with it by intioducmg 
radioactive demerits e>f higher atomic number than 
uranium \\ he the r this in an assumption <>j an in 
foreiuc, meic lachoactiyrtv, us usually uncle istood, 
scarcely seeiim likely to give so gioat a secular dimmu 
tion ot muss as the stellar tune scale loqunts Mutual 
annihilation of proton* and elections will do it, but 
this docs not take place m ordinalv radioactive 
processes Tlio gre at recommendation of Prof Milne’s 
theory is that it provides temperatures in the central 
regions of a star such that this mutual annihilation 
can bo explained without going beyond cinient 
physical theories On the other hand, the amount of 
generation given wtill noods quantitative test 

The defect of Milne’s and Eddington's theones alike 
seems to bo that they leqrnie too high a value of the 
stellai opacity, as was pointed out by several shakers 
in the recent discussion at the Royal Astionomical 
Society Is it possible that thiH is because the chief 
modo of transfer ot stellai energy is not by radiation 
but by vertical convection currents ? All existing 
theories are against thiH suggestion, y^et two on cum 
stances point towards it The granular appearance 
of the surface of the sun, as Heen in a photograph taken 
in monochromatic light, strongly resembles that 
noticed by B&uud 1 and late r woi kora 4 in the sui face 
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of a thin layer of liquid that has become unstable 
under a vertical temperature gradient just exceeding 
the adiabatic, also tnat shown in photographs of the 
upper surface of strato cumulus clouds Against this 
we have the fa< t that Prof Milne seems to have 
shown s that the temperature giadiont in the photo 
sphere does not reach the adiabatic except possibly 
inside a sunspot Secondly, if we demand a tempera 
turo of the older of 10 10 degrees for the generation of 
subatomic energy, the whole of this generation must 
be in a small sphere about the centre of the star, and 
ladiation may bo unablo to dispose of it at a gradient 
under the adiabatic 

(hurent theones by assuming generation through 
out the Htai, must give too low a gradient in the 
lential legions If tins suggestion is correct, vertical 
( uiTcnts must be generated, and those will redistribute 
tlie heat so as to keep the giadient near the adiabatic 
for a stream of matter cairying its radiation with it 
This has been discussed by Prof Milne, apparently 
with adverse results, but 1 am still inclined to think 
that Ins discussion may have constiuctive and not 
mcioly destructive value 

Hahold Teffhea s 
St John’s College, Cambridge 

1 N vti in Jan 17 i» Hi) 

1 Mon but Roy 4 *t Nov liHO 

* 4nn d ( home rt it Ffii/tufU* 23 144 1900 alwo James 

lltnuiMon ( oik ( h cl I’npprn p HO 

1 f A K. Lou 8 ATI KL 115, 300 1925 

1 Quart Jour Math , 1 1 JO 14 H) 

An X-Ray Study of Mannitol 

In NArunj' ot Jan 3, p 11, Miss lliora C Mai wick 
gives tlu it suits of an X lay examination of mannitol 
1 hav < m ently completed an investigation of the 
structure of d mannitol in the Chemistry DepaitmenV 
of Vw Lmveisitv ot Edinbuigh, and have obtained 
the tollowing it suits from thi X ray analysis 

Space gioup, Q* , a - 8 66 A , 6-lb58 \ , 
( 5 50 A ( alt ulated density, 1 522 gm pei 
( e 1 molecules pei cell 

(doth (Chun Kryet , \ol 3, p 431) icpoits on two 
oi ystalliiK modifh at ions of d mannitol the p foim 
which is always obtained by civstalhsation fiom 
water is the foim which was txammed 

Iivmo and Pat< ison ( four Chtm Soc 105, p 898 , 
1014) have shown that tlu terminal pmriaty hvdiuxyl 
groups of the d mannitol molecule do not appear to 
possess flee lotation, but assume pit ft rcntially the 
hxtd positions shown m formula (1) \ st cond 

possible configuiation is sliown m foi inula (2) but a 
eompanson of tin* n active powers of the teiminal 
hydioxyl groups made by Irvino and btctle (Jour 
('hem Soc , 107, p 1221 , 1915) pioves that the con 

hguiation of fonnula (1) is correct 

H H H H E 

H H H () O H H H H O O O 

H C C-< C-C-C-H H—C—C—C—C—C—C—H 
O O O H Jl <) () O O H H H 

H H H H * H H H 

0 ) ( 2 > 

W T Asthmy and Miss K \ ardley (Phil Trans , 
A, \ol 224 p 221 , 1924) show that in a crystal 
belonging to the space gioup Q 4 , and having four 
molec ules m the unit cell the molecules must be asyin 
raetiic Of the two possible configurations shown m 
formulas (1) and (2), that of the latter possesses a 
diad axis of symmetry, while that of the former 
cannot possess any symmetry The stiuoture of tho 
molecule of d mannitol within the crystal is therefore 
repiesonted by formula (1) This structure was also 
assigned to d mannitol by Irvine and his collaborators 
examining the substance m solution 

An investigation of tho crystal structure of d- 
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mannose is now nearmg completion, and the results 
of the X ray analysis of d mannitol and d mannose 
are to be incorporated in a paper which is in pro 
paration Ueobqe W McCbka 

University, Edinburgh, Jan 12 


The Nature of Time 

Eddington 1 has argued that the second law of 
thermodynamics definitely requires a one way flow 
of time, although all other physual laws are equally 
valid for 4 t and -1 Louis 1 has taken the opposite 
stand, and concluded that entropy entails no tom 
poral implications, hence time must bo consider* d as 
twofold Both agree that consideiation of an mdi 
vidual particle fields no clue to the dilemma 

Pi easing Eddington's 4 time's arrow ’ argument it 
appears theoretically possible to mUKomiut all 
eltmeptary volumes of equal entropy in the universe by 
li\ per will faces orthogonal to the time linos tangent to 
time's arrow ' Since entropy is a relativ it y invariant, 
this would determine a unique lattice fm sc painting 
space and time, contrary' to the principle of rolativ it\ 

It has oecuired to uh that since the only teal argu 
mint m suppoit of oneway time is derived fmni a 
< onsidorution ot statistical assemblages, it may bo 
that time itself is discrete and should be statistically' 
tieated To our knowledge this possibility has 
not pieviousiv been suggested, although E\ t 3 has 
recently pointed out the intimate association of fie 
queney (and then foie time) with muss and enugy, | 
both of winch have been found to bo disc lete ; 

Pursinng the thought a httlo fuithti, if the unit of i 
time worn intimately connected in some wav with the 
election or proton, some light might be shcsl on the ! 
mystery ot quantum jumpH Since h mt l has the j 
dimensions of tunc, a possible value feu a quantum of | 
time would be 8 12 10 J1 soc obtained by substituting j 

the mass of the el< c turn foi m m the above cxpmssion i 
Jt time is found to be essentially (list m to and dat | 
istical then, sun c action and matter aic nhcudv so i 
accepted, the postulate of disoietc oi statistical space t 
and eltctnc or magnetic fields would also become 
highly pi nimble t O ANotlasion | 

K V\ Miiijh I 

( ornmonwe alth Edison Company ! 

( Inc ago, Illinois, Dec 20 

1 Nature of t lit ]*h\ hIuiI \V otM C iiiuMIm I lilwrwitx Ire** l‘»_s 
* s\inmc Lr\ ot Time In l»h>sit h {smnre Jmm (1 hue p »(H) 

3 Tin Growing ImjtmUiiKC ol l ( ru|iim<\ UNctikl Mar 11 \ 
lino |> 4 >4) I 

“ ! 

Equi potentiality of the Amphibian Eye Primordia 

Thf experiments ufened to below am concerned j 
with the problem of the regulative powrt of embryonic 
milage, the study of which haw been taken to piovt 
the ec|uipotentiality 7 of the eye piinuucJia m am 
phibian embryos in the HtagcH following the closuio 
of the medullaiy folds In Fit urodeles walth it has 
been shown 1 that two optic vesicles may fuse to 
gethei when that (if the donor ih transplanted in the 
close pioximity of the optic vesicle of the host, keep 
mg the same orientation of the normal position m the 
implanted eye The degiee oi fusion depends uj>on 
the fuze of the removed poition of the vesicle in the 
host, and varus from that of double eves paitially 
fused to single eyes of larger size than the normal 
which have developed by complete fusion of the two 
optic vesicles, which regulate its size afterwards, 
provided that the lens is not double 

By transplanting the optic vesicle of the donor 
dorsally and ventraliy, cramally and caudallv, or in 
the outer portion of the vesicle in the host, it has 
been possible to show the morphogenetic oquipoten 
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tiality of the eye primordia Tins is further shown by 
the fact that tho anterior, posterior, ventral, dorsal, or 
medial halves of the vesicle may regulate and give 
nso to a normal but smaller oyo Such results have 
been extended by myself in further experiments on 
Triton , Axolotl, liana esculenta , later by Detwiler * 
in Hana jusca Mme recently, in some experiments 
on lens induction in Funa catesbtana, I ivpeated my 
own experiments on the fusion with the same results 
The chief results concerning the extent of fusion 
of two optic primordia in the experiments already 
descubed, together with the legonerative power of 
tlie optic veHule or its compensatory regulation, have 
been desalt with Our experiments have shown that 
the easiest wav to got complete fusion is to remove 
a certain amount of the extenor pait of the host 
vesicle, transplanting in its plate the vosiclo of the 
donor with the same kind of opts at ion, it has been 
possible to gt t the clearest cases of iegulation in the 
na dial half of the \osic It In tins way the pop ntiahty 
of the optic \cvsule s constituents has been analysed, 
(ontrollmg one h halt of the vesicle delimited by the 
tiurisveisul, fiontal, and sagittal pianos 

it Huh been found also m rny fusion expenments, 
tlmt flu io ( mhIh a vciy close ielation between the 
behavioiu of the lens and the fused eve Examples 
of su< h are cases m which the lens ec toderm was not 
tianspluuLd with the optic, vesicle and tho clouhle 
t\c aiose with ft normal size lens, cases of trans 
plantation ot the optic vesicle with the ovorlying 
ictodeim which gave use to double eyes with double 
lenses, oi t asos of a single lens produc t d by thefusion 
of two knspninotdia In the tirst c use* tho itgulatory 
k due turn of the size in tin double eyes seems to be 
acceliiatul the hiune occuinng m eyes with single 
Hi^ed lens in the latter c use the pic sc nee of two 
lenses causes less iegulation ot the foj m and size of 
the eye and in some cast's tins iegulation does not 
oreui at all A point ot paitiLuhu inte lest whu h has 
been investigates! mom can fully is the inaction of 
ncive centn s to tin double eft c (it suiting fiom com 
pli'tex fusion ot two optic vesicles) in which cose the 
munlx i ot nei vc film s giowing m tlie tlucUe r m rve has 
been me leased by the' implantation of an additional 
optic \esult 1 he m is alwavs a vtiv cltvai hypei 
]>lasia of the central neivmis system and the amount 
ol tin guv matter in the wall ot t fie mid biainonthe 
side opposite to the double eve me leases because of 
the gmitei iiumliu of tin mg)owing luivn fibres 
A snmlai icaction has been shown for a single eye 
tiausplante d ill tho e ai legion by May and Uetvwler 3 
in Amhliptoma, hv May 4 m Ha mi temporary and Ditjo 
mlgaris, but in this new condition established by a 
double nervt which belongs to ft larger sense oigan 
tins mac turn has a particeilat sigmfic ance feu its qimn 
titative nature 1 ht so e^ffec ts am c lose ly similar to t ho 
liv pciplasia found hy Hmrhn \mbhjittoma following 
tlie 1 fusion ot two nasal pits, anti to the h\i>crplftsitt 
described ley Twitty when a huge UnbhjsUrma 
tufruium eyn is transplanted in. its normal position in 
A pun<latum embryos 

In my e\|wi iments the size of the larger eye, some 
times double that of the normal and ongnmtmg by 
complete fusion of the two c ye pnmorclia, tho normal 
and the 1 gtnfteri one and tho ronseepient distuibance 
of tho number of ganglionic colls in tho double retina, 
causes also a mat shifting of the grey mutter cells m 
tlie brain toward tho ingrowth of the sujiomumerary 
notvo fibms My now exponmeats m Axolotl 7 have 
shown the possibility of such an increase of the 
amount oi the giey inattei as a result of tho trans 
plantation of a supernumerary single oyo in a different 
region of tho head , in other words, with ab 
normal connexions wnth the brain in the olfaotory 
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optio and otic region This change of the grey 
matter occurs also in the brain tissue belonging 
to the donor which has been involved in the trans 
plantation either in tho anterior, middle or posterior 
brain In any event, the shifting and increasing of 
cells in the grey matter are always quantitatively 
greater with a double fused nerve Therefore the 
affinity between nerve centres and sense organs is 
shown by a reaction of growth (cell division) which 
occurs in the region corresponding to the super 
numerary sense organ The latter, for that reason, 
must have a very clear influence on the development 
of nervous centres 

These results are in harmony with the recent 
investigations of HamBon • concerning development 
and growth of heteroplastically transplanted eyes 

P Pasqueni 

Department of Zoology, 

University of Rome Italy 

P PMnuiul Boll 1st Zool Roma, vol 6 1927 

■SR Detwiler. Arch fUr EntxcicklHngimecA Bd 116 1920 

• R, M M*y ana 8 U Detwiler Jour Exp Zool vol 43 1925 

■ R M May Arch de Bxol v 1 37 J027 

• H 8 Barr Anal Rea vol 2o. 1023 Proa Soc Exp Bwl Med 21 

1924. Jour Exp Zool vol 56.1930 

• V Twitty 7 roc Soc Fxp Biol Med 36 , 1029 

P F&aqulnl Rand R Acc Naz J inert 10 aerie 6. 2 acra 1929 
•EG HarrUoi Arch fUr Fnt mcklungtmech Bd 12U 1929 


Periodic Fluctuations in a Vertical Temperature 
Gradient 

line accompanying diagram (Fig 1) suggests a 
striking example of wave motion in the vertical tern 
peraturo gradient at St Hubert Airport near Mon 
treal during a large inversion of lapse rate in the 




WIND DIRECTION 


* 



UNO VELOCITY 


KlO 1 


early morning of Oct 12 1930 The upper curve 
shows the temperature at 100 feet above the ground 
minus that at 4 feet in degrees Fahrenheit The 
lower curves show the velocity and direction of the 
wind at 60 feet 

Five complete waves occur m the vertioal gradient 
between 0105 hours and 0520 hours with an average 
period of about 60 minutes The gradient in question 
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was measured by platinum resistance thermometers 
continuously ventilated by a fan 
The barometer was very steady* and the wind 
unusually so At this time, the station was about 300 
miles from the centre of a large, slow moving anti 
cyclone about 1500 miles m diameter Very light 
winds had prevailed for three days, and unseasonably 
high daytime temperatures There is no information 
about cloud at this station at night, but the skies 
were cloudless for two days before and the day after, 
which renders it likely that the night was dear The 
country to the south of St Hubert (from which direc 
tion the wind was blowing) is very flat for some miles 
During more or less stationary anticyolomc oondi 
tions, fluctuations of the same general magnitude often 
occur m the early hours of the morning but m this 
example the periodicity is especially apparent 

W E Knowles Middleton 
Meteorological Office, 

315 Bloor Street, West 
Toronto (5) Dec 15 


The Value of jW/ot 

Prof H S Allen has directed my attention to the 
short account in Nature of Deo 13 p 042, of a recent 
paper by Sir Arthur Eddington, in which Sir Arthur 
suggests on theoretical grounds that itf/m— (136)*/10 
- 1849 0 Prof Allen in 1915 suggested 1 that a 
relationship of this type might be true 

Assuming that m^jm -1860 6 and taking the 
values of the Faraday constant and atomic weight of 
hydrogen as given by Birge, 1 1 deduce 

e/m (1 7719 ±0 0001,) xlO 7 
Now this is not only higher than I estimate 3 


1 7688, tO 0006a) 
1 707 ? ±0 001 / 


x 10 7 


but also is higher than the values given by Birge 4 
1 igher than two recent determinations 6 and higher 
than all the final values tabulated in the Handbuch 
der Physik (22, p 81) and in J J and G P 1 homson s 
Conduction of Electricity through Gasses (1, p 204) 
with the exception of the one higher determination 
of Classen This seems to me sufficient evidence to 
show that Mpjm cannot be exactly 1849 0 There 
is however more evidence to this effect 

Using the estimate e/m = (1 7719 ± 0 000 l t ) x 10 7 
together with Rydberg s formula and Eddington s 
equation kefae* = 137 (experimental evidence foi 
which I explained in my December paper) I deduce 


c— (4 771, d 0 0004) x 10 14 
h (6 537,+ 0 0009) x 10 87 


(for the subsidiary data I have usod Birge s values) 
These estimates of e and h may at first seem accept 
able enough but when they are compared with the 
determinations of h by five other methods as given 
by Birge 4 using the graphical method given in my 
paper, it is found that all five deviate from the present 
estimates in the same sense As there is only a prob 
ability of 1/10 of the five being all in error m the 
same sense I can only conclude that this is more 
evidence against the equation M/m= 1849 6 

W N Bond 


Department of Physics 
University of Reading 
Jan 3 


1 Proc Phys Soc 37 p 430 

• PAp# Rev Supplement v 1 1 No 1 pp 1 73 

• PMl Mao Dec 1930 
4 Loc dt 

• PApi Rev 1930 

• Loc dt p 67 
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Giant Oyatora 

Dr Orton 1 has given the dimensions and weight 
of two exceptionally large specimens of 0 edults , which 
have led to interesting comparisons The closely 
allied southern Australian species, O ax nuata ( angasi ), 
normally grows to a large size, specimens 1 lb m 
weight being quite common The largest specimen 
of this species which I have seen weighed when wet, 
but without meat, 2 lb 3 oz , the dry shells weigh 
1 lb 4} oz This oyster is 0J inches long, 7 inches 
broad, and 3 mohes deep It was gathered in George’s 
Bay, Tasmania, and local residents informed me that 
they have seen considerably larger samples 

The largest oyster we have here m our collection is 
a specimen of O crtsta-galh from the Great Barrier 
Reef, North Queensland (Fig 1) It weighs (dry shells) 



FIG 1 —Ostrea cnsta gallx from the Groat Barrier lice! 
North Queensland 


4 lb 2J oz When alive it probably weighed in the 
vicinity of 5 lb Its dimensions are length 9J 
inches, breadth fl| inches, depth 4£ inches This 
oyster had attained a great ago, as indicated by the 
extraordinary development of the umbo of the right 
shell, which is 3£ inches long Seville Kent, in his 
" Great Bamor Reef of Australia ”, p 244, states that 
oysters of this species ‘not unfroquontly weigh as 
much as from 5 to 7 lb and have a diamotor of from 
eight to twelve inches ” 

It will be interesting to learn which sjhh les of the 
world wide genus Ostrea attains the largest size 

T C Roue 1 ILEY 

Technological Museum, 

Sydney, NSW 

1 Natukb, Aug V) 10J0 p, 300 

Adhesive Forces in Surface Films 

Dr N K Adam’s contention (Nature, Doc 20, 
1030), that the molecules of a fatty acid on the sm 
face of water may be held together by the mutual at 
traction of the * heads \ even when the hydrocarbon 
chains are in suoh violent agitation as to have lost 
all adhesive force, may be thrown into a more pre 
cise form by making use of the conception of the 
co ordination of hydrogen, 1 winch has also been 
described more picturesquely as “Bigamous Hydro 
gen” 8 This conception sorves to account for the form 
ation of the acid fluoride ion [FHF]“, but was first 
applied by Pfeiffer, 1 so long ago as 1913, in order to 
account for the lack of acidic properties in o-hydroxy 
anthraquinone 
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The interaction between contiguous — OBC and 
>C = O groups, which Pfeiffer postulated, has already 
been used to account for the peculiar properties of the 
two radicals when united to form a carboxyl group, 4 
and for the formation of double molecules both in the 
vajwur and m crystals of carboxylic acids It is, 
therefore, an obvious step to make use of it also to 
account for the adhesion between contiguous mole¬ 
cules m a monomolecular film of a fatty acid on the 
surface of water The three methods in which oarb 
oxyl groups may be affected by this oo ordination 
may bo indicated by the following formula*, where the 
hydrogen is supposed to bo under the influence of 
both of the oxygen atoms to which it is adjacent 


yO 

~ C \ 0 / H 
Single molecule 


yO H—Ov 
c' \ 

''H)—H (>/ 
Houblt molecule 


;C— 


i 

G / x O 


O' x O 


\a x ii 

Mononioleculur film 


/i\ 

(K x O 


\ 


H 


T M Lowry 

Laboratory of Physical Che/mstiy, 

University of Cambridge, 

Dec 24 


1 liOwn ami Burgeas Trnnn < hrm , 1E8 IHtttt, 1023 

* \rmMrong N vn Hi- April 17 1925 

* inn 398 I i»2 

4 G N LcwlH VaIiucl , P 1 > 154 r> r » 


Spectrum of Doubly Ionised Iodine 

r l hib spectrum Iiuh been under investigation for 
some tune pawl in the \isible and ultra violet regions, 
and it has been found that a good many of the strong 
lines owe their origin to tho terms of 20^!, 20^,, 
and 20 jP 3 electiomc configurations All the quartet 
terms for these have bc*en recogmsod, the lines 
originating from them having been obtained by a 
consideration of the spoctia of doubly ionised indium 
tin, and antimony winch have been elucidated by 
various investigators In spite of the difficulties of 
correctly estimating the mtonsitios of lines for highly 
ionised elements, the multipletH m tho present case 
follow tho usual intensity rules fauly well The 
20 J (P 1 ■<— 1%) and 2linos are gioupod 
about tho region \\ 3900 A and 3100 A lospoctively 
The following table gives tbe separations which occur 
between tho components ot a few of the principal 
multiple terms Feu tho purpose of comparison the 
corresponding separations in the analogous spectra 
of doubly ionised fluorine, chloune, and bromine 
(already determined by previous investigators) have 
also been me laded in tho table 


Elements 

b" 

(p + 

Br +f 

I 

Atomic No 

» 

17 

15 

53 

P in A, j Pi - Pi 

211 

•m 

518 

576 

level 

119 

520 

838 

1090 

D i ltl *9 ( a - r> ‘ 

115 

190 

200 

490 

332 

570 

320 

625 

U wl 

259 

(>00 

748 

830 


Full details will bo published elsewhere 

J B Seth 

Physics Laboratory, 

Government College, Lahore, 

Dec 29 

52 



166 


NATURE 


[January 31,1933 


Agricultural Field Experiments 

Ik the correspondence on this subject in Nature 
of Nov 29 last, p 843, ‘ The Wnter of the Article” 
suggests that depth of sowing m wheat plays an 
important part m accurate field experiments Many 

f ears' experience on the black cotton soils of Central 
ndia and on the alluvium of the Indo Gangetic plain 
fully confirms this view Until quite recently, the 
practice among the cultivators round Indore was to 
sow wheat by means of a bamboo tube fixed behind 
the country plough The consequence was that 
many of the seeds germ mated but the seedlings never 
reached the surface In dry years particularly, when 
many of the seeds were covered by large clods, a very 
uneven stand was obtained Some years ago, a 
member of the staff of this Institute Mr K R Joshi, 
devoted a good deal of time to the study of this 
question, and found that much better and moie even 
Stands of wheat could be obtained by the two coulter 
Gujerati drill, wluoh deposits the seod in the moist 
layer of soil just below the dry surface mulch The 
cultivators aie now rapidly changing their practice, 
and the drilling of wheat is now to be seen in many 
of the villagos on the Malwa plateau I have myself, 
on the alluvial soils of the plains often observed the 
deleterious effect of sowing wheat too far below the 
surface 

In both plant breeding work on whoat and in 
variety trials too much attention cannot be paid to 
correct farming procedure It is obvious in such 
questions that nothing can be gained by the applies 
tion of formulae and figures to the results obtained 
by poor agriculture 

Albert Howard 

Institute of Plant Industry, 

Indore Central India 
Doc 26 


Wisdom in Words 

The time may come 

When the Gates cease to ruggle 
When the Danes hold m juggle 
And the Brides can write no more 

that Lamarckian moonshine will no longer be adum 
bra ted in terms of Hibernian green and questions as to 
the meaning of life will be disoussed m language that 
has plain moaning Awaiting that far off day, we 
may ask What is the difference between a philo 
sopher and a scientific man—oan either, if there be 
two of thorn, be as such ' 7 Mr Bart rum would 
treat them as beings apart The one term is Greek, 
the other Latin of sorts The one is a man who has 
and uses knowledge, maybe makes it Ihe other is a 
lovei of knowledge of wisdom but it is impossible to 
love without having and using and even seeking for 
an increase in return Seeing that it is the business 
of the scientific man to know , truth is his clear concern 
in his every soarch Faraday, the ecterUtfic man * par 
excellence * m history, ever the seeker after truth and 
wisdom definitely elected to call himself a philosopher, 
he also sought to use a clear language Surely our 
present need is to get rid of the flossofer * as such — 
the mere man of words, who but thinks he knows 
Is there more behind all this pother about evolution 
and vitalism -not to mention entelechy—than mere 
word slinging T Hav e we not had more than enough 
of it to satisfy our present state of ignorance of 
intimate organic structure 7 That we oan see the 
chromosome is wonder enough Let us leave it at that, 
until we oan put some leal chemistry into its purse , 
all talk of * autocatalysis ’ is just meaningless, pre¬ 
tentious phrasing Inquirer 
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Determination of the Velocities of Projectiles by 
Light Interception, 

The principle of the method for the determination 
of the velocity of projectiles described by Taylor and 
Wark m the issue of Nature for Dec 27, p 994, has 
been used previously, notably by Kamp6 de F4net, 
who published a full description, illustrated with 
some excellent photographs, in 1920 (Mem de VArt 
franc , vol 4, p 289) Using what was essentially a 
single but comparatively wide band of light, a eon 
tinuous record was obtained of the flight of the pro 
jeotile for a distance of 20 metres 

Consideration of the flight of solid projeotilee 1ms 
been helpful to us in our investigation of the solid 
particles sent out at high speed by ooal mining ex 
plosives For this purpose, using our ‘ wave speed 
camera (Safety m Mines Research Board, Paper 
No 29, 1926), we have developed a method of record 
ing photographically the movement of nfle bullets 
By this means we have obtained a continuous light 
interception record similar to those of Kamp4 de 
F6net, but combined with a continuous Schheren 
record of the atmospheric pressure waves and the 
powder gases, visible or invisible, sent out from the 
nfle 

The results have been embodied m a paper which 
will be published at an early date 

W Payman, 

D W Wood head 
Safety in Mines Research Board, 

Research Station, Harpur Hill, 

Buxton Derbyshire, Jan 3 


School Natural History Societies 

Ir has boon brought to the notice of the Correspond^ 
mg Societies Committee of the Bntish Association 
that a number of noteworthy scientific and natural 
histoiy societies exist in connexion with public 
schools of which the Committee would welcome bnef 
particulars of their origin and development, together 
with an epitome of practical work attempted in their 
respective distnots, especially where the observations 
have been published 

It would be a valued assistance to my Committee 
if any readers of Nature oould conveniently furnish 
me with the names of societies of this kind known to 
them which, in their opinion, might be invited to 
contribute some particulars as to work accomplished 
to a report which it is proposed to prepare for the 
centenary meeting of the Association in September 
next Clarence Iikrney 

Bntish Association 

Burlington House London, W 1, 

Jan 16 


Synthesis of Munjisthin 

A mistake in nomenclature has, through our in 
advertence, crept into our communication on the 
" Synthesis of Munjisthin , published in Nature of 
Nov 10, 1930, page 761, which we hasten to rectify 
In line 6 par 2, instead of “2 chloro 3 methyl 
4 methoxy ”, read 1 chloro 2methyl 3methoxy” 
and in lines 8 9 of the same par , instead of “ 2 chloro 
3 methyl 4 hydroxy , read * 1 chloro 2 methyl 
3 oxy ” 

The mistake, which we very much regret, is due 
to our overlooking the fact that the position (2 1 ) in 
the formula of benzoyl benzoio acid becomes the 
position (1) m the formula of the anthraquinone 

P C Mitter 
Harogofal Biswas 
22 Garpar Road, Calcutta, Deo 8 
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Present Status of Theory and Experiment as to Atomic Disintegration and 

Atomic Synthesis * 

By Prof Robert A Millikan, California Institute of Technology, Pasadena, California 


M Y task ib to attempt to trace the history of 
the development of scientific evidence bear¬ 
ing on the question of the origin and destiny of 
the physical elements I shall list ten discoveries 
or developments, all made within the past hundred 
years, which touch in one way or another upon this 
problem and constitute indications or sign-posts 
on the road toward an answer 
Pnor to the middle of the nineteenth century, little 
experimental evidence of any sort had appeared, 
so that the problem was wholly in the hands of the 
philosopher and the theologian Then came, first, 
the discovery of the equivalence of heat and work, 
and the consequent formulation of the principle of 
the conservation of energy, probably the most far- 
reaching physical principle ever developed 
Following this, and directly dependent upon it, 
came, second, the discovery, or formulation, of the 
second law of thermodynamics, which was first 
interpreted, and is still interpreted by some, as 
necessitating the ultimate ‘ heat-death 9 of the 
universe and the final extinction of activity of all 
sorts , for all hot bodies are observed to be radiat¬ 
ing away their heat, and this heat after having 
been so radiated away into space apparently cannot 
be reclaimed by man This is classically and simply 
stated in the humpty-dumpty rhyme As a natural 
if not necessary corollary to this was put forward 
by some, m entire accord with the demands of 
medieval theology, a Deus ex machina initially to 
wind up or start off this running-down universe 
Then came, third, the discovery, through studies 
both in geology and biology, of the facts of evolu¬ 
tion—facts which showed that, so far as the bio 
logical field is conoemed, the process of creation, 
or upbringing from lower to higher forms, has been 
continuously going on for millions upon millions of 
yoars and is presumably going on now This tended 
to direct attention away from the Deus ex machina , 
to identify the Creator with his umverse, to 
strengthen the theological doctrine of immanence, 
which represents substantially the philosophic 
■position of Leonardo da Vinci, Galileo, Newton, 
Francis Bacon, and most of the great minds of 
history down to Einstein 
Neither evolution nor evolutionists have in 
general been atheistic—Darwin least of all—but 
their influence has undoubtedly been to raise 
doubts about the legitimacy of the dogma of the 
Deus ex machina ana of the correlative one of the 
heat-death This last dogma rests squarely on the 
assumption that we, infinitesimal mites on a speck 
of a world, know all about how the universe behaves 
m all its parts, or more specifically, that the radiation 
laws which seem to us to hold here cannot possibly 
have any exceptions anywhere, even though that is 
recusely the sort of sweeping generalisation that 
as led us physicists into error half a dozen times 

* Retiring presidential address to the American Association for the 
Advancement of Science, delivered at Cleveland on Dec 29 
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during the past thirty years, and also though we 
know quite well that conditions prevail outside 
our planet which we cannot here duplicate or even 
approach Therefore the heat-death dogma has 
always been treated with reserve by the most 
thoughtful of scientific workers No more ensp or 
more cogent statement of what seems to me to be 
the correct position of science in this regard has 
come to my attention than is found m the follow¬ 
ing recent utterance of Gilbert N Lewis, namely, 
“ Thermodynamics gives no support to the assump¬ 
tion that the um verse is running down ** “ Gain 

of entropy always means loss of information and 
nothing more ” 

The fourth discovery bearing on our theme was 
the discovery that the dogma of the immutable 
elements was definitely wrong By the year 1900 
the element radium nad been isolated and the 
mean lifetime of its atoms found to be about 
two thousand years This meant definitely that the 
radium atoms that aro here now have been formed 
within about that time, and a year or two later 
the element helium was definitely observed to be 
growing out of radium horo and now This raised 
insistently the question as to whether the creation, 
or at least the formation, of all the elements out of 
something else may not be a continuous process— 
stupendous change in viewpoint the discovery of 
radioactivity brought about, and a wholesome 
lesson of modesty it taught to the physicist But a 
couple of years later, uranium and thorium, the 
heaviest known elements, were definitely caught 
in the act of begetting radium, and ail the allied 
chain of disintegration products Since, however, 
the lifetime of the parent atom, uranium, has now 
been found to be a billion years or so, we have 
apparently ceased to inquire whence it comes We 
are disposed to assume, however, that it is not 
now being formed on earth Indood, we have good 
reason to believe that the whole radioactive pro¬ 
cess is confined to a very few, very heavv elements 
winch are now giving up the energy which was once 
stored up m them—we know not how—so that 
radioactivity, though it seemed at first to be point¬ 
ing away from the heat death, has not at all, in 
the end, done so Indeed, it seems to be merely 
one mechanism by which stored-up energy is be¬ 
ing frittered away into apparently unroclaimable 
radiant heat—another case of humpty dumpty 

The fifth significant discovery was the enormous 
lifetime of the eaith—partly through i adioactivity 
itself, which assigns at least a billion and a half 
years—and the still greater lifetime of the sun and 
stars—thousands of times longer than the periods 
through which they could possibly exist as suns if 
they were simply hot bodies cooling off This 
meant that new and heretofore unknown sources 
of heat energy had to be found to keep the stars 
pouring out such enormous quantities of radiation 
for such ages upon ages 
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The sixth discovery, and in many ways the most 
important of all, was the development of evidence 
for the interconvertibihty of mass and energy 
This came about in three ways In 1901 Kaufman 
showed experimentally that the mass of an electron 
could be increased by increasing sufficiently its 
velocity that is, energy could be definitely con¬ 
verted into mass About the same time the pressure 
of radiation was experimentally established by 
Nichols and Hull at Dartmouth College, New 
Hampshire, and Lebedew at Moscow This meant 
that radiation possesses the only distinguishing 
property of mass, the property by which we define 
it, namely, inertia The fundamental distinction 
between radiation and matter thus disappeared 
These were direct, experimental discoveries Next, 
m 1905, Einstein developed the interconvertibihty 
of mass and energy as a necessary consequence of 
the special theory of rolatmty If, then, the mass 
of the sun could in any way be converted into 
radiant heat, there would be an abundant source 
of energy to keep the sun going so long as neces¬ 
sary, and all our difficulties about the lifetimes of 
the sun and stars would have disappeared But 
what could be the mechanism of this transforma 
tion ? 

Then came the seventh discovery, which consti¬ 
tuted a very clear finger post, pointing to the 
possibility of the existence of an integrating or 
building-up process among the physical elements, 
as well as in biological forms, in the discovery 
that the elements are all definitely limit up out 
of hydrogen , for they—the ninety-two different 
atoms—were all found, beginning about 1913 by 
the new method of so-called positive ray analysis, 
to be exact multiples of the weight of hydrogen 
within very small limits of uncertainty This fact 
alone raises very insistently the query as to whether 
they are not being built up somewhere out of 
hydrogen now They certainly were once so put 
together, and somo of them, the radioactive ones, 
are now actually caught m the act of splitting up 
Is it not highly probable, so would say any observoi, 
that the inverse process is going on somewhere, 
especially since the process would involve no viola¬ 
tion either of the energy principle or of the second 
law of thermodynamics, for hydrogen, the element 
out of which they all must be built, has not a 
weight exactly one in terms of the other ninety-two, 
but about 1 per cent more than one, so that since 
mass or weight had been found in the sixth die 
covery to be expressible in terms of energy, the 
union of any number of hydrogen atoms into any 
heavier element, meant that 1 per cent of the total 
available potential energy had disappeared and 
was therefore available for appearance as heat 

When, about 1914-15, this fact was fitted by 
MacMillan, Harkins, and others into the demand 
made above m the fifth discovery for a new source 
of energy to keep the sun pouring out heat so 
copiously for such great lengths of time, it seemed 
to the whole world of physios that the building up 
of the heavier elements out of hydrogen under the 
conditions existing within the sun and stars had 
been praotioally definitely proved to be taking 
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E laoe This would not provide sun escape from the 
eat-death, but it would enormously postpone it, 
that is, until aU the hydrogen in the universe had 
been converted into the heavier elements 
By this process, however, the suns could stoke 
at most but 1 per cent of their total mass, assum¬ 
ing they were wholly hydrogen to begin with, into 
their furnaces, and 99 per cent of the mass of the 
universe would remain as cold, dead ash when the 
fires were all gone out and the heat-death had come 
But about 1917 the astronomer began to chafe 
under the time-limitation thus imposed upon him, 
and this mtroduced the eighth consideration bear¬ 
ing upon our themo He could get a hundred times 
more time—from now on, much more than that, 
because only a small fraction of the matter in the 
universe is presumably now hydrogen—by assum¬ 
ing that, in the interior of heavv atoms, occasion¬ 
ally a negative electron gets tirea of life at the pace 
it has to he lived m the electron world, and decides 
to end it all and commit suicide , but, being paired 
by Nature in electron-fate with a positive, he has 
to arrange a suicide pact with his mate, and so the 
two jump into each other’s arms in the nucleus, and 
the two complementary electron lives are snuffed 
out at once , but not without the letting loose of 
a terrific death-yell, for the total mass of the two 
must be transformed into a powerful ether pulse 
which, by being absorbed in the surrounding matter, 
is supposed to keep up the mad, hot pace m the 
interiors of the suns This discovery, or suggestion, 
to account for the huge estimated stellar lifetimes, 
of tho complete annihilation of positive and nega¬ 
tive electrons within the nucleus, makes it unneces 
sary to assume, at least for stellar lifetime purposes, 
the building up of the heavier elements out of 
hydrogen Indeed, it seems rather unlikely that 
both kinds of processes, atom building and atom 
annihilating, are going on together in the same 
spot under tho same conditions, so we must turn 
to further experimental facts to get more light 
The ninth sign-post came into sight in 1927, when 
Aston made a most precise series of measurements 
on the relative masses of the atoms, which made 
it possible to subject to a new test the Einstein 
formula for the relation between mass and energy, 
namely, E^Mc* This Aston curve is one of the 
most illuminating finger-pointings we now have" 
It shows that 

1 Einstein's equation actually stands the quan¬ 
titative test for radioactive or disintegrating pro¬ 
cesses right well, and therefore receives new ex¬ 
perimental credentials 

2 The radioootive or disintegrating process with 
the emission of an alpha ray must be confined to 
a very few heavy elements, since these are the 
only ones so situated on the curve that mass can 
disappear, and hence heat energy appear, through 
such disintegration 

3 All the most oommon elements, except hydro¬ 
gen, are already in their most stable condition, 
that is, their condition of minimum mass, so that 
if we disintegrate them we shall have to do work 
upon them, rather than get energy out of them 
4 Therefore, man’s only possible source of 
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energy other than the sun is the upbuilding of the 
oommon elements out of hydrogen or helium, or 
else the entire annihilation of positive and negative 
electrons, and there is no likelihood that either of 
these processes is a possibility on earth 

5 If the foregoing upbuilding process is going 
on anywhere, the least penetrating and the most 
abundant radiation produced by it, that corre¬ 
sponding to the formation of helium out of hydro¬ 
gen, ought to be about ten times as energetic as 
the hardest gamma raye, that is, it ought to corre¬ 
spond to about twenty-six million electron-volts m 
place of two and a half million 

6 Other radiations corresponding to the only 
other abundant elements, namely, oxygen (oxygen, 
nitrogen, carbon), silicon (magnesium, aluminium, 
silicon), and iron (iron group), should be found 
about four times, seven times, and fourteen times 
as energetic as the * helium rays ’ 

7 The radiation corresponding to the smallest 
annihilation process that can take place—the 
suicide of a positive and negative electron—is three 
hundred ana fifty tunes as energetic as the hardest 
gamma ray, or thirty-five times as energetic os the 
‘ helium ray * 

This brings us to the tenth discovery, that of 
the cosmic rays These reveal * 

1 A radiation, the chief component of which, 
according to our direct comparison, is five times 
as penetrating os the hardest gamma ray, which, 
with the best theoretical formula we ha\e rclat 
ing energy and penetrating power (KJem-Nishma), 
means a ray ten times as energetic as the hardest 
gamma ray, precisely according to prediction 

2 Special bands of cosmic radiation that are 
roughly where they should be to be due to tho 
formation of the foregoing abundant elements out 
of hydrogen, though (for reasons to be given 
presently) no precise quantitative check is to 
expected except in the tase of helium 

3 No radiation of significant amount anywhere 
near where it is to be expected from the anmhila 
tion hypothesis, thus indicating that at least 95 pei 
cent of the observed cosnnc rays are due to some 
other less energetic processes 

4 A radiation that is completely independent of 
the sun, the great hot mass just off our bows, and 
not appreciably dependent on tho Milky Way or 
the nearest spiral nebula, Andromeda, one that 
comes in to us practically uniformly from all por¬ 
tions of the celestial dome, and is so invariable 
with both time and latitude at a given elevation 
that the observed small fluctuations at a given 
station reflect with much fidelity merely the changes 
in the thickness of the absorbing air blanket 
through which the rays have had to pass to get to 
the observer 

This last property is the most amazing and the 
most significant property exhibited by the cosmic 
rays, and before drawing the final conclusions its 
significance will be discussed For it means that 
at the time these rays enter the earth’s atmosphere, 
they are practically pure ether waves or photons 

• See articles by Millikan and by Millikan and Cameron, PAyt Rev , 
Doc 1,1930, and in prow 
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If they wore high-speed electrons or even had been 
appreciably transformed by Compton encounters 
m passing through matter into such high-speed 
electrons or beta rays, these electrons would of 
necessity spiral about the hues of force of the earth’s 
magnetic held and thus enter the earth more 
abundantly near the earth’s magnetic poles than 
m lower latitudes Tins is precisely what the 
experiments made during the last summer at 
Churchill, Manitoba (lat 59° N ), within 730 miles 
of tho north magnetic pole, showed to be not true, 
the mean intensity of the rays there being not 
measurably different from that at Pasadena in 
lat 34° N 

Nor is the conclusion that the cosmic rays enter 
the earth’s atmosphere as a practically pure photon 
beam dependent upon these measurements of last 
summer alone It follows also from the high alfci- 
tudo sounding balloon experiments of Millikan and 
Bowen in Apnl 1922, taken in connexion with the 
lower balloon flights of Hess and Kolhorster in 
1911-14 For m going to an altitude of 15 5 km 
we got but one fourth the total discharge of our 
electroscope winch we computed we should have 
obtained from the extrapolation of our predecessors’ 
curves This shows that somewhere in the atmo¬ 
sphere below a height of 15 5 km the intensity of 
the ionisation within a dosul vessel exposed to the 
rays goes through a maximum, and then decreases, 
quite rapidly, too, in going to greater heights 
We have just taken very accurate observations up 
to the elevation of the top of Pike’s Peak (4 3 km ), 
and found that within this rung© the rate of 
mereaHO with altitude is quite as laigo as that 
found m the Hess and Xolhorsttr balloon flights, 
so that there ran be no uncertainty at all about 
the omsUik < of this maximum Such a maximum, 
howovei, means that the rays, before entering the 
atmosphere, have not passed through enough 
matter to begin to get into equilibrium with their 
stcondanes- beta rays and photons of reduced 
fiequinc\—in other words, that they have not come 
through an appreciable amount of matter in getting 
from their place of origin to the eaiih 

This chocks with the lack of effect of tho earth s 
magnetic field on the intensity of tho rays , and tho 
two phenomena, of quite unrelated kinds and 
brought to light years apart, when taken togethei, 
prove most conclusively, I think, that the cosmic 
rays cannot originate oven in the outer atmospheres 
of the stars, though these are full of hydrogen and 
helium in a high temperature state, but that they 
must originate rather in those portions of the 
universe from which they can come to the earth 
without travers ng matter in quantity that is 
appreciable even as compared with tho thickness 
of the earth’s atmosphere —m other words, that 
they must originate in the intensely cold regions in 
the depths of interstellar space 

Further, the more penetrating the beta rays 
produced by Compton encounters, the greater the 
thickness of matter that must be traversed before 
the beam of pure photons which enters the atmo¬ 
sphere gets into eauilibnum with its secondaries, 
and until such equilibrium is reached, the apparent 
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absorption coefficient must be less than the co¬ 
efficient computed with the aid of the Klein- 
Nishma formula from the energy released in the 
process from which the radiation arises Now the 
Bothe Kolhorster experiments of about a year ago 
show that when the energies of the mcident photons 
are sufficiently high, the beta rays released by 
Compton encounters do indeed become abnormally 
penetrating so that it is to be expected that, for 
the cosmic rays produced by the formation of the 
heavier of the common elements like silicon and 
iron out of hydrogen, the observed absorption 
coefficients will be somewhat smaller than those 
computed from the energy available for their 
formation This is precisely the behaviour whioh 
our cosmic ray depth-ionisation curve actually 
reveals At the highest altitudes at which we have 
recently observed (14,000 ft), the helium rays have 
reached equilibrium with their secondaries, and 
the observed and computed coefficients agree as 
they should For the oxygen rays the observed 
coefficent is a little lower than the computed value 
—about 17 per cent lower , for the silicon rays still 
lower—about 30 per cent, and for the iron rays 
considerably lower still—about 60 per cent all in 
beautiful qualitative agreement with the theoretical 
demands as outlined 

The foregoing results seem to point with much 
definiteness to the following conclusions 

1 The cosmic rays have their origin not m the 
stars but rathor in interstellar space 

2 They are due to the building up m the depths 
of space of the commoner heavy elements out of 
hydrogen, which the spectroscopy of the heavens 
shows to be widely distributed through space 
That helium and the common elements oxygen, 
nitrogen, carbon, and even sulphur, are also found 
between the stars is proved by Bowen’s beautiful 

Geodesy 

N the British Fmpire at the present time, 
geodetic operations are mainly confined to 
Canada, India, and South Africa The Dominion 
and the Union are working principally for the 
more pressing needs of development, in India, on 
the other hand, apart from the necessity for 
revision, more attention is being paid to the 
interpretation of results The Great Tngonometn 
cal purvey of India itself being long complete, 
tnangulation is now being earned on m the outer 
zones—m Burma and on the Siamese frontier at 
the date of the last Geodetic Report 1 

The main tnangulation in 1928-29 was executed 
with Wild theodoutes, which gave very good results 
when the instruments were working Their axes, 
however, stiffened in the field, causing senous loss 
of time Surveyors cannot adjust the instruments 
in the field, and even the mathematical instrument 
workshop m Calcutta found adjustment difficult, 
though mere oiling is simple if the method is 
known It was intended to keep the older and 
heavier 12-inch theodolites at hand during the 
ensuing season, in case of further failures 

Precise levelling is perhaps the most economic- 
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reoent discovery that the * nebulium lines ’ arise 
from these very elements 

3 These atom-building processes cannot take 
place under the conditions of temperature and 
pressure existing in the sun and stars, the heats of 
these bodies having to be mam tamed presumably 
by the atom-annihilating process postulated by 
Jeans and Eddington as taking place there 

4 All this says nothing at all about the seoond 
law of thermodynamics or the W&rme-Tod, but it 
does contain a bare suggestion that if atom forma¬ 
tion out of hydrogen is taking place all through 
space, as it seems to be doing, it may be that the 
hydrogen is somehow being replenished there, too, 
from tne only form of energy that we know to be 
all the time leaking out from the stars to interstellar 
space, namely, radiant energy This has been 
speculatively suggested many times before, m order 
to allow the Creator to be continually on his job 
Here is, perhaps, a little bit of experimented finger¬ 
pointing m that direction But it is not at all 
proved or even perhaps necessarily suggested If 
Sir James Jeans prefers to hold one view and I 
another on this question, no one can say us nay 
The one thing of which we may all be quite sure is 
that neither of ub knows anything about it But 
for the continuous building up of the common 
elements out of hydrogen m the depths of inter¬ 
stellar space the cosmic rays furnish excellent 
experimental evidence I am not unaware of the 
difficulties of finding an altogether satisfactory 
kinetic picture of how these events take place, but 
acceptable and demonstrable facts do not, in this 
twentieth century, seem to be disposed to wait on 
suitable mechanical pictures Indeed, has not 
modern physics thrown the purely mechanistic 
view of the umverse root and branch out of its 
house ? 


in India 

ally important section of the revisionary geodetic 
work of the new net of 16,000 miles proposed, 
nearly one half was completed in 1929 Levelling 
on hilly circuits appears to show that the shorter 
sights thereon contribute to accuracy as against 
longer sights m flat oountry , experience in precise 
levelling has given revised results on hilly circuits 
in Ceylon which are practically as good as on the 
plains Indian investigations show that error due 
to differential refraction on steep slopes is negligible, 
and the greater part of the errors of closure is 
believed to be due to changing length of the 
staves The results of levelling must he within 
limits of accidental and systematic error which are 
strictly defined, one notices that 56 per cent of 
one fine was relevelled On the several lines—not 
yet, of course, referred strictly to M S L —the 
relative discrepancies between the new and the old 
measures do not ordinarily exceed 6 inches, but 
there are interesting exceptions Thus there is 
evidence of a smkage around Ambala of about an 
inch per decade, attributed to removal of water 
from wells On the line between Sukkur and 
Hyderabad the results of much levelling have given 
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measures so discordant that it has been decided to 
abandon the line India has hitherto used wooden 
staves, and it is not stated if these have been 
rendered non-hygroscopic, change m length, which 
appears to have a diurnal range, being attributed 
to temperature In any event, staves with invar 
strips were to be substituted 

Heights are subject to orthometnc and dynamic 
corrections, the former to take account of the non- 
parallelism of the equipotential surfaces at different 
altitudes, the latter to refer all heights to a standard 
equipotential surface of sea-level at a mean latitude, 
in India 24° north The corrections are easily 
computed by formulae, in which case they depend 
on theoretical, not observed, values of gravity 
The Director of the Geodetic Branch, Dr De Graaf 
Hunter, discusses the question of a rigorous investi¬ 
gation, and finds that the effect at Mussoone, 7000 
feet, is 0 7 ft , he concludes that the severe labour 
involved m applying a rigorous correction is not 
justifiable in hilly country and is unnecessary in 
flat country, even though in strictness values 
derived by formula give heights m an unknown 
unit above an unknown datum 

India controls tide-gauges at forty eastern ports 
and issues predictions An outstanding discrepancy 
in 1928 was 4 6 feet at Basrah on a certain date— 
not surprising at the mouth of great rivers and at 
the head of a great gulf By arrangement with the 
Admiralty, the tide-tables will be extended to 
uxty-eight ports m the Indian Ocean, and they 
fall be issued in cheaper form—sufficient evidence 
of the success of the Survey in deriving harmonic 
constants in a region where monsoons and unique 
tides must sometimes give nso to peculiar con¬ 
ditions 

It has been decided to re-map at least a portion 
of the Dependency on areas of conical orthomorphic 
projection , in such an immense area the change 
over will be gradual The areas proposed are 8° in 
latitude by 16° in longitude In this matter South 
Africa and India represent extreme views, the former 
adopting a width of 2° as against 8° m India At 


the bounding parallels the scale error is about 
1/400, which will be reduced one-half by a scale 
factor The magnitude of the scale error and, 
perhaps more particularly, the rapid change of 
scale at the bounding parallels will doubtless evoke 
criticism 

The Survey has constructed a mural base for 
standards of length Suoh bases already exist at 
S6vres and Teddington , yet the writer doubts if 
this is the best form of construction, even though 
the thermal expansion of the wall becomes fairly 
well known after some years 

In the cournc of the longitude campaign the 
variation of latitude was studied , the results 
appear to show a well-maiked correlation with the 
moon’s age, as already described m Nature * The 
mean longitude of Dehra Dtin as derived from 
the Bordeaux and Rugby signals in 1928-29 is 
5h 12 m 1179 s, precisely the same as in the 
longitude campaign of 1920 A Shortt clock was 
installed this year to supplement the Riefler 

The most inteieating portions of the Report 
deal with gravity and the geoid in India , it would 
be impossible to deal adequately in a short review 
with the wealth of material hero provided The 
Director reaffirms his conclusion that conditions of 
approximately porfoct Hayford isostasy are not 
met with in peninsular India , but the interested 
reader must lie referred to the Report itself for a 
description of the numerous investigations Work 
with the Cambridge pendulum apparatus is being 
vigorously pursued, old \ dues being revised ana 
new stations added, with the object of having one 
station in every seventy nnlo square 

The Survey of India has made remarkable con¬ 
tributions to geodesy m the past It is doubtful if 
any singlo volume has approached in interest and 
instruction that of the year under review 

G T MoC 

1 Geodetic Report, Vol 5, of the Survey of India From Oct 1 1928, 
to Sept 30 1929 Published by order of Prtffadlor R H Thomas, 
Surveyor General Svo , pp 150 + 29 charts (IIlIitu DCln Goodetlo 
Brandi Office 1930 ) 5 1 ad 

1 Bomford O Natum, June 8 1929 vol 123, p 873 


Obituary 


T HE death on Dec 28 of Prof Eugen Goldstein, 
head of the Astro-Physical Section of the Pots¬ 
dam Observatory, removes an observer whose work 
on the phenomena which accompany the passage 
of electricity through rarefied gases is well known 
He was bom at Gleiwitz on Sept 5, 1860, was 
educated at the Ratibor Gymnasium and the 
Universities of Breslau and Berlin At Berlin he 
worked under Helmholtz at the electric discharge 
in vacuum tubes, and in 1876 his first paper on the 
subject appeared in the Berliner Benchte, and was 
followed for fifty years by a long senes dealing 
with cathode and anode rays and the influence 
of magnetic fields and of the dimensions of the 
discharge tube on the character of the discharge 
He maintained throughout that the luminous discs 
of the positive column were repetitions with de¬ 
creased intensity of the cathode glow His recent 
work was mainly on the complex discharge near the 
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anode, but he is probably best known for his dis¬ 
covery of the anode or canal rays He was awarded 
the Hughes Medal by the Royal Society in 1908 

We regret to announce the following deaths 

Mr R G Lunnon, lecturer in physios at Armstrong 
College, Newcastle 

Dr A P Maudslay, president in 1911-12 of the 
Royal Anthropological Institute, who was well known 
for his investigations of Mayan and Aztec sites in 
Mexico and Central America, on Jan 22, aged eighty- 
one years 

Mr H W Monokton, sometime treasurer and several 
times vice president of the Geological Society, and 
vice president and treasurer of the Linnean Society 
up to the time of his death, on Jan 14, aged seventy- 
four years 

Prof 0 Y Wang, professor of pathology m the 
University of Hong Kong, author of numerous papers 
on tuberculosis and other bacterial diseases, on Deo 
10, aged forty two years 
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News and Views. 


At a recent meeting of the Council of the Uni¬ 
versity of Bristol, an announcement was received with 
much gratification of two munificent offers for the 
endowment of research m physics, one from the 
Rockefeller Foundation and one from Mr W Melville 
Wills Impiessed by the possibilities of the Henry 
Herbert Wills Physical Laboratory as a centro of 
research, the Rockefeller Foundation offered the sum 
of £50,000 tn the University of Bristol for the endow 
ment of research in experimental and theoretical 
physics, on condition that a further contribution of 
£25,000 for the same purpose was secured from other 
sources Mr Melville Wills, already a benefactor to the 
University, has most generously offered to give the re¬ 
quired sum of £25,000 in memory of his late brother, 
the founder of the laboratory ThankH to this further 
act of beneficence by a member of the Wills family, 
the University has been able to accept the Rockefeller 
I 1 oundation’s offer The laboratory wets founded by a 
gift of £200,000 from the late Mr Henry Herbert 
Wills, and was opened m 1927 under the direction of 
Prof A M Tyndall A b r oud view of the term 
4 laboratory ’ was taken, and a professorship in then 
rotioal piiysics was created so that the closest eo 
operation between theory and experiment might be 
effected m the laboratory With the concurrence of 
the Rockefeller Foundation, the gift of Mr Melville 
Wills will be utilised for tho endowment of the chair 
at present hold by Prof J E Lennaid Jones in 
theoutical physics One portion of the Rockefeller 
gift will bo devoted to reHeanhes in the field of mole- 
culai strm turo and the borderlund of physics and 
chemistry, to wlnth the laboratory lias already con 
tribntod on both the theoretical and the experimental 
sides After providing for certain other immediate 
needs, the remainder of the gift will form a reserve to 
meet the growing roquu aments of the laboratory as a 
centre of leHoau h 

On Feb 5 occurs the centenary of tho death of 
Commander Henry Foster who in 1827 was awarded 
the Copley Medal of tho Royal Society for his mag 
netic observations made in the Arctic regions Born 
in August 1706, Foster was the eldest son of a clergy 
man of Woodplumpton, near Preston, Lancs, and 
joined the Navy as a volunteer in 1812 He served 
in various parts, and after the Napoleonic wars be¬ 
came known as a surveyor He accompanied Basil 
Hall to South America in 1820, served under Parry 
m the Hecla in 1824 and in 1827, and it was for his 
work in the Hecla that he was awarded the Copley 
Medal Promoted to commander, he was appointed 
to the command of the Chanticleer, commissioned by 
the Admiralty, at the request of the Royal Society, for 
determining the elliptiuty of the earth Foster sailed 
in Apnl 1828, visiting South America and the Cape 
and then Panama, where he unfortunately met his 
death by accidental drowning in the River Chagres 
His body was recovered and a monument was erected 
over his'grave There is also a tablet to his memory 
m Woodplumpton’ Church Foster’s pendulum ex 
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penments, earned out at fourteen different stations 
between 10° 38' north latitude and 62° 56' south lati¬ 
tude, were made with the most scrupulous regard to 
accuracy, and they were the most extensive senes of 
experiments made up to that time After his death 
his papers were placed in the hands of Baily, who gave 
an account of his work in the seventh volume of the 
Memoirs of the Royal Astronomical Sooiety 

“ Biology and statecraft ” formed the subject of 
a national lecture broadcast by Sir Walter Morley 
Fletcher on Jan 23 Sir Walter bnefly epitomised 
the histoncal developments in biology, and emphasised 
the sudden speeding up of this development within the 
memory of living man Reasons were given for 
this sudden increase in speed of development, the 
chief two being the invention of the microscope and 
the use of experiment The latter, we think, forms 
the most important explanation of all Microscopy 
has just followed a serene type of development since 
its inception in the seventeenth century On the 
other hand, expenmental biology, such as physiology, 
and the chemical aspects of mycology, entomology, 
and so on, are of much more recent development It 
was entomology, a comparatively recent science, that 
leoeived Sir Waltei’s attention, based on his state 
ment that insects are still our most destructive enemios 
and rivals Such insects will have to fight hard with 
pathological bactona in order to retain this distinc r 
tion Ah bir Walter pointed out, tho study of entorno 
logy should receive more iccognition by tho State 
Tlieie are only 275 official entomologists in tho British 
Empire, and we spend only a quarter of the amount 
that tho United States of America spend on this 
Rcieru e ] t is diftu ult to use i ibe this deal th of entomo¬ 

logists to any one factoi We must not blame com 
pletely, as Sir Walter suggests, the locking in scientific 
knowledge by oui statesmen and those in administra¬ 
tive authority, foi they are now offering great facilities 
for the training of entomologists, but, we believe, the 
root of the trouble is that such opportunities for 
training, offered by the State, have not yet been 
appreciated by men students Nevertheless, a s we 
have often remaiked, science must not become tho 
tool of the State, but must always remain the con¬ 
cern of the State, and then, as Sir Walter said of 
biology, we shall be able to bring mto our methods of 
statecraft the guidance of biological truth 

The Representation of the People Bill, which has 
reoently been issued, includes a clause providing for 
the total abolition of university constituencies TheSe 
constituencies were originated at tho beginning of 
the seventeenth century by James I with the object 
of enabling universities to send grave and learned 

( representatives tp parliament As, however, men 
of scholarship are not now segregated and confined 
solely to universities, these constituencies were 
threatened with extinction just before the War , 
though, since then, as stated in a leading article in 
Natube of Nov 4, 1922, they have become enhanced 
m prestige and extended application It is on this 
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latter observation that the ease for the retention of 
university constituencies should be baaed At the 
same time, some type of legislative reform is clearly 
necessary, if only to take account of modem develop 
ments of universities In view of this progress, the 
present method of university representation is dis 
trnctly old-fashioned and undesirable Plural rep re 
mentation of the older universities seems unnecessary, 
and a fuller representation of the newer universities 
is worthy of consideration The list of voters m 1929, 
which appears m the memorandum upon university 
representation submitted to the electors of the older 
universities, the substance of which appears on p 183, 
supports tins view However this may be, the pro 
posal to abolish university constituencies altogether 
must raise strong protests from members of all parties 

Thk university of to day is not merely a collection 
of books as Carlyle suggested, neither ih it just a place 
of advanced lectures followed by examinations and 
ultimately a degree At one time, it was , but now 
it is the head of, the power behind, the whole of our 
[great system of education, without putting itsolf us 
the * be all and end all ’ of eveiyone who is being 
educated In more ways than one it influences 
all primary and secondary education, and has thus 
become a great, comprehensive entity AltlLough 
we have a Board of Education with its specially 
appointed advisory councils and committees, repro 
sentatives of universities—that is, representatives of 
our complete educational system, from five to twenty 
live—are clearly desirable m Parliament, to safe 
guard and advertiso the aims and projects of one of 
the most essential features of our modem constitution 
It is therefore a little surpnsmg that a measure to 
abolish direct academic representation should be 
brought forward at the present time, and especially 
by a government which has shown genuine con 
cem for the development of educational work of 
all types 

Although wo have as yet in the British Isles no 
professedly and distinctively Children’s Museum on 
the lines of the many now existing in the United 
States, still the movomont here is progressing Indeed, 
undor the curatorship of Miss Beatuce Hmdshaw, 
the Horsfall Art Museum in Ancoats, Manchester, is 
already in practice, if not in theory, a museum for the 
boys and girls of that otherwise poor district In the 
Liverpool Museum, Dr Allan has been furnishing a 
Children’s Comer, and the boys, if not the girls also, 
of London are eagerly awaiting the treat pioimsed 
them by Sir Henry Lyons at the Science Museum 
These are notable instances of what is being done, but 
the museum founded for children alone is yet unborn 
It is, however, m embryo A meetmg hold in London 
a few months ago deoided 44 to found a Children’s 
Museum in London, to be a national and international 
centre, to educate and inspire the children of all laces, 
and to stimulate child-lovers of the British Empire 
and the World* 1 

To judge from the printed statement, the promoters 
of the Children’s Museum base their museum idea on 
the child’s world as it appears to the child, or as it 
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might more happily appear, rather than on the world 
of the adult, to which the museum should gently 
introduce the child Stress seems to be laid on such 
objects as toys, pictures, and models, and on such 
methods as marionettes, a children’s orchestra, 
theatre, dance hall, and fairy talk rooms More seri¬ 
ous subjects are not definitely excluded, but science 
and natural history might well bulk more largely in 
the programme These schemes, howevei, have a 
habit of growing according to circumstances rather 
than plan The important thing is to mako a start 
in a house (or room) with some energetic curators 
(oi even one only), and the gifts for which the dis 
tingmshod supporters appeal will then flow m The 
honorary temporary secretary is Mrs Chas E Dawson, 

8 Queen’s Gardens, Lancaster Gate, London, W 2 

At a meeting of the Ross Institute Industrial Anti 
Malarial Advisory Committee m December lost, re 
ports wero leceived on anti malarial woik earned 
out in various tropical countnes Dr G 0 Ramsay 
stated that m tea gardens in Assam ho had been able 
to exr lude hookworm disease and kala azar as chief 
sources of hkIuksh among the c oohes The principal 
cause of sir knows, inefficiency, and death was malaria, 
and the contiawt between the malarial and the non 
malarial gardens was oxtraoidmaiy Mosquito con 
trol consisted, in the first place, in studying those 
species in a district which earned malaim, and their 
habits, and then taking mr asurcs dilooted especially 
against those spenes In his own disti ict, Dr Ramsay 
found twenty species of anophehno mosquitoes 
present, but an intensive study pioved that practi 
eally only one (d mmumis) earned infer turn The 
value and application of larvicidoa, oiling, and Pans 
gieen as anti mosquito agents wero dosrubod, and 
examples given of immediate improvement following 
then use Biological methods wcio also employed, 
such as encouraging the growth of certain swamp 
plants and destroying others Sir Malt olm Watson, 
principal of the Malana Depaitment, Ross Institute, 
confirmed Di Ramsay’s results He stressed the 
value of quinino m the treatment of malana, piovided 
it was used m Huthr lent doses ovei a Huflicient period 
Plasmoquino might he a valuable adjunct to quinine, 
lor it was claimed that this drug killed the sexual 
forms of the malana paiasito, winch aro those that 
infect the mosquito Ho pointed out that liivestiga 
tiou is loquired to explain why some anophohne 
mosquitoes carry malana and othors do not, and why 
a paiticular species may cany malaria m one couutry 
and not m anothei 

Mb Nicoiaus, of the JSeltction J iust, speaking of 
the Rhodesian t oppei Mine s, stated that since the 
Ross Institute expedition to Noilhcin Rhodesia the 
incidence of malaria at one mine had dropfied fiom 
27 per cent of population pet month to only 8 cases 
pel month in a population of between 8000 and 9000 
At another mine, with a population of between 

1 10,000 and U,000, since mosquito control hod been 
inaugurated, the malaria incidence last October was 
nine now cases only The Tata Iron and Steel Com 
pany hav e also adopted a scheme of mosquito control, 
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drawn up by Sir Malcolm Watson, and report that 
the Noamundi Mine 10 now entirely free from both 
larval and adult anophelines, and that no new cases 
of malana have occurred for some time The Burma 
Shell Group is to join with the Ross Institute in an 
investigation of the oils available m India for oiling 
moequito-breeding waters, so that the oil most suit¬ 
able for any place in cold or in hot weather may be 
selected The Ross Institute Industrial Anti-Malarial 
Advisory Committee was formed m 1928 to keep 
industry in touch with science, to make the tropics 
healthy, and expand the markets of the world It 
oonsists of representative members of industry and 
members of the Ross Institute The Ross Institute 
and Hospital for Tropical Diseases, Putney Heath, 
London, S W 15, is entirely supported by voluntary 
contributions 

Thk annual general meeting of the Royal Moteoro 
logical Society was held on Jan 21, when Mr R G K 
Lempfert was re elected president The Buchan 
Prize, winch is awarded biennially for the most 1 m 
portant original papers contributed to the Society 
during the provioue five years, was presented to Dr 
CEP Brooks Mr R G K Lompfert delivered 
an address on the work of tho Meteorological Office 
at the Royal Airship Works, Cardington, of which 
Mr M A Giblett, who lost his life in the disaster 
to tho R101, was in charge The woather charts 
constructed from all available material for the 
study of the conditions over the area between 
Great Britain and India were described Tho 
greater part of tho address was, however, devoted to 
describing the experimental investigation of atmo¬ 
spheric turbulence which is still m progress Four 
anemometer stations have been set up at Cardington, 
separated from one another by distances of about 
700 feet Each station is equipped for recording the 
direction and velocity of tho wind on a very open time 
scale, so that the variations of wind from second to 
second can bo examined Comparison of these de¬ 
tailed records from the four stations will furnish im 
portant information regarding the extent and m 
tensity of the eddies which are always present in the 
wind Tho importance of the eddying character of 
the air movemont which we call wmd is being more 
and more recognised m the science of meteorology 
The stresses and strains to which structures are ex¬ 
posed during gales are due to the eddies Fog forma¬ 
tion equally depends on eddy motion, though on a 
different scale, so does the distribution of atmospheric 
pollution Closely associated with the details of 
wmd structure is the distribution of temperature in 
the vertical, and the arrangements made at Carding - 
ton, and also at Ismailia, for keep mg this important 
meteorological factor under constant observation up 
to a level of 200 foot wero described 

As important feature of the work of the enlarged 
Rubber Service Laboratory of Imperial Chemical In¬ 
dustries, Ltd , oponed at Blackley on Jan 22, is that 
devoted to rubber service for users of Vulcafor pro 
ducts, and is intended to assist rubber manufacturers 
m the solution of problems which arise in connexion 
with the use of accelerators, anti-agers, pigments, and 
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other products ; but research work represents on< 
of its chief activities Such research work inoludei 
studies on the new rubber substitutes, etc, prepared 
by the treatment, polymerisation, and so forth, oi 
vegetable oils and other organic compounds, with the 
object of developing new products for use m the 
rubber industry, also investigations aiming at the 
discovery of vulcanisation accelerators, anti-agers ox 
anti oxidants, anti-soorching compounds, etc , of im 
proved properties, mtended to increase tho life oi 
rubber articles During the last few years, for ex 
ample, the mileage life of a motor tyre has been in¬ 
creased from the order of 5000 to nearly 20,000 Other 
research is concerned with the properties of various 
rubber compounds and the development of improved 
methods of physical and chemical testing The 
laboratory is a normal development of the British dye¬ 
stuffs industry, with the other research laboratories 
of which it is in close collaboration The enlarged 
laboratory is the most completely equipped of its type 
outside the United States of America 

In one of his senes of popular meteorological articles 
entitled “ Why the Weather ”, issued by Science 
Service, Washington, D C , Prof C F Talman directs 
attention to important advances in travelling oomfort 
introduced in recent years in the United States On 
certain steamers that navigate tropical waters, and 
later on certain railway lines crossing very hot desert 
regions, arrangements for controlling the temperature 
and humidity of the air in saloons and restaurants hav^ 
been successfully introduced Expenments on these 
lines must lead to increased knowledge of the effect of 
vanous atmosphenc conditions on human oomfort, and 
it is to be hoped that they will result eventually in the 
carrying out of an important climatological inquiry 
A vast amount of information has been accumu¬ 
lated about the temperature, humidity, wind, etc , in 
different parts of the world, but anyone confronted 
with statistics of this kind is apt to be misled as to the 
extent to which any very abnormal temperatures are 
likely to give nse to discomfort, through inability to 
make a proper allowance for the other factors What 
is required is some system of reducing ordinary air 
temperatures to what might be called * virtual tem¬ 
peratures \ so that the regions of greatest physio¬ 
logical heat and cold could be shown on climatological 
maps It is recognised that the 4 wet bulb * ther¬ 
mometer is superior to the ordinary 4 dry bulb * m this 
respect, but something more representative of human 
sensations than even the wet bulb is required There 
is, for example, the difference of sensation between 
cloudy and clear weather, due to radiation effects, 
that should be taken into account Meteorological 
statistics would clearly bo rendered of very much 
greater practical value if work on these lines oould be 
successfully earned out on a world-wide scale 

Sir William Bragg's Fnday evening discourse on 
Jan 23, at the Royal Institution, on 44 The Scattering 
of Light ”, was the first to be given in the reconstructed 
theatre of the Royal Institution The subject of Sir 
William Bragg’s discourse had a historical connexion 
with the Institution In its earliest form it asked 
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for explanations of the blue of the sky and sea 
Prof Tyndall and the late Lord Rayleigh were 
among the earliest and most important contributors 
to the solution of the problem Rayleigh put the 
theory on a sound basis, and explained exactly why 
the blue is scattered more than the red, so that it 
was turned aside while the red passed on The 
same explanation was applicable to the colours of tho 
rising and setting sun Rayleigh showed also that 
there was no need to postulate tho presence of water 
vapour the molecules of the air itself were sufficient 
to explain the amount of the scattering In recent 
years the interest of the subject has been greatly 
increased by the discoveries of Sir C V Raman, of 
Calcutta He has shown that there is a form of 
Mattering hitherto not observed Some of the 
original light is scattered with change of colour, 
and this change is capable of the most precise measure 
ment Many workers m various parts of the world 
have extended Raman’s discovery and a now and 
most fascinating field of research has been opened 
up The change mentioned depends on the nature 
of the scattering atoms and molecules, the properties 
of which are thereby made capable of closer observa 
tion Moreover, the explanations of the new effects 
are more easily expressed in terms of the quantum 
or corpuscular theory of light, and m this way the 
highly attractive mystery of the nature of light is 
still further enhanced 

The Animal Report of the Director of the U S 
Bureau of Standards (Dr G K Burgess) to tho 
Secretary of Commerce for the year ending Juno 30, 
1930, is a pamphlet of 63 pages which gives a short 
account of each section of the work of the Bureau 
The staff numbers 1161, the average salary is £490, 
and the total expenses for the year £688,000, an 
increase of £37,000 on last year The largest item, 
£54,000, is for tests of building materials , the next, 
£44,000, for standardisation of the products of in¬ 
dustry, and this work seems so much appreciated by 
the manufacturers that between 80 and 90 per cent 
of them are carrying out tho recommendations of the 
Bureau in respect of between seventy and eighty 
commodities Industrial research has cost tho Bureau 
£41,000, but forty-one associations and manufacturers 
to operate with the Bureau and maintain ninety six 
research associates, eleven of whom work at the Bureau 
on radio and electrical problems, eight on cements, 
eight on petroleum and its products, seven on fuel, 
and seven on steam and high temperatures The 
foe value of the tests earned out at the Bureau was 
£137,000 The present buildings are greatly over 
crowded and a five year building plan has been sub¬ 
mitted to Congress 

Some interesting particulars of tho activities of the 
Bureau of American Ethnology are given in the 
recently issued forty-fifth Annual Report, wluch 
covers the penod 1927-28 Miss Densmorc has made 
additional studies of the music of the American 
Indian, both in the field and m the laboratory Her 
remarkable collection of phonograph records now 
amounts to 1695 Study of the Columbia Basin and 
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Lower Snake River in Oregon by Mr N W Kreiger 
has revealed a uniform culture, with some remarkably 
clearly defined localised specialisations m tools and 
art designs It is expected that further investigation 
will show the relation between the culture of this 
area and the pro agricultural south west In two 
areas in particular the work of the staff of the Bureau 
requires mention In the south western States the 
investigation of the Basket maker and Pueblo cul¬ 
tures is producing Homo of the moBt notable results m 
American archaeology In Alaska, Mr Henry B 
Collings, jun , and Mr T Dale Stewart, conducting 
investigations at Numvak Island and along the ad 
jacont coast, have found what is held to be the most 
primitive of all tho Alaskan Eskimo Among the 

Accompanying Papors ” two important oontribu 
tions, dealing respectively with the Salishan tribes of 
tho Western Plateaux and the Thompson Indians, are 
edited by Prof Boas from the papers of Mr James 
Teit, whose intimate knowledge of the Thompson 
Indians was based on a residence among them of many 
years It is interesting to note that Dr La F16sche*s 
record of an Osage war ritual was written down at 
the request of tho Indians themselves to ensure 
correct rendering of tho ritual at tho next perform¬ 
ance The request is significant as indicating a denire 
to keep up old customs, which is losing ground in a 
struggle against tho weakening of tribal memory 

Thf Department of Zoology of the British Museum 
(Natural History) has recently roceivod, os a donation 
from His Royal Highness the Duke of Gloucester, the 
skin and skull of a Menelik’s bushbuek (Tragelaphus 
sertptus menehki), and from Mr A S Vemay, a large 
collection of antelopes and other big game from 
Bechuanaland Recent donations from the Trustees of 
the Rowland Ward Bequest include a ratel, or ‘honey 
badger 1 (Melhvora ratel), from Kenya Colony The 
ratal is found over a groat part of Africa south of the 
desert region and in many parts of India The fore¬ 
limbs carry very large and powerful claws, which are 
used by the animal for burrowing Although a com¬ 
paratively common animal, it is, owing to its nocturnal 
habits, but rarely met with, living amongst rocks or 
the roots of trees Ratels are practically omnivorous, 
feeding on honey, a variety of fruits, snakes, and some¬ 
times raiding poultry farms They can attack bees’ 
nests with impunity, as the groat thickness of the skin 
prevents any serious harm being done by the bees' 
stings The Museum has also received a collection 
of more than 7000 specimens of land shells from Lord 
Howe Island and Norfolk Island , the land snails of 
these isolated islands are of importance for the study of 
geographical dmtiibution, The Department of Botany 
lias purchased the Transactions (m manuscript) of 
the Society of Amateur Botanists, m two volumes, 
1803-64, from the library of Sir George Watt The 
Society was formed among the old students of M C 
Cooke’s evenmg classes in botany, for artisans, held 
at Trinity Schools, Lambeth, whero Cooke was head 
master Many others joined who afterwards became 
eminent botanists, including J Britten, W Thiselton 
Dyer, Berthold Seeman, Worthington G Smith, 
Henry Trimen The meetings were held first name 
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Metropolitan Club Edgwar© Hoad, and then over 
Robert Hardwicke’s shop in Piccadilly Hardwioke’a 
Science Gossip wae one result, another was the forma¬ 
tion of the Quekett Microscopical Club, which re¬ 
placed the Society in 1865 

Sib William Bragg, Fullenan professor of chem¬ 
istry in the Royal Institution, has been elected an 
honorary member of the Institution of Electnoal 
Engineers 

It is announced in Science that Dr David White, 
sonior goologist of the US Geological Survey and 
home secretary of the National Academy of Sciences, 
was awarded the Penrose Medal at the Toronto meet 
ing of the Society of Economic Geologists 

Thk one thousand dollar award of the American 
Association for the Advancement of Science for an 
outstanding paper presented at the recent Cleveland 
meeting was given to Drs M A Tuve, L R Hafstad, 
and O Dahl, of the Department of Terrestrial Magnet¬ 
ism of the Carnegie Institution of Washington Their 
paper entitled “ Experiments with High Voltage 
Tubes ” was presented to the American Physical 
Society 

Thk Society for Cultural Relations with Soviet 
Russia is considering tho possibility of organising a 
tour of scientific institutes in Soviet Russia during 
July and August 1931 It is proposed to arrange for 
parties of British scientific workers engaged in physical, 
biological, and medical research to visit and meet 
Russian workers engaged in similar researches 
V O K H , tho central institution m Moscow for 
organising cultural relations with foreign countries, is 
prepared to do everything possible to help the tour, and 
Intounst, tho Soviet organisation for touriHt parties, 
will consider giving specially reduced travelling 
charges Scientific workers desirous of joining such 
a tour are invited to write to the Secretary, Society 
for Cultural Relations with Russia, 1 Montague Street, 
London, WC1 

Whkn tho late Sir Patrick Manson was addressing 
the Section of Tropical Diseases at the annual meeting 
of the British Medical Association m 1898, he said that 
there was not one of his hoarers who did not bewail 
the crass ignorance m which he had lightly undertaken 
the care of men’s lives in dangerous climates, nor one 
who could not pillory himself with the recollection 
of lives that perished owing entirely to the lack on 
his part of an elementary knowledge of tropical 
medicine Manson’s address came under the notice 
of Joseph Chamberlain, who took action wluch re 
suited in the establishment of the London School of 
Tropical Medicine hiom that School, which Manson 
himself diroctod, and its successor, the London School 
of Hygiene and Tropical Modiuno, some 4000 medical 
ofllcers have gone to tho far comers of the earth, 
trained in special post graduate courses in tropical 
medicine At tho School on Feb 3, 1931, Dr Philip 
Manson Bahr will dolivor a public leoture on “ The 
Dawn of Tropical Medicine, being an account of the 
Life and Work of Sir Patrick Manson” The chair 
be taken by Sir Harry Goschen, Bart, and 
admisrfitoOi^is free, without ticket 
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Thk Ministry of Agnoulture and Fisheries has 
recently issued two advisory leaflets, one on “ Swine 
Erysipelas ” (No 17), another on ** Blackhead of 
Turkeys ” (No 20) Information is given on the 
symptoms, recognition, treatment, and modes ot 
prevention of these diseases 

Tho annual “ Guide to the Spas and Marine Health 
Resorts of Great Britain and Ireland and New 
Zealand ”, by Dr R Fortescue Fox, has reoently 
been issued (London J and A Churchill, Is net) 
Information is given on the climates of coastal resorts 
and inland spas, with indications regarding the 
ailments for wluch they are best suited 

Ihf ** South African Journal of Science ”, vol 27J 
winch is tho report of the South African Association 
for tho Advancement of Scienoe, has just been pub 
Imbed by the Association at Johannesburg, price 30s 
not Tho volume contains a statement of the con¬ 
stitution of the Association, the presidential addresses, 
and a complete collection of the papers read and 
published An account of the meeting, including 
hi inf notes on some of the papers, appeared in Nature 
of Nov 29, p 862 

A second edition of the economic pamphlet No 112, 
entitled “ The Cockroach its Life history and how to 
deal with it ”, by Mr F Larng, has recently been 
iKsued by the British Museum (Natural History) It 
provides a general account of the commoner species 
of those insects that frequent buildings, etc , and dis 
cusses means of their eradication This pamphlet 
will be found useful by anyone troubled with these 
pests, and is obtainable at tho Museum in Cromwell 
Road, or through a bookseller, pnee 8d (postage Id ) 

The Departmental Committee on Maternal Mor¬ 
tality and Morbidity in an interim report winch was 
published last July found that not less than one- 
half of maternal deaths in childbirth are preventable 
under siutable conditions The Ministry of Health 
has now issued a memorandum (Memo 150/M C W ) 
with explanatory Circular (1187) to local authorities, 
directing their attention to this report, and urging 
them to exercise their full powers foi the care of 
maternity Authorities are reminded that an addi¬ 
tional amount of £5,000,000 for the development of 
tho maternity and child welfare services was included" 
in tho general Exi hequer contribution under the Local 
Government Act, 1929 

Dr Edward R Weidlkin, Director of the Mellon 
Institute of Industrial Reseaich, announces that the 
Institute has lately begun a broad investigation into 
possible industrial uses for raw and refined sugar 
Tho research will be earned on by a multiple industnal 
fellowship sustained by the Sugar Institute, Inc , of 
New York, an organisation that represents the cane 
sugar refiners of tho United States The investigation 
will bo supervised by Dr George D Beal, assistant 
director of Mellon Institute, and by Dr Gerald J 
Cox, Senior Industnal Fellow Four chemists have' 
begun the initial scientific research of the industnal 
fellowship, and additions will be made to this staff, 
as needed, from time to time 
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Applications are invited for the following ap¬ 
pointment*, on or before the dates mentioned —An 
assistant lecturer in phonetics at the Glasgow Tram 
mg Centre of the National Committee for the Tram 
ing of Teachers—The Director of Studies, Training 
Centre, Jordanhill, Glasgow (Feb 2) A graduate m 
engineering for physics, mechanics, mathematics and 
machine drawing at the Southall Technical Institute— 
The Principal, Southall Technical College, Southall, 
Middlesex (Feb 2) A junior demonstrator in physio¬ 
logy at the University of Durham College of Modi 
cine—The Registrar, College of Medicine, Newcastle 
upon-Tyn© (Feb 2) A laboratory assistant m the 
Bacteriological and Pathological Laboratory, Birken 
bead—The Town Clerk, Town Hall, Birkenhead 
(Feb 6) A principal of the High Wycombe Tech 
meal Institute—The Secretary for Education, Educa 


tion Department, County Offices, Aylesbury (Feb 7) 
A head of the engineering department of the Leicester 
College of Technology—The Registrar, College of 
Technology, Leicester (Feb 21) An assistant m 
the London Museum—The Keeper, London Museum, 
St James's, S W 1 (Mar 14) An entomologist 
under the Indian Research Fund Association, able 
to undertake independent inquiries on malaria m 
the field or laboratory—The Secretary, Indian Re 
search Fund Association, Simla, India (Mar 31) A 
woman lecturer m geography at the Warrington 
Training College, Liverpool—The Principal, Warring 
ton Training College, Wavertree, Liverpool A 
full tuno teacher of draughtsmanship (engineering), 
under tho London County Council—The Education 
Officer (S S 5), the County Hall, Westminster Bridge, 
S E 1 


Our Astronomical Column 


Light-Variation of Eros —Beob Zirk , No 3, con 
tains some observations of maxima and minima of 
Eros, made at Hamburg-Grossborstel by M Beyer 
Tho principal period is still 6 h 16 m 14 a , but the light 
range is notably smaller than it was at the beginning 
of December Similar changes of light range have 
been observed at other apparitions , they favour the 
theory that the planet is double, and that mutual 
occul tat ions occur when the earth is near the plane 
of rotation, but not otherwise Duplicity ought to be 
detected by tho great American telescopes at tins 
near approach, if it exists Prof Yamamoto notes m 
-144 I Circ , No 309, that even if tho variation arises 
from regions of very different albedo on the planet’s 
surface, it may cause the centre of light to be shifted 
some 0 V from the centre of figure, which would be an 
appreciable amount in researches of such delicacy as 
are now being earned out There was a request to 
observers with large instruments to try to observ o the 
shape of the planet, but no reports have yet been 
received on the subject 

Locating the Sun's Corona - -In Oowiptes Rendu# for 
Nov 10, M Lyot, of the Meudon Observatory, describes 
work conducted by him during July and August last, 
at the observatory of tho Pic du Midi, for dotoctmg 
the sun’s corona without the unique conditions 
afforded by a total solar eclipse M Lyot states that 
from his observing station the purity of tho atmo 
sphere was such that, by the interposition, in the 
optical train, of a metal disc slightly larger than tho 
image of tho sun formed by a 4 cm objective, tho 
prominences at the aim’s limbs were clearly visible 
without recourse to a spectroscope Working under 
these conditions with a vorv sensitive polanscope, he 
explored the sky immediately surrounding the sun’s 
disc It was found that the proportion of j>olansed 
light (the plane of which appeared to bo radial) was 
insensible at about 6' from the sun’s limbs but increased 
inwards M Lyot proved to his satisfaction that the 
origin of the polarisation was neither atmospheric nor 
instrumental, and he concludes that he hew observed 
the polarisation of the sun’s inner corona Figures 
for July 29 and 31 derived from the observations made 
at various position angles at a constant distance of 
80* from tne sun’s limbs show two minima that 
correspond to the position of the sun*s axis on those 
tftys A further substantiation was made by observing 
the strength and length of two bright lines of tho 
spectrum that were visible with a direct vision spectro¬ 
scope These lines were evidently the coronal lines 
X5303 and X6374, and their variation at different 
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position angles around the disc corresponded generally 
with the degroo of polarisation observed These 
results are of groat interest, for they indicato a means 
of studying frequently certain attributes of tho sun’s 
corona that have hitherto been available to observa 
tion during the brief and infrequent occasions of a 
solar eclipse 

Rotation of the Galaxy —Sir Arthur Eddington 
those this topic as tho subject for tho Halley 
Leituro on May 30, which has boon published at 
Oxford by the Clarendon Frews After a brief historical 
sketch, lie gives a proof of the formula published bv 
Dr Oort a few years ago, wlut h states that the radial 
velocities of tho stars contain a term varying as twice 
tho sine of their galactic longitude, tins being measured 
from the centre of galac tn rotation He notes that 
tho same formula was published by Gyldon m 1871 
but did not then attiact much attention 

The formula gives two alternative positions foi the 
galactic centre, diarnotiH ally opposite to each othei 
The one in Sagittarius is now solnctod, oil other 
grounds, but (Widen those the on© m Gomuu Prof 
Turner had also been Its! to the position in Gemini 
by consideration of the two stellar drifts , but that 
method likewise gave two opposite potations as poH 
siblo Dr Flaskett, in tho George Darwin Lecture 
of tho Royal Astronomical Souoty delivered lost May, 
showed that tho ladial velocities of tho stars of types 
O and B supported Oort’s position of the centre, and 
further indicated that the interstellar gas shares the 
rotation of tho stars Sir Arthur Eddington notes 
that, owing to the visi unity of this gas, it does not 
appear that its rotation could bo maintained in 
definitely , this tends to support the Hhortor time 
scale that limits the dotation of the stellar system to a 
few thousands of millions of years, whereuH the long 
scale gives millions of millions 

Galactic rotation gives an explanation of the fact 
that tho quick moving stars aro all moving towards 
one hemisphere , those are really the laggards, and 
the sun is moving from them, not they from tho sun 
Stars with high sjieed in the rotational direction would 
escape from tho galaxy, the attraction of which could 
not control them They have already been eliminated 
Sir Arthur Eddington notes that tho aspect of the 
spiral nebulee is far from suggesting stability As our 
galaxy is believed to resemble them, this considers 
tion also favours tho shorter time scale The rapid 
recession of the spirals, if taken as real, is shown 
to provide an argument tending in the same 
direction 
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Research Items. 


The Klamath — In 1925 ami 1020 Mr Leslie Spier 
visited the Klamath of southern Oregon to study 
their religion and social organisation, now a thing of 
tho past, but of which the memory still exists among 
some of the elder people who still occupy their old 
home Tho results of tho investigation are published 
as \ol 30 of the (innersity of California Publications 
in American Arch(polof/y and Ethnolof/y Tho Klamath 
are the northern of two major dialectic groupH of the 
Lutuanu linguistic stock, of which the southern is 
the Modes Tho Klamath have the uchtr and more 
specialised cultuio They were first visited by whites 
in 1825 and 182(1, at a time when the Snake Indian 
raids woio at their height These raids probably 
account for tho fact that country between the Klarnath 
and the Dalles on Columbia rivei was imot< upiod It 
is juobable that in histone times their highest number 
was about 1200 Owing to la< k of adequate mfmma 
tion relating to the tubes of the region, it is difht ult 
to place the Klamath m rr lation to sunnundmg 
cultures Then food habits and material culture 
generally follow the plateau peoples Although their 
rivei tho AVillianiNon river— was a minor stieam, 
they aie as unit h a river people as the Thompson, 
J llloet, and Susliwap Thou stn])le food was fish, 
Hiipplt inentod by roots and seeds Dotn and other 
game, though abundant, was not hunted Then mode 
of living was aibitrarv and not dooidt d by goographi 
cal conditions Klamath and Modoc represent the 
southern boundai v ot the plateau culture but they 
have a strong leaning toward noith eastern ( ahtorrna 
The basis of then icligious evperu nro is that f»f the 
nnitlnrn intonoi the ( olumbia basin, and the north 
west < oast S]km if k ally the resemblance appears in 
the cue ums( uption ot spmt possession to the mid 
winter month Of tails id shamanism on the othoi 
hand link with north eastern California Social 
organisation is simple and like that ui tho basin and 
plateau in every partu ular 


Tuberculosis in Man and Lower Animals —1 ho 
material for an important momou under this title by 
Dr 11 H Scott ( \teduul Rtsiarch Council, *S pec Rep 
Series No 119 DM Stationery Oftict, 4v net) is 
dem cm I from post mortem examinations mado by Dr 
Hcott of 300 cases of fatal tuberculosis occurring 
among Chinese of the labout mg class m Hong Kong, 
and from similar examinations of a series of wiki 
animals dying ot tuberculosis while m captivity in 
the Zoologual Clank ns, I ondon Ho also reports 
upon some cases of mycosis in animals, tho Uhiohs of 
whit h are not unlike i hose of tuberculosis Intoiosting 
details arc given of the kmd of hsions and their dis 
tributmn and histology in the various animals Thus 
m the dog, whitish circ uniHcribod tumourH with viscid 
or mucopurulent conties ot cm m the lungs, liver, 
and kidneys, which in thou naked eye appearances 
Himulftte tanceious growths Microscopically, the 
tubercle of tho dog differs from that found in man 
and most other mammals by the absence of giant 
cells In the parrot, which is susceptible to both the 
human and tho avian types of the bacillus, pulmonary 
tuberculosis is rare and cutaneous infection is common, 
taking the form of lupoid or waity affections of the 
head Tuberculosis is of exceptional occurrence m 
cold blooded animals and the bacilli are of soveral 
types l^emona may be present in tho lungs, liver, 
and intestine, and occasionally as a cutaneous rnfec 
tion Mycoses are commoner in birds than in mammals 
double infection with tuberculosis is not infre 
admistfJ^pr Scott doubts the occurrence of tuberculosis 
^ in the wild state 


Musk-Ox m Sub-Arctic Canada - -In continuing the 
account of his expedition to sub arctic Canada, t<5 
which we have already referred, Capt J C Critchell 
Bullock discusses the habits of the musk ox (Canadian 
Field Naturalist, Nov 1930, p 187) He does not 
agree with the notion that the musk ox is a migratory 
animal It ih gregarious, and the band may indeed 
make periodical journeys, hut these are usually due 
to lack of food in the northern haunts, where grasp 
and wiIIowh do not grow ho profusely as towards the 
southern limit of their range Apart from such move 
ments, they prefer to associate themselves with s 
chosen locality, where they remain indefinitely Noi 
does the author agree wuth the report of the Royal 
Commission of 1922 upon the musk ox, as regard^ 
feeding habits Instead of showing preference foi 
grass as compared with willows, moss, ami lichens, 
as the report suggests, tho nuwk oxen of the Thelon 
distuct w'ore only once seen to oat grass whore young 
shoots of willou r bushes wore available The species 
has boon practically exterminated about the head 
waters of the Coppermine and Black’s Rivers, ami 
tho evidence suggests that tho policy of conservation 
is not resulting in the me icasod numbers hoped for 
In the musk ox country there were fewer signs of 
wolves than anywhere eLso, but it is possible that the 
f. nzsdy boar may do some damage, though the hkeli 
hood is that the inland Kskimo has more to do with 
tho reduction of a sjiecies which mav still be said 
to be m no little danger of extermination A good 
omen, however w'as tho observation of Capt Critchell 
Bullock that calves c omposed almost one third of tic 
three bands ho saw ^ 

Hydatid Disease This disease is a condition caused 
b\ tho developmental stage of a tape woim which has 
its natural habitat m the intestine ot the dog and 
occasionally m other c armv ora The c y stu or develop 
mental stago is particularly met with in the Hhocp and 
m man, it is usuallv those who come in contact with 
sheep who develop tho disease The disease ih ap 
patently rare in China and Di H H Lorn ks. Depart 
rnent of Surgery Ik iping Union Medical College, in a 
pape r entitled 1 Hydatid Cyst ’ , reprint ed from the 
Nutioiud Mtdical Journal of China , vol Ifi, }>p 402 
499 1910 has been able to collect only twenty cases 
iccorded m the litc rature, but during the last ton y ears 
ho has been able to add twelve moro undoubted cases, 
and five otheis in which a diagnosis rested upon 
clinical evidence only lull details of the cases, with 
a review of the htoratuio on Chinese cases and a 
bibliography, are given 

Holacanthus btsptnosus in the Philippines - Mr 
FTeracho R Montalban, of the Division of Fisheries 
Bureau of Science Manila, records this handsomo fish 
for the first tune from tho Philippines ( ‘ A Chaetodont 
now to the Philippines ”, Philippine Journal of 
Science, vol 41, No 3, March 1930) and re 
describes it with a good coloured figure The de 
scnption is taken from two specimens, 78 5 mm and 
81 mm m length, from Lumbian Islands, Sulu 
Arohi|>elago Previous records are from Zanzibar 
Amboma, Now Hebrides, Tahiti, Samoa, and the 
Hawaiian Islands The fish bears some resemblance 
to Holaccmihus multtspims Playfair, but is distin 
guishod at once from the latter by the absence of a 
shoulder blotch 

Fauna of Lancashire and Cheshire —An interleaved 
check list of the fauna of Lancashire and Cheshire 
(“ A Check List of the Fauna of Lancashire and 
Cheshire ’ , pt 1 Arbroath T Buncle and Co 
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5*. net) has been, edited with great care by the secre- 
tary of the Fauna Committee of these two counties, 
Mr A K Lawson, and has a preface from the pen 
fc of Prof W M Tattersall, of University College, 
Cardiff Twenty two orders, ranging from Mammalia 
to Oligocheeta, are included, and the number of insects, 
spiders, birds, fishes, mites, mammals, worms, ami 
other creatures amounts to upwards of four thousand 
Mr Cowart! m reajKinsible for the Mammalia (50 
species), Avee (288), Keptilm and Amphibia (both 6 
species), and non marine Pisces (32) Of ants Mr 
Donisthorpo records 27 forms , there are 1020 Coloop 
tera, 414 Hemiptera in two almost equal divisions, 
and 157 Tenth rod m idee classified by Mr Britten Mr 
Lucas deals with the Mecoptera (3) Neuroptcra (28) 
Paraneuroptem (23), and Orthoptera (34) There are 
22 sjiecies of Siphonaptora and no fewer than 4117 
Ajaehnida The latter, together with the Opihones 
(15 species) and Pscudoscopionos (14), are treated by 
Mr hale oner, who, together with the Rev J E 
Hull, is res]W)nRible foi the Acan (345 spec: ins) Prof 
I'attersall and Mr Britten record a hundred and one 
Crustacea, Dr Wilfrid Jackson 143 Mollusca, and the 
Rev tlilderie Friend 42 Oligoe lueta, or land and fresh 
water worms, with nine different parasites found in 
the same Few counties (an show so large a record, 
winch is a testimony to the industry of tho membeis 
of the county natuial lustoiy societies and tht rc 
(ordei s 

Use of Compost for Turf — The use of coinpost in 
horticulture is nothing novel but it has bom little 
employed for tho improvement of tuif \ senes ot 
articles in the Journal of tiu Bouul of Urn ukn pwq 
JSscmch \ol 1, No 3 shows how it may be applied 1 
J4 golf green keeping Iho piepaiotion and usage of j 

(ompost is dealt with by It B Dawson The teim I 
is applied to a mixture ot soil and organic matmai I 
piled up m alternate layers and allowed to rot He avy 
(lay or pure sand should ho avoided and horse stable 
manure is the most favouiod type of organa nmttei, 
but peat moss leaves grass puttings spent hops 
and seaweed are also mentioned as satisfactory J he 
stack must be piotected from 1 am, both to facilitate 
subsequent sieving and also to prevent putrefaction 
and loss of valuablo fertilising materials \ compost 
heap is best start* d 111 tho spi ing and should be n[lowed 
to stand undisturbed for one m preferably two \enis 
hctoio use, Febiuary arid March being the best season 
I 01 treating the turf The Ameucan system is to 
apply one ton (1 cub yd ) of scieencHl compost pel 
month per 5000 «q It usually accompanied with 
10 25 lb sulphate of ammonia However, consult 1 
iblo benefit is obtained with smaller quantities and 
un a])phcation of one ton in the spring followcd bv 
monthly dressings of 5 10 cwt , to which sulphate of 
ammonia and sulphate of iron have been added for 
weed destruction, is suggested Iho chief objc etions 
against the use of compost aie based on the possible 
introduction of weeds This difficulty can Vie entirely 
overcome bv sterilising the compost beforo uho, and 
pi act leal details of the plant in use at the Malone 
Rolf Club Belfast, are described by J Hendeison 
Baking appears) 1o lie the best method of proceduie 
and the cost of 1* fid l>er ton is not considered pio 
hihitivo The advantages from the use of coinpost 
are vaiioiiH It trends to lev el the turt and encourages 
bottom growth of grass , it acts as a valuable carriei 
for the distribution of fertilisers, itself supplying 
^inmuft and small amounts of plant food, and also 
exerts a protective action under conditions of drought 
or frost 

Huygens and other Lens Makers of the Seventeenth 
Century — The addresses delivered by Dr P Zeeman, 
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Prof Picard, and others in tho hall of the Academy of 
Sciences at Leyden in c elebration of the tercentenary 
of the birth of ( hnstian Huygens on April 14, 1029, 
have been issued m pamphlet foirn by Paris of 
Amsterdam, along w 1 tli Dr ( A Crommehn’s guide 
to the exhibit of Hugemana m the Observatory, 
must 1 at ions of apparatus throe portraits of Huygens, 
and a view of his home during a consideiable part of 
his life in Holland In a further pamphlet hy the 
same publisher, Dr ( rommehn gives an account of 
tho Ions makers of the seventeenth century, with por 
ftaits and hguros of their grinding apparatus A1 
though Descartes invented a giHiding machine, he 
does not appear to ha\ e made louses Huygens and 
bis biuthi 1 Constantin began to gund lenses m lfi55, 
and illustrations ot their mac lanes are given os well 
as those ot Hooke Hovolius Maignan, and several 
taken from Zahn s * Oc ulus nrtific iahs ot lfi85 Cut 
schovon ( althof, Mocehi, Roevts ( ampnm Divim, 
Haitsockei Spino/a, Le euwc nhoeck and Le Boh are 
alt mentioned as le'ns makers, but no details ot their 
methods aie gi\c n l)i Ciominc !m s pamphlet forms 
a valuable addition to the pape is of von Rohr and 
Baxondull w Inch hay e appeared! me out ly m i he Trau m 
action# ot the Optical So< let v 

Interaction of a-Particles and Helium Nuclei - It 
has recently been shown bv Di 7 ( hadyviek that the 
collisions bcrtwcen a particles of medium speed and 
helium nuclei do not follow the law ol the original 
theory of scattenng but that they behave instead in 
a modified wav because ot mtei fei cue e between the 
material waves of the two sumlai particles Di 
Chadwicks Ksults were taken to ns small velocities 
ol the particles as were e on\< ruont ly studied by tho 
’■s intillation method P M S Blackett and b C 
Champion, in an investigation with a Wilson cloud 
apparatus dosenbed in t lie lanuaiy numbei of the 
Proct of tin Itoi/at Sotifti/ have now earned 

these luither anel again obtained good agreement 
lie!ween then measurements ot leaks on a particle 
tiaik at the end of the ranges in helium and the 
pre die turns ot the wave nuc hnnic s I he statistic al 
e lenient m this weak is more important than m 
Di Chadwicks in spite of flit' hie t that trails of 
ahout 50 000 a partic le s from polonium worn ex 
annned, but the agres me nt remains on tlie whole' v< ly 
satistae toi-y \ new result of impoi t ane e which has 
been obtained incidentally in connexion with the 
piosont work is the relation between the Hpeesl of 
veav slow a particles an<l the residual range 111 air 
under standard conditions 

Isotopes of Zinc, Tin, Chromium, and Molybdenum 
A description of the isotopes of thoHo tom elements 
which have been successfully studied by the mtro 
due tarn of volatile methvl compounds anel carbonyls 
into tlie appuiatus, is given by l)i K W Aston in 
tlio January number of tbe Pinccrdinq# of tht Jtoi/al 
Sock tq In the case of /me and tin tbe onle 1 of 
intensity ot tlie isotopes haw been reviseel anil with 
tbe other metals new isotopes have been discovered 
In all case's, veiy gejoel agreement is found between 
the chemical atomic weight, as deduced from tlie 
masses and relative ahunelanco of the vnrintiH iho 
topes, and that obtained by the moie usual direct 
< he mica) methods The actual numbers for these 
constants from mass spec tiogiaph data are 
Zn — 65 38 0 1 0 02, Sn 118 72 0 03, (T 52 001* 

0 000, and Mo -05 07 I 0 Ofi Dr Aston has not been 
able to obtain new results for cadmium and gor 
manium Cadmium methyl, although chemically 
similar to 7 ine methyl, behaved in a totally different 
way in the discharge, cadmium depositing on tho 
wails and disturbing seriously the normal beam of 
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rays Germanium was studied by germanium ethyl, 
by use of which it had already been shown that there 
are ei^ht isotopes to this element, but no satisfactory 
quantitative results were obtained Dr Aston pro 
poses to study germanium later with the methyl 
compound, but it appears that with cadmium it will 
be necessary to return to the more difficult technique 
of ‘ anode raysby which its isotopes were first 
discovered 

Beam * Arrays * in Short-Wave Transmission* — 
During the last three years the technique of short 
wave transmission of electric waves through space 
has been rapidly developing It is interesting to 
remember that so far back as 1899, S G Brown took 
out a patent for an aerial which utilised the principles 
of interference now commonly adopted The first 
successful high Hpeed radio telegraph service was 
linaugurated at Bodmui, Cornwall, in 1927 by Trankhn 
and Marconi They develojied a method of short 
wave generation, which enabled engineers to design 
transmitters able to supply a large output at a steady 
frequency The transmitters used in short wave 
transmission are 1 arrays * of wires scientifically s[>aced 
and carrying currents in the correct phases ho as to 
increaso greatly the resultant field strength in a 
definite direction In a paper read to the Institu 
tion of Electrical Engmoers on Dec 3, T Walmsley 
described many of the beam ‘arrays’ which are used 
in different countries, and in particular his own 
'TW ’ aerial airay which is used at the Post Office 
radio station at Rugby He pointed out that the 
quostion of suitable transmission lines to the array * 
is of groat importance Tho Marconi beam stations, 
the I reach and tho German stations, all use concen 
trie tube transmission lines Mr Walmsley, however, 
pointed out that the losses in open circuit lines 
are mm h less than most engineers think, and so they 
can in many cases bo usofully employed Provided 
that the currents in the lines are well balanced, 
the radiation losses are small There are losses in 
open circuit lines due to tho 4 high frequency ’ re 
sistance, the pioximity of tho wires, the dielectric 
losses in the insulators, and the reflections from 
points on the circuit wheio the electrical constants 
change He suggested methods for reducing these 
losses 

Problems in Lighting System* -Dr W T Walsh, 
of the National Physical Laboratory, has contributed 
an interesting papoi on photometuc research to 
World Power for January In considering the merits 
of any lighting system it is necessary to take ‘ glare * 
into account It is found that the sensitivity of 
the eye is diminished four fold if a light source of 
sixty candles is placed 10 feet from the observer, 
when tho line joining the source to the eye makes an 
angle of 3° with the line of night The rate at which 
the eye loses sensitivity when a light suddenly appears 
and the rate at which it recovers when the glare is 
removed aro being investigated There is at Ted 
dington a model street, 500 foot long and 35 feet broad, 
which is well adapted for teats of street lighting 
fittings In particular, the reflection from the road 
surface when the light is incident very obliquely and 
the angle of view is noarly horizontal has to be studied 
Every material used as a road surface, no matter how 
rough it may seem, shows a large amount of specular 
reflection under these conditions When the road is 
slightly worn the degree of polish is very marked 
Another problem that has been successfully solved is 
the most economical size of * light well * to use for 
large blocks of buildings It is now possible from 
the curves and formulas that have been published, 
to commute with sufficient accuracy the amount of 
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light which will reach any point of a room facing a 
light well of given dimensions A problem of practical 
importance is to design a picture gallery so as to avoid 
the annoy mg reflections on the glass with which th<$ 
pictures are covered The only satisfactory solution 
appears to be to arrange the windows so that as little 
light as possible falls on the spectators, while the full 
amount reaches the picture wall 

Chlorine Monoxide —Goodeve, in the December 
issue of the Journal of the Chemical Society, describes 
experiments on the vapour pressure of chlorine mon 
oxide, C1,0, which indicate that the boiling-point 
at 760 mm pressure is 2 0° and not 3 8° as found 
by Goldschmidt The freezing point is abnormally 
low, being - 110° The value - 20° reported in tables 
(without indication of the origin) is, therefore, much 
too high The vapour pressure curve of chlormt 
monoxide lies above that of chlorine dioxide found 
by Partington and King, and c onsiderably below that 
of chlorine The value of the Trouton coefficient 
indicates that the liquid is probably not associated 

Heats of Dilution —Some accurate experiments on 
the heats of dilution of potassium chloride m sugar and 
urea solutions at 25°, with concentrations below 0 1 
molar, aro described by Lange and Robinson in tho 
November number of the Journal of the American 
Chemical 8Society The object of adding the non 
electrolytes was to vary the dielectric constant of 
water and its rate of change with temperature, the 
values for pure water being used in the ease of solu¬ 
tions m which these substances were absent A lmear 
relation at low concentrations with y/c was found, but 
the curves for sugar and urea were different Although 
agreement with theory was not obtained, it was to* 
eluded that the existing data on tlieloctnc constants 
made exact comparison impossible 

Nitrogen Tri-iodide — The composition of nitrogen 
iodide appears to vary according to the method of 
preparation, tho ordinary substance being regarded 
as NI 3 NH, or NH a I In the December issue of the 
Journal of the Chemical Society, Cremer and Duncan 
describe some experiments on tho action of dry 
ammonia on iodine bromide or, more conveniently, 
a polyhahdo such as KTBr a , which disscw lates into 
jiotassium bromide and iodine bromide In these 
reactions NI 3 is formed The more stable dibromo 
iodides, such as those of tetramethylaminonnim and 
trimethylsulphonium, do not react in this way, but 
form additive compoimds \*ith ammonia The iodide 
of nitrogen was obtained by washing with water the 
product of the action of ammonia gas on tho poly* 
halide, and was a bhwk explosive powder 


Complex Salt* of Bivalent Silver—Although silver is 
normally univalent, its analogies with copper suggest 
that it should also function as a bivalent metal The 
earliest observations on bivalent silver salts were 
made by Barbieri m 1912 He obtained a compound 
of argentic persulphate with pyridine, [Ag 4 py] S,O g , 
and in 1927 obtained tho corresponding mtrate In 
tho December number of the Journal of the Chemical 
Society , G T Morgan and F H Burstall describe 
some further oo-ordmation compounds of bivalent 
silver in which both two and three diamine complexes 
(occupying two co ordination positions) are present, 
indicating that the co ordination numbers 4 (as in 
Barbieri’s compounds) and 6 are possible for bivalent 
silver The addendum employed was aa 1 dipyndyl, 
and the following compounds were obtained [Ag 1 , fl 
(hpy]S,0, , [Ag, 5 dipy](S,0,) t i [Ag 3 dipyKNO,),, 
[Ag 3 dipy](C10,) t , [Ag 3 dipyflClO,), , [Ag S 
dipy](HS0 4 ), 
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Prize Awards of the Paris Academy of Sciences 


the animal public meeting of the Pans Academy 
of Scienoee the prizes and grants for 1030 wore 
awarded as follows 

Mathematics — The Ponoelet prize to Amaud Den 

i oy, for the whole of his mathematical work , the 
^rancoeur prize to Eugene Fabry, for his work on the 
singularities of analytical functions 

Mechanics —The Monty on pnze to Paul Le Holland, 
for his work on the measurement of hardness by means 
of the pendulum , the Henn de Parville pnze to 
iSmile DuchSne, for his work in ballistics 
Astronomy —The Lalande pnze to Nicolas Stoyko, 
for his theoretical and practical work on the calculation 
of planetary orbits , the Valz pnze to Gilbert Rougier, 
(or his work on photoelec trio cells, the Jansson 
medal to Bernard Lyot, for hw ex penmen tal work 
on the polansation of light from the planets , the 
Pierre Guzman pnze to Alexandre Verennet, foi 
his works on cosmogony , the La Caille prize to 
Mine Edm6e Chandon, for her work on the tides of 
the Red Sea 

Geography —The Delalande Gu6rmeau prize to 
¥6h x Oluvier, for las book “ La topographic sans 
topojyrftphes ” , the Gay prize to Andr6 Guillaumm, 
for his work on the flora of the islands of the Pacific , 
the Tchihatchef foundation to Jean Bathelher, for 
his contribution to the systematic and biological 
study of the Termites of Indo China , tho Binoux 
pnze to Georges Poivilliers, for his work on the apph 
cation of photography to topography 

Navigation —-The Prix do la Marino to Robert 
Bureau and Philippe Wehrl6 for their meteorological 
•imrk in connexion with aerial navigation , tho Plumoy 
prize to Paul R6gnauld, for his work on the strength of 
materials used in the construction of steamships and 
boilers 

Physics —The La Gaze prize to Henri Abraham, for 
the whole of his scientific work , the Hubert prize to 
Richard Longlois, for his memoir on asynermmous 
machines with rotating fields , the Hughes prize to 
Alexandre Dau\ilher, for his work on the X rays, 
the Clement F61ix foundation to Joan Lecomte, for 
Ins work on the infra led 

Chemistry —The Montyon prize (unhealthy trades) 
to Roger Douris, for his work on ]X)isonous gases , the 
decker prize to Joseph Bougault, for tho whole of his 
work m organic chemistry , the La Caze prize to 
Georges Denig£s, for the whole of his work m ana 
lytical chemistry , the Cahours foundation to Lucien 
Andneux, for hw researches on tho electrolysis of 
metallic oxides in solution in fused boric acid, borates, 
or fluorides the Houzeau prize to Paul Mondain 
Monval, for his work in physical chemistry 

Mineralogy and Geology —The Cuvier prize to 
Maurice Gignoux, for the whole of his geological 
work , the Joseph Labb£ pnze to Jean Jung, for his 
geological work applied to prospecting for petroleum 
deposits 

Physics of the Earth ~ The Victor Raulm pnze to 
Albert Baldit, for his work on the influence of the 
relief and nature of the soil on the meteorological 
elements 

Botany — The Deemazidres pnze to Fr&16ric Ba 
tadle, for his researches in mycology , the Montagne 
prize to Pierre Allorge, for his work on the Muse in e® 
And fresh water Algae , the de Poincy prize to Mile 
Ji im6e Camus, for wie whole of her botanical work 
Anatomy and Zoology —The Da Gama Machado 
prize to Marcel Avel, for his experimental researches 
on the somatic sexual characters of Lumbncus , the 
Savigny foundation to Louis Parrot, for his studies in 
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the biting Arthropods, particularly m North Africa, 
Jean Thore prize to Henn Bertrand, for lus researches 
on the larval evolution and metamorphoses of the 
Colooptera 

Medicine and Surgery —Montyon prizes (2500 
francs) to Marcel Avnaud, Henri Lagrange, and 
Luoion Viborol, honourable monttous (1500 francs) to 
Paul Blum and Ernest Schaaf, to N6ol Fieasinger, 
Honn Ron6 Olivier and Maurice Herbain, and to 
Henn Fischer, (Rations to Charles Mayei and to 
Gustave Rappin , the Barbior prize to Leopold L5vi, 
for his researches on the endocrine glands , tho 
Breant prize between Julien Dumas (2500 francs), for 
his work on the bacillus of dysentery, and Stefan 
Nicolau, Ian Alfred Galloway, and Mrae Octavie 
Dimancesoo Nicolau , the Godaid prize between Jules 
Janet, for his memoir on the diagnosis and treatment 
of blennorihagift in man und in woman, and Pierre 
Gley, for his work relating to the yellow body and 
ovulation, tho Mege pnze to Henn Vignes, for his 
book on gynaecological physiology and medicine of 
women , tho Dusgate pnze to Henry de Vangny, for 
his work on death, true and false , tho Bellion pnze 
to Jean Bordas, for his work on the hygienic and 
economical treatment of manure , the Baron Lurrey 
prize to Joseph Maisorvnot Daniel Petit Dutailhs, and 
Th^ophilo Alajouamno, for their memoir on the re 
mote after effects of trepanning , tho Alfred Dutens 
prize between Henn Borchor, for his memoir on dm 
thomiy and diathorapy, and Georges Bourguignon, 
for his work relating to chronaxy 

Physiology —Ihe Montyon pnze to Charles Porcher, 
for his book on milk from the colloidal point of view , 
the L La Caze prize to Muunoe Doyon, for tho whole 
of his work in physiology , the Pourat pn?o to Honn 
Delaunay, for his rescan lies on tho nitrogenous ex 
eretion of the Invertebrates , the Martin Damourotto 
pnze to Toun R6gmer, for Ins reseanhes on the in 
fluem o ot hydrogen ions on phj siological phene 
mena and on anusthetus, tho Phih|>oaux prize to 
Ja<tpies Mi I lot, for his work on the physiology of tho 
Aranoidote 

Statistics —The Montv on prize to Ron^ Ro\ for 
the wholo of his work on tho application of mathe 
rnatn* to statistics and e< onomics 

History and Philosophy of Science - The Binoux 
pnze (in equal parts) between Piene Brunet and 
Niels Nielsen 

Works of Sctenci The Henri do Parville pri/o to 
Raoul Combes, for his work on the life of the plant cell , 
tho Joanbemat Doriu prize to Henn Volkrmger, for 
his hook, 'J ho Stages of Physics *’ 

Medals —Bert helot moduls worn awarded to Roger 
Douns, Joseph Bougault Georges Demgds, and Paul 
Mondain Monval 

General Prizes —Tho pnzo founded by the State to 
Georges Valiron, for his work on analytical functions , 
the Bordin prize to Loins Dangeard, foi his contnbu 
tions to our knowledge of the Hea floor, the Lalle 
mand prize to Michel Raoul May, for his work on the 
norvous system and the grafting of Hense organs , the 
Vaillant prize to Robert Ferret, for his topographical 
and geological map of the mountains between the 
valleys of Chamonix and Sixt , the Le Conte pnze to 
Elie Cartan, for the whole of his mathematical work , 
the Houllevigue pnze to Georges Giraud, for the whole 
of his work on partial differential equations , the 
Saintourpnze to Elie Ivanow, for his researches on tho 
artificial impregnation of mammals , the Jules Mahyer 
pnze to Constantin Dawydoff, for the whole of his 
researches in zoology and especially on the embryo 
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geny of the Vertebrates , the Henry Wilde pme be 
tween Maurice Lcuiche (2000 francs), for his palseonto 
logical researches, and Feiruccio Zambomni, for his 
work in mineralogy , tho Cam6r6 prize to David 
WolkowitHch, for hm memoir on the applications of 
geoimtiy to the stability of constructions , the (his 
tavo Roux prize to Mar< Andr6 , the Thorlet prize to 
Adolphe Riehaid , tho Albert 1 of Monaco prize to 
Lucion Cu^not, for his biological work 

Special Foundations —The Lannelongue foundation 
to MmtR Cusco and Rut k , the Helene Helbionner 
bould prize to the late Mmo Yves Delage 

Prizes of the Qrandes Scales -The Laplace prize to 
Henri Felt/ , the L K Rivot prize between Henn 
Fol1 7 Pioire Julion Couture fimilo Bidtau, and 
Camille Henri Foin 

Foundations for Scientific Research — 1 The Gcgner 
foundation to Desire Rom for his book on the hmtoiv* 
utilisation, and cultuie of plants used fm food , the 
Jerome Ponti foundation to Robeit Fonci for his 
work on magnetism the Him foundation to Maurice 
Kraitchik, foi his studies in the theory of munbeis , 
the Henri Becquerol foundation to Jean Thibaud for 
hm woik on X rayK of long wave length and the 
joining up the ultraviolet and X ray Rpectra, the 
Victor Noury foundation between Augustin Boutane 
(3000 francs), for his work on colloids , Henn Baulig 
3000 francs) foi Ins book on the central plateau of 
♦Vance and Rh Mediterranean bolder, morphological 
study » the Into Franz de Zcltner (2000 francs), foi hm 
work m western Afuca Pieri-e Lamare (2000 fiancs), 
for his goological researches m tho Yemen , and Ray 
mond Hovasse for his biological and zoological work , 
the thailes Bouchard foundation to L6on Bmet for 
hm experimental researches on apparatus for jrer 
fusion and artificial lespiration the Henry Le 
Chtttelier foundation to Marcel Ballay for his re 
searches on the beryllium alloys , tho Pierr^ Lafitte 
foundation to Raymond Jouaust, for the whole of hm 
work on radio elect ncit\ , the Roy Vaunouloux foun 
elation to Joseph Magrou, for hm woik on the produc 
tion of tubercles and galls in plants 

Thk Loutrkuil Foundation 

The Academy has considered twenty nine apphoa 
trolls for giants from this fund, and has made the 
following twenty two awards amounting in all to 
121,000 francs 

1 Researches on Definite Problems —10,000 francs 


Fruit Cultivation 

MONO the lecent bulletins issued by tho Mmmtiy 
k of Agriculture those entitled “ Fruit Production 
—Tree bruits, Ho 2*\ and “Fruit Production- Soft 
Fruits anil Nuts, No 4’ , are particularly welcome,as 
in the present economic condition of the commercial 
fruit growing industry all available information as to 
the results of recent research should be studied by 
growers, and, where possible, applied to the elucidft 
tion of the many problems connected with this highly 
specialised calling In these publications the amateur 
and the professional grower have access to much 
valuable adv ice, written m language at once clear and 
concise and not overburdened by technical terms 
Tho factors dealt with in the opening chapter on the 
planning and planting of an orchard ment close atten 
tion, as miscalculations on these matters are of frequent 
occurrence and m after years are extremely difficult 
to rectify 

The question of shelter ih dealt with briefly, but it 
is difficult to over emphasise its importance in the 
economy of a commercial plantation, as losses from 
high winds occur annually, and are occasionally of a 
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to Louis Dunoyer, for the extension of hm researches 
on photoelectric cells, 5000 francs to Raymond 

Rieard, for his researches on the spaik spectra of 
metals, 5000 francs to Jacques Duclaux, for his 
work on the measurement of the transparency Or 
the atmosphere, 4000 francs to Maurice Fontaine, 
for his researches on the physiology of marine 
oigamsms 3000 frains to bi-angois Maignon, for 
the continuation of the study of the influence of 
the seasons and of the genital glands on respiratory 
combustion , 3000 francs to Gabriel Petit, for his 
researches on the grafting of endocnne glands , 3000 
francs to Jean Verge, for his researches on d’Horelle’s 
bacteriophage and its applications in veterinary 
medicine 4000 francs to the viticulture laboratory 
of the National Hygiononui Institute (Director, Pieire 
Viola), fox various researches in plant pathology now; 
in Drcgicss 

2 Voyages and Exploration —5000 francs to CharLc. 
Alluard, as a contnbution towards an expedition 
to the southern Sahara 3000 francs to Norbert 
Casteret, for his scatological explorations in tho 
Pyrenees , 4000 francs to Auguste M6quignon, for the 
continuation ot his entomological researches m tho 
Azores archipelago 

3 Purchase of Material —3000 francs to Emilio 
Damour for the completion of the installation of the 
glass laboiatory at the Conservatoire national des 
arts ot metiers , 3000 to Jean Geoigos Lafon, to com¬ 
plete the installation of elec tro cardiography at the 
ph\siological laboratory of the National Vetennaiy 
School of Toulouse , 1000 francs to the Aroachon 
Scientific Socictv, as an aid to building 

4 Libraries —15,000 francs to the National Museum 
of Natural History, for producing a catalogue of the 
books contained in the laboratory libraries, 12,0^0 
francs to the Lyons National Veterinary School, ami 
4000 fiancs to the loulouse National Veterinary 
School, for incicasing their binaries 

5 Publications -—5000 francs for the Fauna of 
the French Colonies, 5000 francs to tho hrenrh 
Federation of Societies foi Natural Science 15,000 
fiancs for the continuation of the catalogue of the 
scientific periodicals m the libraries of Pans , 5000 
fiancs to Emmanuel de Mai gene, for the preparation 
of a geological map of Afrit a , 4000 francs to tho 
Science Museum of Lyons, for assisting the publics 
tiou of a memoir by L Germain on the Hclicides of the 
trench fauna 

in Great Britain 

\eiy serious character Three conifers are recoia 
mended as wind breaks, but they are comparatively 
extensive An excellent shelter belt may be formed 
1 by planting a mixturo of common larch and spruce 
1 fir, which in a young state may be purchased at a 
, cheap rate 

Information as to progress made in classification 
and suitability of vegetatively propagated stocks for 
various purposes is extremely helpful, as many 
amateurs fail to realise the influence of ‘ pedigree * 
stocks on tho future behaviour of their trees It is 
suggested that vegetatively propagated stocks, such 
as East Mailing Types X , XLE , XIII, XV , and 
XVI , may replace seedling stocks, but the existence 
of numerous orchards containing very large but 
possibly unremunerative apple trees testifies to the 
vigour of the stocks employed by earlier planters, and 
further information is desirable as to the ability ot 
these standardised stocks to withstand the delotenbus 
effects of grass 

The bulletin rightly stresses the importance of a 
rigid selection of plum stocks, and condemns the 
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practice of utilising suckers, carelessly taken from 
plum orchards for propagation purposes, owing to 
the risk of working stocks infected with ‘ silver leaf ’ 

The thorny subject of pruning is dealt with in a 
Tnasterly manner, and the section devoted to this 
important operation will appeal to the many amateur 
fruit growers who, owing to well meant but oujision 
ally contradictory suggestions of numerous advisers, 
are hoiieleswly at sea on this matter The goneial 
principles are clearly indicated, it is pointed out 
that no hard and fast rule can be applied to all 
species and varieties, but that the system of pruning 
should be modified m accordance with their special 
charactei istica 

It is doubtful if the extended commercial cultiva 
tion of pears m Great Britain is worthy of tonsidera 
toon, as imported produce of high quality is now avail 
Able for the greater part of tne year Much useful 
information respecting up to date storage methods 
is contained in a chapter devoted to this subject, but 
further research is needed 

Renovation of old orchards and the control of pests 
and diseases of fruit trees are ably dealt with, and the 
bulletin should be in the hands of all who wish to see 


an improvemi nt in the general standard of fruit 
culture, and are lnteieHtod in the future of an import 
ant home industry 

Bulletin No 4 deals with ‘soft fruits\ which now 
form an impoitant section of the Butish fruit in 
dufttrv, and its contents cornpusp the moie important 
results attained by research workers and also details 
of sound cultural methods 

The descriptive lists of standard commeicial 
vaneties should bo of great assistance to intending 
platers, and mfoimatmn lespocting vaneties suitable 
ioi canning will enable groweis to cater s|>ecially for 
this pm pose Bla< k currants and goosebomoa in 
leccnt years have failed to give remunerative returns, 
and the area devoted to those crops will probably 
decrease Figs and melons nio among the fruits 
included in the bulletin but their commercial cultiva 
tion is likely to remain m the hands of a comparatively 
few grower ( oh nuts and hlborts realise high puces 
and thoio ap|>eai s to he ample scojx? foi their extended 
cultivation , the nut is not fastidious as to soil, but 
possibly the prevailing system of land tenuio is 
rosjKmsiblo foi the small area devoted to this and 
othei * pmmanont 1 crops 


Rainfall of the 

SUPPLEMENT Number 34 of the Monthly Wfather 
Review of the United States Department of 
Agriculture is a summary giving the main results of 
fifty years of organised rainfall measurement, in the 
form of daily, fortnightly, monthly, and annual normals 
of precipitation for the regular first order stations of 
the U 8 Weather Bureau 

—*The need for a revimon of the noimals for the United 
States available before this publication ajqieared arises 
from the fac t that the last revision was made so long 
ago as 1907, since when many new stations have been 
started The new normals all refer to the period 
January 1878 to December 1927 inclusive Whore a 
complete record has not been available, the usual 
procedure has been adopted, namely, an adjacent 
station has been selected for which the full fifty years’ 
record is available, and its measurements havo boon 
compared with those at the station with the incomplete 
record throughout the period of oveilap of the two 
records In this way the relative degree of wetness 
has been obtained, and thence a correction which, 
when applied to the normal computed fiom the 
period of overlap, gives a close approximation to the 
required normal 

A publication of this kind, consisting of little more 
them a vast array of figures m tabular form, is clearly 


United States 

not to be uguided as loading matter in tho oidinaiy 
sense even foi (he ox[>ert metooiologist It would, 
however, have been more nearly so had then? been a 
key map showing the positions of all the places foi 
which normals are given, preferably with shaded or 
<domed altitude /ones, and any other features that 
might assist in explaining the gioat diveraity in the 
amount and seasonal distribution of the pic < lpitation, 
wlii< h a careful inspection ot the tables loveals For 
the woik has undei review tho rainfall of a country in 
which virtually rainless aieas exist side? by side with 
areas of groat altitude and wetness, wheie lofty 
mountain peaks foue the moist wostoilus fiom the 
Pacific to mho and undei go such dynamical c ooling that 
a laige proportion of the ir moisture is condensed to 
ram or snow \ rapid sin vey of the noimal annual falls 
did not reveal any total that is not surpassed in tho 
Lake Distnct of England, but showed many smaller 
than can he found anywhere in the dry eastern low 
lands of England and Scotland Yuma, Arizona, has 
the inteiestmg annual normal of 3 47 inches, based on 
a full fifty years’ jecoid 

In addition to its value in general climatology, this 
woik is obviously of the first importance to Aineru an 
water engineers and to many of the industries of the 
States, particularly farming E V N 


Parliamentary Representation of the Universities of Great Britain 


I N view of the clause relating to the abolition of 
university constituencies which appears ui the 
Representation of the People Bill, the text of which 
has recently been issued, a joint memorandum has 
been submitted to the electors of the Universities of 
Oxford and Cambridge by their present parliament 
ary representatives The memorandum gives a brief 
history of university representation in Great Britain 
In 1603 James I by a charter issued on the advice of 
hw Attorney General, Sir Edward Coke, granted to 
the Universities of Oxford and Cambridge the right, 
*?hich they have ever since enjoyed, of each return 
mg two burgesses to Parliament A similar right of 
representation m the Irish Parliament was accorded 
to Trinity College, Dublin, ten years later By tho 
tune of the outbreak of the War there were nine 
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university members m the House of Commons, re¬ 
turned by the following constituencies 


Votonj 

Oxford (2) 6,895 

Cambridge (2) 7,145 

Dublin (2) *5,020 

London (1) 6,070 

Edinburgh and St Andrews (1) 11,319 

Glasgow and Aberdeen (1) 11,714 


48,163 

A large measure of parliamentary reform and a groat 
extension of the franchise were undertaken by the 
Coalition Government in 1918 Three new university 
constituencies, the Combined English Universities, 
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the University of Wales, and Queen's University, 
Belfast, were created, and the Scottish universities 
were awarded an additional member At the same 
time, reforms were effected m the qualification for 
the university vote which immensely increased the 
number of voters in the existing university con 
stituencies, particularly in Oxford and Cambridge 
It was also enacted that whenever a university eon 
stituencv returned two or more members, the elections 
should be conducted according to that variety of 
proportional representation known as the single 
transferable vote 

Ab a result of these reforms, the university con 
stituenc les, at the date of the general election m 1929, 


were as follows 

Voters 

Oxford (2) 15,770 

Cambridge (2) 23,978 

London (1) 15,558 

Scottish Universities (3) , 43,192 

Combined English Universities (2) 13,775 

University of Wales (1) 3,623 

Queen’s University, Belfast (1) 3,324 


119,220 

In place, therefore, of five constituencies (if Trinity 
College, Dublin, be omitted) with 43,143 voters re 
turning soven members, there are seven constituencies 
with 119,220 voters returning twelve members Nor 
is the process of expansion nearly completed, especi 
ally at Oxford and Cambridge Although these two 
constituencies havo more than doubled in numbers 
since the franchise was altered in 1918, they will un 
doubtedly double themsolves again in the next twenty 
years, as the existmg regulations, which provide for 
the automatic registration of all British subjects who 
take degrees, gradually equate the number of voters 
with the numbor of living graduates of the university 
It may therefore, be predicted that if the represent* 
tion of the universities m Parliament is left undis- 
turlied for a generation, the twelvo members will be 
representing a body of between 200,000 and 250,000 
graduates 

When account is taken of the very large numbers 
of men and women students, from all grades of 
society, including those who began their education in 
our primary schools, who now make their way to 
Oxford and Cambridge, and of the still larger numbers 
who proc eed to the Scottish and the modem English 
universities, of the pronouncod success which has 
attended the efforts of the universities to provide a 
training suitable to students entering on professional, 
commercial, or industrial careers, and of tbe fact that 
the general widening of the oducationa! ladder has not 
yet had time to bear its full fruit, it is claimed that 
graduates of tho universities of Great Britain, as a 
whole, represent to day, even more fully than they 
did half a contury ago, that section of the community 
which exercises tho greatest influence on the formation 
of public opinion 

* Of 1263 men students matriculated at Oxford 
during the academical year 1928-29, less than half 
came from the English public schools Of the re 
mamder, 179 were students from overseas, and 445 
were from secondary schools which do not rank as 
public schools Of these 445, no fewer than 223 had 
started their oducation in public elementary schools, 
which means that at any time there are about 750 
elementary schoolboys m residence at Oxford, and 
the proportion to the whole would be at least as large 
amongst the women students The evidence also 
ghowB that more than 45 per cent of Oxford under- 
gffUiuatee are in reoeipt of financial assistance without 
wmoh their parents would be unable to give them a 
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university education The figures for Cambridge are 
similar, and at some of the modem English univer¬ 
sities more than two-thirds of the students began 
their education m the elementary schools 

Further justification for the existence of a small 
number of university representatives in the House of 
Commons is found m the special knowledge they may 
be expected to have of the needs of higher education 
and educational policy generally The independence 
from government control enioyed by the universities 
of the British Empire can only be maintained by very 
cordial oo operation between the governing bodies of 
the universities and the Government of the day, and 
in the delicate negotiations whioh such co operation 
constantly involves, the university members play a 
part which is essential, although it naturally does nof; 
bulk in the public eye j 

The university constituencies, by reason of thew; 
peculiar constitution, provide for the enfranchise 
ment of a large number of men and women who would 
otherwise be without a vote Since the university 
voter is placed on the register for life, and can vote 
through the post, he camee his qualification with him 
wherever he goes , he can exercise it although, owing 
to a change of residence, he may be without an oidinary 
vote, or unable to travel to a constituency to exercise 
it if he goes abroad, he can appoint a proxy, and, 
with tho recent extension of air mails, he can now 
exercise tho franchise himself from a great many 
distant parts of the world A careful analysis of 900 
consecutive voters on the Oxford Register showed 
that no fewer than 7G had addresses overseas, many 
of them serving their country in distant parts of the 
Empire, which means that at Oxford alone the 
abolition of the University seat would disfranchise 
nearly 1500 overseas voters In the Scottish univer¬ 
sities the proportion of overseas voters is probably 
higher 


University and Educational Intelligence 

Cambridge —- Applications are invited for a re¬ 
sear* h studentship at Emmanuel College, the maxi¬ 
mum annual value of which will be £150 and the 
period of holding two j ears or a possible third 
Preference will be given to candidates who have com¬ 
pleted one but not more than two years of research 
work Applications must be received by the Master 
of Emmanuel College by, at latest, June 30 

The Air Ministry announces that five hundred 
aircraft apj>rentices, between the ages of fifteen and 
seventeen years, are required by the Royal Air Force 
for entry into the Schools of Technical Training at 
Halton Bucks, and at Cranwell, near Sleaford, Lines 
They will be enlisted as the result of an Open Competi¬ 
tion and of a Limited Competition, to be held m the 
near future by the Civd Service Commissioners and 
the Air Ministry respectively Boys m possession 
of an approved first school certificate may be ad¬ 
mitted without other educational examinations The 
scheme offers a good opportunity to well educated 
boys of obtaining a three years’ apprentice course of 
a high standard The principal trades open to them 
are metal rigger, a new trade brought into existence 
by the introduction of the metal aeroplane, which 
involves training m both fitting and sheet metal work, 
fitter (aero engine), fitter (armourer), wireless 
operator-mechanic , and eleetncian Full inform* 
tion regarding the examinations can be obtained upon 
application to the Secretary, Air Ministry (Airoraft 
Apprentices’ Dept), Gwydyr House, Whitehall, 
London, S W 1 
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Birthdays and Research Centres. 

w *b 3, 187a —Prof P J Cole, FRS, professor of 
zoology, University of Reading 

My chief studies at present are concerned with the 
history of zoological discovery 

Feb 4, 1875 —Dr Ludwig Pbandtl, For Mem R S , 
director of the Kaiser Wilhelm Institute for 
Researoh on Fluid Flow at Gottingen 

In the Wilbur Wright Lecture before the Royal 
Aeronautical Society in May 1927 , I pointed out that 
after the veiy satisfactory explanation of the lift on 
aerofoils and of all similar related problems, it is 
necessary to investigate the problem of resistance 
more closely, and that turbulence is an important 
factor in connexion with this latter question Turbu 
lance is that internal unrest m fluid motion which 
produces a continual mingling of fluid particles from 
the neighbourhood of the wall with those somewhat 
farther away, and as a result, frictional forces are 
increased, but the stream line pattern approximates 
more closely to the form calculated for ideal fluids 

During the last few years, the investigations m my 
Gottingen Laboratory have gone into the properties 
of turbulent flow m great detail, and have, m fact, 
produced several important explanations But much 
remains to be done, and much more work is necessary 
before the experimental results can be explained with 
the desired clanty 

Feb 5, 1866 —Sir Arthur Keith, FRS, Huntenan 
professor and Conservator of the Museum of the 
Royal College of Surgeons 

—*1 am continuing my lifelong search for evidence 
bearing on the origin of man and of anthropoid apes 
Especially am I concerned with factors which regulate 
or influence development and growth 

Feb 6 185a— Dr Conwy Lloyd Morgan, FRS, 
emeritus professor of psychology in the Univer 
sity of Bristol 

One who enters on his eightieth year is not likely 
to be able to furnish an interim report of any new 
investigation now 111 progress More probably he 
asks himself What should I do were I near the start 
of my life work instead of fast approaching its close ? 

Realising that comparative psychology is still in its 
infancy, I should concentrate attention for anothor 
lifetime on the earlier stages m the evolutionary 
enesis of mind in its natural process of conorescence 

should still urge that, since maturity is, in each 
individual, a novelty emergent on infancy, it does not 
accord with Bound method m science to account for 
infantile (and even embryonic) occurrences m terms 
of mature processes if, on the available evidence, such 
processes are not as yet emergent m that instance of 
concreecent advance which is under scientific con 
sideration 

Feb 6, 1871—Lieut Col J Stephenson, FRS, 
Indian Medical Service (retd ), formerly lecturer 
m zoology m the University of Edinburgh 

The mam obieots of my anatomical and systematic 
work on the Oligochrota are (1) the tracing out of 
the course of evolution within the group — certain 
families, for example, the Megascolecid®, allow lines 
of descent to be traced within them with more and 
taore certainty as our knowledge of the anatomy and 
distribution of their members increases , (2) to con 
tribute to the soienoe of patoogeography by means of 
an increasingly accurate knowledge of the earthworm 
faunas of the several regions of the globe Since earth 
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worms for the most part spread only by their own 
slow progression m the ground, to a life m which they 
are absolutely confined, a knowledge of tho distribu¬ 
tion of the various genera affords valuable material 
for determining the configuration of the land in former 
epochs 


Societies and Academies 

London 

Royal Society, Jan 22 — P M S Blackett and F C. 
Champion The scattering of slow a partioles in 
helium Mott has calculated the scattering of 
a particles by helium atoms on the assumption that 
the particles interact according to the inverse square 
law, that they have no nuclear spm and that they 
obey the Einstein Bose statistics It is found that 
the scattermg should vary periodically with changing 
angle and velocity in fact an interference pattern 
should be obtained the scale of which doponds on the 
velocity This theory has been tested by photograph¬ 
ing the collisions between slow a particles and helium 
atoms m a Wilson chamber The results are in com 
plete agreement with Mott s theory — W A Bone, 
R P Fraser, and F Lake Explosions of mixtures of 
acetylene and electrolytic gas Ihe disturbing inftu 
enco of successive additions of acetylene upon the 
uniformity of the initial flame movement m an ex 
plosion of electrolytic gas attains a maximum when 
20 per cent of acetylene is present in the medium, 
thereafter declining and eventually disappearing 
when 30 per cent of acetylene is present There is a 
primary selective partial combustion of acetylene, 
C a H a + O, « 2CO + H a m the flame front followed, 
behind the flame front bv either ( 1 ) when sufficient 
oxygen is present a highly luminous (ombustion of 
the nascent carbon monoxide or ( 11 ) otherwise by a 
thermal decomposition of any unbumt acetylene 
The explosion of a C a H a + O a + 2H a mixture is differ 
ently affected by an equal dilution with argon or 
nitrogen — W A Bone and R P Fraser Flame 
speeds m the inflammation and detonation of CO O a 
mixtures In the initial phase of inflammation , 
and m the final stago of detonation , the maximum 
flame speed for moist mixtures at atmospheric press 
uro is obtained with a circa 3CO + O l instead of a 
theoretical 2CO + O a mixture Dilution of the medium 
with either argon hohum or nitrogen does not rnateri 
ally alter the proportions of c arbomc oxide and 
oxygen in the maximum spood mixture Hence the 
point of maximum flame speed is principally detoi 
mined by the concentration of carbon monoxide and 
the combustion of moist carbonic oxide is conditioned 
by a prior excitation of its molecules, which are 
then rendered combustible—C V Jackson Inter 
ferometno measurements m tho arc spectrum of iron 
Ten lines m the spectrum of tho iron aro in air, 
between \4000 and X4400 have been measured by 
interferometric comparison with the red line of cad 
mium or with the secondary standards of neon 
Sixty eight lines in tho spectrum of the iron arc in air 
between X2300 and X3100 have also been measured 
m terferometrically The results are m good accord 

with the wave lengths recommended by the Inter 
national Astronomical Union in 1928 

Edinburgh 

Royal Society, Jan 12 —J W Gregory The 
Dalradian rocks of Scotland and the structure of tho 
Southern Highlands The Dalradian rocks can be 
traced across the Southern Highlands of Scotland 
from Argyll to the Moray Firth and tho coast 
south of Aberdeen The author m 1910 rejected the 
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generally accepted conclusion that the oldest Dal radian 
rocks outcrop along the southern border of the High¬ 
lands, and that there is an ascending series to the 
Moine gneiss to the north He regards the slates and 
grits to the south as a younger but still pre Palaeozoic 
series (the Leimoxian), and as composed of Dalradian 
debris, the Dalradian band as consisting of five series, 
with the youngest to the north , and the Dalradian 
beds as having been deposited on the southern flank 
of a land composed of the Moine The evidence for 
those conclusions is submitted in detail The author 
regards the beds as in their original order, except 
where locally invertoti as in Ben Lui ond near 
Callander He correlates the north eastern Dal 
radian and Lermoxian rocks south of the Moray Firth 
with those of Perthshire and south west Scotland, 
from which they are separated by the granites of the 
Cairngorms and western Aberdeenshire —J Weir 
The British and Belgian Caibomferous Bollorophon 
tida* Eighty two forms are discussed under nine 
enera The Bellerophontid faunas of various 
orizons and fui lea are tabulated and discussod, and 
attention is diroctod to assemblages of stratigraphical 
value in the Scottish Carboniferous succession and 
equivalent rocks m the north of England, with special 
reference to stages m the evolution of Euphemua urct , 
Bucamopsis dicuasatus* and Tropvdocyclm oldhami — 
Elsie J Cad man Life history of LHaymium nxgrxpc* 
Didymium, mgnpea is a species belonging to the 
slime fungi or Myceto/oa found growing on germmat 
mg boot ‘ seeds \ and it also grows fioquently on 
dead leaves of many kinds Tho spora* germinate 
readily, each spore giving use to two swarm cells, 
because geiinitiation is prtxedod by a division withm 
the spore coat At the di\ lsion four chromosomes 
are present, and there are distinct centrosomeH 
After sevoral divisions the swarm cells withdraw thoir 
flagella and become transformed into myxamoibfle 
The myxamo-ba possesses no flagellum aiul no 
bleparoplast and cannot become a swarm cell again 
They fuse in pairs to form zygotes A plasmodium 
which may be slightly bigger than those m its neigh 
bourhood, either bocauso it possesses a great number 
of nuclei or has engulfed a larger number of myxamce 
bee, can oxeit some form of attraition on the wnaller 
plasmodia around it, and they coalesce with it m large 
numbers A large plasmodium, therefore, rapidly 
increases in size, and contmues to do so by coalesi mg 
with the smallei plasmodia in its neighbourhood 
Chromosome numbers were fully investigate!] — 

R Crookall The genua Lyyinorarhi# Ralston 1 his 
genus was instituted by the lato R Kidston, of Stir 
ling, to include petrified leaf Htalks with a stnurture 
sun liar to that ot the well known Coal Measure plant 
Lyqmopteri8 oldhamxa Though Kidston recognised 
and named two species of Lygmorachis , he described 
neither In his admirable 11 Studies in Fossil Botany ”, 
Dr D H Scott described, but did not figure, L 
papxlto from the Cementstone Group (Caleiferous 
Sandstone Senes) of Norham Bridge, Twee<lside 
TJie second species was appropriately named by 
Kidston Lygmorachis taitiana It was referred to, 
but not described, by Dr Scott Fortunately, Kulston 
had prepared excellent photomicrographs of both 
forms, and these are used to illustrate the paper — 

J Geronimus Some problems involving the per 
symmetric determinants 

Rome 

Royal National Acadeiny of the Lincei Communica¬ 
tions reoeived during the vacation — F Enriques 
Algebraic surfaces —G Barba Generalised parallel 
ism — F Odone Rotation and divergence of a vector , 
^gradients of a homograph m general curvilinear co 
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ordinates —Marla Pastori Further on the partial 
derivation of tensors — P Cattanco A class of cyclic 
varieties — M G Bouligand General expression for 
the solidarity between the problem of the minimum 
of an integral and the corresponding Hamdton-Jacobi 
equation —G Andreoh Pseudo-hunts of functions , 
pseudo continuity, etc—M Manarini r Lines of curva¬ 
ture and geodetics of a surface — S Finikoff The 
'* suites ” of M Fuhun — G Bozza Action of oer 
tarn apparatus for blowing gases — G A Barbieri 
Complex thiocyanates of quadrivalent molybdenum 
Various difficulties are encountered in the preparation 
of these compounds, but a number of them have now 
been obtained by carefully oxidising the corresponding 
t-ervaJcnt molybdenum derivatives by means of 
potassium femeyamdo - Giambattista Dal Piaz New 
genera and new species of artiodactyls in the Venetian 
ohgocono Investigation of the numerous fossil 
aitiodactyls of tho Basle Museum indicates that the 
genus Anthracochcerus occupies a completely isolated 
systematic position and shows a tendency to diverge 
from the complex type of ArUhracoihendce and to 
appvoach in some respects that of certain primitive 
binder It is concluded that the Monteviale artiodactyl 
is not related to any of tho numerous phylogenetic 
linos of the Anihracotheridm , hut represents a type of 
winch neither the eocene ancestors nor any ohgocene 
successors are known — G Brunelli Monotonous 
rotifer planktons in an elevated Apennmo lake The 
plankton of Lake Scanno consists mainly of Cyclops 
8trenuus bischer and of large masses of tho rotifer 
AsplancJina pnodtmta Gossc — Teodoro Pern Bo- 
haviour of the optical vesirle of Triton grafted into 
embryos of Rana esculcnta {Destruction and power of 
recovery) - Giulio Cotronei and Aldo Spinto Zoo 
logical constitution and grafts Now experiments 
between Anura and Urodtla (4) — G Mezzadroli and 
E Vareton Action exerted by radium on the 
germination of seeds Experiments in which barley, 
wheat, peas, and beans were subjected to the influence 
of the 7 rays of radium show that the effe< t of a short 
exposure on the germination of the seeds is beneficial 
and that of a long one injurious When 3 9 mgm of 
radium was used, benefit became appreciably apparent 
after 5 minutes and reach<xl a maximum after 30 
minutes With one half of this amount of radium, 
the exposure must be quint ujilod The best result 

obtained consisted of increases of 30 per cent in the 
number of soods germinated, 80 per cent m the total 
height, and 80 per cent in tho weight of the plants 
Tho stimulating effect is still a< five two months after 
tho irradiation 

Sydney 

Royal Society of New South Wales, Oct 1 — H (T 
Roggatt Thrust faults and compression joints in the 
Muree bods, near Grass tree, New South Wales The 
beds in wluch the faults and joints occur, consist of 
sandstone and conglomerate—competent rocks—over- 
lain and underlain by shale and mudstone— incom¬ 
petent rocks—constituting an ideal senes for the 
development of compression phenomena Stress in a 
sandstone member is expressed by sharply defined 
faults which pass upward into conglomerate as mono* 
olmal or slightly overturned folds These thrust faults 
are inclined to the horizontal at an angle of about 30 ° 
Joints are developed in two sets, one parallel to the 
faults and one inclined thereto at 120 ° The fractures 
appear to obey Mohr’s theory of rupture and furnish 
striking practical confirmation of Hartmann’s law 
Since the direction of thrust is known, the orientation 
of the strain ellipsoid is known, showing that the axis 
of maximum compression lies m the acute angle 
between the shear planes Experimental determina 
tion of the angle of friction of the sandstone confirms 
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the view that the principal factor tending to reduce 
the fracture angle to leea than 45° is the internal 
friotion of the rock itaelf— A J Matheion The 
geology of the Wellington district, NSW, with 
special reference to the origin of the Upper Devonian 
Senes The oldest rocks are of Shuman age, compris¬ 
ing shales and limestones in which are mterbedded a 
great volcanic senes The limestone occurs on two 
horizons and both are coralline , the upper limestone 
is the more highly fossiliferous and is the youngest of 
the Silurian rocks It passes by a gradation through 
an arenaceous type into a calcareous sandstone and, 
finally, into sandstone itself , the sandstone series, 
in its upper part, contains Lepidodendron Australe 
and Spxnfer aisyunctus, and is, therefore, of Upper 
Devonian age Sandstones are characteristically red 
yi oolour, and it is suggested that they wero deposited 
under and conditions They are intruded by the 
Wuuluman granite —G F K Naylor The history of 
the development of the present drainage system m the 
Marulan district Theonos involving river capture 
were advanced by Andrews in 1904 ana by Woolnough 
and Taylor in 1000 Andrews suggested that the old 
Shoalhaven was beheaded by a tributary of the 
Hawkesbury, while the other writers postulated an 
old Wollondilly beheaded by a newly formed coastal 
stream The theory now being put forward suggosts 
that the present Shoalhaven Kangaroo system origin 
ally flowed m a westerly direction away from the 
coast, m a maimer analogous to the present Upper 
Nepean system Capture and reversal by a coastal 
stream which doveloped as a result of the post Ter 
tiary uplift is regarded as having brought about the 
piesent river distribution — A R Penfold and F R 
Morrison Notes on the essential oils from some 
TJtdtivated Eucalypti (2) The species consisted of 
E Austrahana, E Macarthurt, E ettrendora, E Smithii, 
E dives, and E dives variety ‘ A ‘ and variety 4 B ’ 
Leaves from the trees of an avenue of E bicostata , 
noar Sydney, show considerable variation in size and 
shape although grown from the seed of one tree col 
lected at Jenolan, Now South Wales The yield of 
oil varied from 1 23 to 2 4 per cent and the cineol con 
tent from 38 to 05 per cent The spec les is 1 eally a form 
of E globulus confined to the mainland of A ustraha and 
should have been namod Eucalyptus globulus variety 
bicostata The chemical constituents of the oil are 
similar to those of E globulus , namely, isovalonc 
aldehyde, d a pinene, cineol, eudesmol, etc 
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FRIDAY, January 30 

Royai Coiikuk or Suhdrons n> Knoi-and at 5—Dr D Hunter 
( Imogen In the Bon. « m Ilyperpuruthyroidiftm and Hyportlijioldism 
Institution or Klevtricai Knoinkbiis (West Males (Swansea) Sub 
( entro) (at Corporation Electricity Hhowionms Hwanscft), at fl —J 
Urmston The Electrical Highlnrssuie Jesting or Cables and the 
I ocalisatlun of Faults 

NortuEast Coast Inktitution ok Fnginbrhs and SuuuuunxKS (at 
Mining imtilnte Newcastle upon Tyne), nt tl — C F Christensen 
The Whaling factory Ship y iKingtn, with Sum* Notes on Whaling 
Junior Institution or Knoinkerb (Informal Meeting), at 7 30 -W 
rish Modern Methods of Production of Smull Machined Work 
Royai Institution ok Ghkat Britain at 9 — Prof JJ ** 

The First Defence oft Ibraltar by the English, Oct 1704-April 1706 
Roval Axhonautk al SufiKTY (Hull aud I m-ds Branch).—Col the 
Master of Scmpil! Gliding and Soaring , n .. , 

S<m ixty op Dvbrr and Co( oi rimts (Scottish SiLtlon) D K Collcflge 

Dyeing foi the Scottish 1 weed lrade 
M ANOH RSTKH I ITKRAUV AND l HltOHOlHK AL SoCUKTV (Chemical SOCtiOn) 

SATURDAY , January 81 

Britimji Mvcoiahjii al Hoi iicty (in Botanical Department University 
College) at II am-D r A S Home (a) Nuclear Division m 
Swmgowsmi (h) Preliminary Study or the Fungus Flora of the Air ^ 
N M Nitimargl Fmtors lnHuenclng Sporeformation-L N Si'tli 
Factors Influencing Fungal Growth — W C Moon and Dr A Smith 
Notes on Some Intcn sting Fungi Ueci ntly Reiorded —A A Pearson 
A Fungus foray In Spain . „ v . . 

Mathkmatuai Anwx’iaiion (at Bedford College for Women), at 8 — 

Royai Institution oi GhkatBritain, at 3 —l>i K Cammaerts Flemish 
Art (2) Breughel 

MONDAY , February 2 

ttoYAD SmiKTY Edinhurou, at 4 80— Sir K A Hharpey Schafer 
tt ObH«r™tlon» on th» Kol«tlv« B»U of Orowth of th# V»IU of th* 
Riirht and Left Hands respectively on Seasonal Variations in the 
Hatef md on tta« "f N«rv« Boctlon iukmi It —Dr F J W 

WhiDDle A Note on the Rcctilar Changes of Rock Tempermtuie on 
the Calton Hill — lu l* rtad ly Ml* —Prof H L lnoe /arw and 

TM 1*oInU of the Elliptic Cylinder. 

Royal Colleo* or Boro»on* or Enoland, at 5 —H. H Woollard The 
Potency of the Pharyngeal Entoderm 
Royal Institution or Gbnat Britain et 6 —General Meeting 

ot O.ologlo.1 socl.ty), »t *-H W Towm 
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Institution or Electrical KNomiuti (Western Centre) (at Cardiff), 
at 7 —D B Hoseason Tbe Cooling or Electrical Machine#. 

Botal Institute or British Architects, at 8 — Prof W Rothensteln 
The Decoration of Building* 

Royal Society or Arts, at 8 —Prof L. 0 Martin Borne Modern 
Development* in Microscopy (Cantor I/ectures) (3)* 

Bociarv or Chbmiual Industry (London Section) (Jointly with Faraday 
Society and Chemical Engineering Group) (at Chemical Society), at 
8 —Dr E B Haxted Thu SpecUlo Activity of Catalyst* —Prof 
E K Rideal Specific Catalytic Surfaces. 

Barritm Psychological Society (Education Section) (at London Day 
Training Colleges), at B 30 —Mias Ella Freeman Sharpe Sublimation 
A Correlation betwwu the Experience* of an Educator and Psycho* 
analyst. 

JUESD4Y, February 8 

Royal Institution or Great Britain, at 6 15—Dr J W T Walsh 
The Art of Illumination (I). 

Zoological Society or London, at 6 80 —Dr Nellie B Sales The 
Development of the Mandible in the Elephant —A. D Middleton A 
Contribution to the Biology of the Common Shrew (ionwj arannut 
Linn V—F C Baker The Classification of the Large I’lanorboid 
Snails of Europe and America —S Maullk On the Larva of the 
Poisonous Ohrysomelid Beetle of N gamiland, Africa —Dr C Cross 
land The Reduced Building Power and the Variations In the Astrean 
Coca Is of Tahiti with a Note on HerpeMUha Hmai and lugla «p — 
Dr Marie V Lebour (a) Further Note* on Larval Brachyura (6) 
The Larva, of the Plymouth Caridea I The Larva* of the Crangonida 
11 The Larv£ of the illppolytldu* 

Institute or Metals (Birmingham Section) (at Chamber of Commerce 
Birmingham), at 7 —C E Moore, I A Bailey, and others Discus 
slon on Refractories 

Royal Photographic Society or Great Britain, at 7 —F Judge 
Some Early Experiment* in Colour Photography 

Institution or Automobh k Knoineerh (at Royal Society of Arts), at 
7 46 —Dr W H Hatfield Rustless Steels a* applied to Automobiles 
and Aircraft. 

Royal Anthropological Institi tr, at 8 80 —Prof M Horskovlts 
The New World Negro as an Anthropological Problem 

WEDNESDAY, February 4 

RorALOoLLani or Surgeons or Enoland, at 6 —T P Dunhill Malignant 
Disease of the Thyroid Gland—the Relation of the incidence and 
Spread to Its Embryology and Prognosis 

Institution or Ei kctnical Knuinkbhs (Wlrelos* Section), at 0 —P K 
Turner Home Measurements of a I*oud Speaker in twcuo 

Society or Public Analysts and othhk Anaiytkai Chemists (at 
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Rotal Souikty or Arm at 8 — C Le Maistre llie Effect of Standard 
tsatlon on Engineering Progress. 

Royal Society or Medicine (Surgery and Pathology Sections), at 8.80 
—V Z Cope and P H Mltchlner (8uryery), Dr A Fleming and Dr 
T H O Benimn* (Pathology) Special Discussion on Indications for 
and the Value of the Intravenous Uae of Germicides 

Royal Miorostopioai Sooirrv (Biological Section) (In B M A House 
Tavistock Square). 


THURSDAY , February 6 

Royal Society at 4 80 —0 F Jenkin The Pressure Exerted by 
Granular Material — b L. Arnot The Diffraction of Electrons in 
Mercury Vapour 8 Rama Swamy On the Transmission of 1 Ight by 
Thin Films of Metal —Puneri to hi read (n UtU only —8 Goldstein 
The Force* on a Solid Body Moving through Viscon* Fluid (Notes by 
J M Burgers).— D C Oolbourne The Dlurual Tide in an Ocean 
Bounded by Two Meridian* 

Linnban Society or London, at 6 —Dr M Bernhauer and Dr H 
Scott Abyssinian StaphylLnlda. —S Savage On a Recently dls 
covered I etter from Llnmeus dated 1760 —1 IL Burkill Photo 
graph* of DUacnrta cscuUrUa taken in Siam^by Dr A F G Kerr — 
X>r T A Sprague and C V B Marquand The New Flora of Gore 
Cliff Landslide 

London Mathematical Society (at Royal Astronomical Society), at 6 — 
Prof G N Watson llamanirian a Note Books (Lecture), 

Royal Institution or Great Britain at 6 16.—rrof H Dingle The 
Nature and Scope of Physical Science (8). 

Bftrrum Association or Reithigbration (at Institution of Mechanical 
Engineers), at 6 30 —Dr Bxer Griffith* Some Instruments for 
Refrigeration Work 

Institution or Hi Koran al Engineer* at ft.—P J Ryle Two Tran* 
mission I ine Problem* Suspension Insulators for Industrial Area* 
In Great Britain , Oonduotor Vibration 

Inetitutb or Ohemiitry (Manchester Section) (at “ Manchester, Ltd , 
Manchester) at 7 —Prof F L rymin Paper 

Society or Chemical Industry (Bristol Section) (jointly with Institute 
of Fuel) (at Bristol University), at 7 80 —M H Lewis Recent 
Development in the Koonomfo Production of Steam from Factory 
Boiler Plants. 

Society or Chemical Industry (South Wales Section) (jointly with 
South Walts Section of Institute of Chemistry and M iorotoopkal 
Society of Walts) (at Cardiff Toohnlcal College), at 7 80.—C A. Btyltr 
The Microstructare of Coal 

Chemical Society, it 6 —J W Baker Balt*forming Characteristics of 
Doubly end Singly Linked Elements of the Oxygen Group Part I 
The Ofrbonyl Group In Beoxaldehyde and Acetophenone.—J W 


Baker and W G MottU Salt-forming ObaraottrltUet of DouWy and 
Singly Linked Elements of the Oxygen Group. Part II The Nitra¬ 
tion of Benealdshyde and Acetophenone In Sulphuric Add Solution. 
—Prof T M Lowry and G Jeaaop The Properties of the Chloride# 
of Sulphur Partv Ms testable States.—J W Cook («) Polrcyolla 
Aromatic Hydrocarbons Part II The Non-exDtenoe of 1 I rl'* 
dibenunthraceue (6) Part III Derivatives of 1 2 6 ft-dibenxan- 
thraoene , (o) Part IV Condensed Derivatives of 1 2 bene*nthracene. 

Royal Society or Medicine (Tropical Diseaaes and Parasitology and 
Disease in Children Sections), at 8.—Dr A Castellan! and Dr 
G W Bray (Tropical Diseases), Dr A. R. Neligan and Dr H S 
Btannus (Disease in Children) Specie! Discussion on The Adaptation 
of European Women and Children to Tropical Climates. 


FRIDA r, February a 

Royal Society or Medicine (Otology Section), at 10 80 a.m —Sir St. 
Clair Thomson, F C Or me rod, and others Discussion on Tuber¬ 
culosis of the Ear 

Royal Astronomical Society (Geophysical Discussion), at 4 80.—The 
Escape of Radiation from the Atmosphere Chairman, Air Gilbert 
Walker Opener, Dr G C Simpson, followed by Sir Napier Shaw, 
Dr F J W Whipple, and Prof E A Milne j 

Royal Society or medicine (Laryngology Section), at 4 80 —Discussion! 
on The Treatment of Frontal Sinusitis. 

Physical Society (at Imperial College of Boienoe and Technology), 
at 6 — H E Beckett The Radiation Reflecting Powers of Rough 
Surfaces —K B Moss A Ballistic Recorder for Small Electric 
Currents,—F J He rase The Instrumental Phase Difference of 

Seismograph Reoorda.—Demonstrations by G L. Addenbrooke 

Societv or Chemical Industry (Manchester Section) (jointly with 
Manchester Section of Institution of the Rubber Industry) (at 
Engineers Club, Manchester), st 7 —A Fraser Plant Used In the 
Manufacture of Synthetic Re«lna —Dr E E Walker and E A 
Revan The Effect of Certain Factors upou the Electrical Properties 
of Moulding Powder and Synthetic Resins. 

Institution or Electrical Engineers (Meter and Instrument Section), 
at 7 -R, Davis G W Bowdler and W G Btaudrlng The Measure 
ment of High Voltages, with special referenoe to the Measurement of 
Peak Voltages —Dr L E Ryall The Construction and Operation oj 
a Simple Neon Tube nigh Tension Crest Voltmeter —8 Whitehead and 
A P Oastellaln Sphere-Gap Calibration 

Institution or Electrical Engineers (North Eastern Centre) (at 
Literary and Philosophical Society, Newcastle-upon Tyne), at 7 — 
Prof W Cramp The Birth of Electrical Engineering (Faraday 
Lecture) 

Oil and Cgidur Chemistb Association (Manchester Section) (at Milton 
Hall Manchester) at 7 —Members Evening 

Royal Photographic Society oy Geeat Britain (Pictorial Group) at 
7—Informal Meeting 

Junior Institution or Engineers (Informal Meeting), at 7 30.—J W 
White Aerial Wire Ropeways 

Geologists Anno< iation (in Botany Theatre University College) (Annua 
General Meeting), at 7 80 -Prof W W Watte Bournes (Presidential 
Address) _ , . , 

Rovai Institution or Great Britain, at 9 —J M Keynes The Internal 
Mechanics of the Trsde Slump 

8ATURDAY, February 7 

Royal Institution ov Great Britain, at 8 —Dr E Cammaorta 
Flemish Art (8) Rubens 


PUBLIC LKCTURKS. 

SATURDAY, January 81 

Hornman Museum (Forest Hill) at 8 80—MUs M A Murray Most 
Ancient Egypt 

HONDA 1, February 2 

I ondon School or Hygiene and Troth al Hum ink (Public Health 
Division), at 6 —J O Dawes Public Cleansing The Disposal of House 
and Trade Refuse ^ 

TUESDAY , February 8 

London School or Hygiene and Troucal Medicine, at 6—Dr P 
Manson Uabr The Dawn of Tropical Medicine, being an Account of 
the Life and Work of Sir Patrick Manson 

University College Hospital Medicai School, at 6 16.—Dr W Cramer 
Filterable Tumour* (Succeeding Lecture on Feb 10 ) 

WEDNESDAY, February 4 

London School of Hyoibne and Tropical Medicine (Public Health 
Division), at 6 —Dr W G Savage Food Poisoning 

Imperial Coi i eon or Science and Technology, at 6 80 —Prof O G 
Darwin The Foundations of Atomic Mechanica. (Succeeding Lecture# 
on Feb 6 and ft ) 

Kings College, London, at5 80 —Prof A P frewton The Great Age 
of Discovery (8) Christopher Columbus and his Rivals 

Belfast Museum and Art Gallery, at 8.—E Godfrey Brown Wind 
Instruments. 

THURSDAY, February 6. 

Kino • College, London, at 8.—C J Qadd Babylonian Religion 

Bedford College for Woken, at 6 16.— Lady Chatfcerjee India" 
labour Problem*. 

SATURDAY, February 7 

Gilbert White Fellowship (at 0 Queen Square, W O 1), at 8.-Prof B . 
Salisbury Some Rarer British Plants and their Distribution 

Horniman Museum (Forest H1U), at 8 SO.—Dr F A Bather Tbe 
Cuttle Fish and l*a Ancestors. 
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International Health 

HE report on the Health Organisation of 
the League of Nations adopted by the last 
Assembly noted the success which international 
co-operation can achieve in technical matters Co¬ 
operation in health matters is indeed relatively easy 
there aie few, if any, vested interests comparable 
with those which hinder progress in the economic 
or political fields Health administrators, in recog¬ 
nising the essential similarity of health problems 
in different countries and m different areas, and 
the value to all of tiie experience of particular 
administrations, have tome to recognise also the 
lesponsibility of co operation and of placing at the 
disposal of all the special mfoi mation and experience 
which some have gamed 

The success of international as well as of national 
health work is, however, so closely connected with 
economic, financial, and social conditions that to 
select only one of these fot tors for study and action 
would la? to invite failure Such considerations 
alone would suffice to connect the work of the 
Health Organisation with the mam stream of inter¬ 
national co operation which is developing through 
the League of Nations 

At a recent session of the Health Committee, 
Dr Madsen, Direr tor of tho Danish State Serum 
Institute, who has been c hairman of the Committee 
since its foundation, submitted a memorandum 
reviewing the present position of the Health 
Organisation in the light of its ten years’ work ami 
suggesting the lines of future development The 
verv success of this form of international co-opera 
tion, and the fact that certain branches of the work 
are tending to assume a permanent chat actor, make 
it highly desirable that the work of the Health 
Organisation should he directed along generally 
approved lines of policy 

The study and collection of information is a 
branch of activity of which the Singapore Epi 
demiological Intelligence Bureau and the compila¬ 
tion of public health statistics are outstanding 
examples, and i©presents a phase through which 
every blanch of the League’s health activities, in 
eluding even the activities of its Epidemic Com 
mission in Poland in 1920 , has to pass 

Investigations lead in due course to the formation 
of general opinions and the elaboration of certain 
principles and recommendations for action The 
work of the Permanent Standardisation Commission 
in establishing and maintaining uniform inter 
national standards and methods of testing for 
serological and biological products is an example of 
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this stage, which is tending to assume permanency 
because such work must be continuous m order to 
keep in touch with developments of scientific 
technique and thought Similarly, the lengthy 
regional studies earned out by the Malaria Com¬ 
mission in Russia, south eastern Europe, the 
Mediterranean countries, and in India, as well as in 
the Mississippi basin, have led to an agreed general 
programme of anti malaria measures, while the 
plans for epidemiological study and administrative 
action which are now under discussion will require 
at least three years to complete The Sleeping 
Sickness Commission has already made some pro¬ 
gress in the study of a disease which has hitherto 
defied the independent national efforts of African 
administrations, but a considerable period of inter¬ 
national study and oo operation will undoubtedly 
be required before sleeping sickness can be brought 
under adequate control in tropical Afnoa The 
Leprosy Commission, after a preliminary world 
survey of leprosy conditions, has, however, only 
just commenced its real work , and even certain 
partial studies, such as those on scarlet fever and 
diphtheria, are yet incomplete 

Such scientific work and tho continuous liaison 
work with health administrations, notably the 
system of interchanges or study tours for public 
health officers, are, of course, the mam feature of 
the work of the Organisation Their development 
must inevitably tend to stress the third stage of 
activity of the Organisation, the initiation of action 
upon the lines indicated by the data obtained 
Primarily, of course, action is a matter for the 
individual health administrations, but in recent 
months the Governments of Greece, Bolivia, 
Bulgaria, and China have all sought the technical 
advice and assistance of tho League Health Organ¬ 
isation in elaborating plans or policies for health re¬ 
construction work One of the chief developments 
of the Health Committee’s work will undoubtedly 
he m its collaboration with Governments seeking 
technical advice, and m the elaboration of a suit 
able administrative and medical technique 

The advisory opinions given in this way represent 
essentially a declaration of the present state of 
knowledge and practice in particular fields of public 
health They are based on the pooled knowledge 
and experience of leaders m public health and 
medical research, and are, as Dr Madsen points out, 
needed in a number of fields of investigation at the 
present time Notably this is true in regard to 
maternal and infant welfare The infant mortality 
inquiry has led to the collection of a large amount 
of information, and a general report on the subject 
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would be invaluable, not only to the South Amenoan 
States who extended the scope of inquiry at tile 
Monte Video conference, but also to other country 
anxious to organise national campaigns against 
infant and maternal mortality 

Here, as in the case of such social diseases as 
cancer, rheumatic fever, heart disease, against 
which sanitary administrations have been com¬ 
pelled to take action m the last two decades, an 
analysis of the reasons which have led different 
countries to adopt specific measures, the deter¬ 
mination of the degree of agreement existing o if 
such measures and of the points where diversity <tf 
practice suggests further investigation, would be of 
very material assistance A senes of reports of this 
type, properly prepared, would set out m detail the 
modem practice of preventive medicine and should 
furnish a basis for the study of the relations between 
public health services and health insurance 

Similarly, the survey of medical schools and 
education in which the Organisation is assisting m 
China is another field whioh cannot be omitted from 
the programme of the Committee, if its studies of 
public health conditions are to be complete, and 
this is notably true m regard to Colonial admims 
tration 

The growth and success of the International 
Health Organisation are of outstanding interest to 
all who are concerned with scientific progress 
The Organisation represents a definite advance in 
international scientific co-operation There seems 
to be no inherent obstacle to the development of m 
ternational co-operation along similar lines by other 
scientific workers There are, indeed, indications 
that this is a most hopeful lme of advance by 
whioh scientific workers can assume their responsi 
bihties of leadership An international scientific 
organisation, as the experience of the Health 
Organisation demonstrates, is able to express a 
technical or scientific opinion which is too important 
to be disregarded and accordingly receives due 
consideration with the economic, financial, social, 
or political factors involved 

The lack of administrators qualified to evaluate 
scientific as well as other factors mvolved in 
social, political, and economic problems has been 
responsible for many of society’s most acute prob¬ 
lems to-day, and has not been without effect upon 
the course of the rationalisation movement m 
industry It is at least possible that the develop 
ment of international co-operation of the character 
represented by the League’s Health Organisation 
may assist in the production of this much needed 
type of administrator 
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The Significance of the Seventeenth 
Century. 

The Seventeenth Century By G N Clark Pp 
xu +372 (Oxford • Clarendon Press , London 
Oxford University Press, 1929 ) 15$ net 

HOSE who remember the brilliant chapter by 
Prof Whitehead on “ The First Physical 
Synthesis ”, in “Science and Civilization” (Unity 
Senes), will rejoice greatly m Mr G N Clark’s 
volume Prof Whitehead said that 1642, the year 
of the death of Galileo and the birth of Newton, 
"was one of the crucial points m the history of man¬ 
kind It marked “ the centre of that penod of 
about 100 years during which the scientific intellect 
of Europe was framing the synthesis which ha£ 
remained down to our own times the basis of 
science Our modern civilization is duo to the 

fact that in the year when Galileo died, Newton 
was born Think for a moment of the possible 
course of history supposing that the life’s work of 
these two men were absent ” 

Now Mr Clark, without labouring the point or 
even expressly announcing it—for he does not seem 
to have noticed the striking coincidence of the 
dates—yet manages to provide, in a masterly 
survey of the whole field, abundant and conclusive 
evidence of the truth of Whitehead’s remark On 
all sides of life in the Western world the seventeenth 
century saw the growth of the new spirit of inquiry, 
observation, synthesis, and, above all, measure 
ment, which are the marks of science and of which 
Galileo and Newton were the greatest exemplars 
The great personal interest of Mr Clark’s book lies 
m the fact that he comes to this conclusion with¬ 
out parti pris , as a professional historian trained 
rather on literary than scientific lines, but with an 
open mind and a supreme impartiality His book 
surveys the century from all points of view under 
topics, and without the accustomed political frame¬ 
work Politics and literature, of course, find their 
place, but only as two of twenty main subjects into 
which the matter is divided One might have 
thought that this would render reading less easy, 
but it is not the case The style and the selection 
and arrangement of the matter are bo good that 
interest never flags 

The chapters on science, philosophy, and other 
more specially intellectual things, do not take the 
first place, but we are led up to them through an 
account of the population, industries, constitutions, 
armies, navies, and colonies of the nations of 
Europe Then, near the end of the book, we reach 
the characteristic and most active force of the age, 
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the scientific mind There is no attempt to press 
the connexion unduly or over-simplify the problem, 
but we see the same awakened intellect which in 
the outlying departments of practical life was 
ordering the national States, regularising armies, 
arranging postal services, and measuring and count¬ 
ing political and social facts, engaged at the centre 
in the supreme philosophic task of putting together 
the facts of the universe Undoubtedly, all these 
things are interconnected, and Mr Clark often 
shows the same man engaged both in purely 
abstract and in practical work, as Newton in the 
Mint or Grotius as ambassador What is so re¬ 
freshing about his presentation is the attempt to 
give the whole in a manageable shape, allowing 
the salient points to appear above the details Of 
these points, two are most obvious, science and 
organisation We have spoken of the former , the 
latter is equally pervasive 

The seventeenth century first made prominent 
m the West the tendency to knit society together, 
first nationally and then internationally, after the 
dispersive effects of feudalism and the religious 
wars of the sixteenth century Collective thought 
and action are the pre-eminent human qualities, 
and, on a certain plane and with certain intel¬ 
lectual presumptions, the Catholic Church had been 
achieving unity for many generations From the 
fourteenth century onwards, however, this work 
had been done more and more feebly and was 
at last completely interrupted The independent 
national sovereign States then began to take it up in 
a more drastic and comprehensive way Each State 
began to bring together, organise, and regulate the 
lives of its citizens with a thoroughness which an 
international Church had never been able to secure 
Mr Clark exhibits for us the various spheres in 
which this activity was exercised by monarchs who, 
for this time and this purpose, needed to be prac 
tically absolute Hence arise the new and in¬ 
creasing standing armies, the organisation of 
government posts, the regulation of industry, the 
control of religion and education But, although 
the direction was largely governmental, it was by 
no means entirely so, and less m England and Hoi 
land than in other countries Combined effort of 
a more spontaneous kind was also a feature of the 
times, which saw the rise of joint stock companies 
and the great trading companies for exploitation 
abroad, such as the East India (Company and a 
host of others, mainly English, French, and Dutch 
Though these and other activities were at that 
time and long after mainly national and aggressive 
towards other nations, we may trace the beginnings 
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of combination betweeji nations m such spheres 
as diplomacy and international law, while, as Mr 
Clark reminds us, the end of the century witnessed 
the first definite joint consciousness of the West as 
against Turkey and the East since the Crusades 
The eighteenth and nineteenth centuries were to 
see both these movements worked out to their logical 
conclusion First England and France and then 
England and Germany were to fight to the point 
of exhaustion for colonies and maritime supremacy, 
while the forces of co operation were gathering 
strength behind the scenes Our own times have 
seen the tragic outcome of the first process and 
the final apotheosis of the second 

Mr Clark has not written with any propaganda 
in his mind, and for that reason the moral shines 
out the more clearly from his pages Readers of 
this review will turn with special pleasure to those 
parts of his book where he describes the beginnings 
of the apparatus which was ultimately to re¬ 
establish the broken contacts of the Middle Ages 
and make them stronger and more universal They 
will remember with gratitude that it was a man of 
the seventeenth century, Huygens the Dutchman, 
at homo both m Pans and London, who gave as 
his English motto, “ The world is my country, to 
promote science my rohgion ” F S Marvin 


American Coal Mining 

Transactions of the American Institute of Mining 
and Metallurgical Engineers (Incorporated) Coal 
Division , 1930 containing Paper ? and Discus 
sions presented at Meetings held in New York , 
February 1928 , February 1929 t and February 
1930 Pp 724 (Now York American Insti 
tuto of Mining and Metallurgical Engineers, 
Incorporated, 1930 ) 5 dollars net 

HE American Institute of Mining and Metal 
lurgical Engineers is one of the most import 
ant learned societies m the United States, and its 
Transactions have for many years taken very high 
rank amongst the world’s technical publications 
Until qmte recently, the Transactions took the 
form of one or two annual volumes, covering all 
branches of mining and alliod technology, but 
reoently a system has been introduced of collecting 
all papers dealing with one specific branch of the 
subject into one volume and publishing this by 
itself The present volume is the first volume of 
this kind, dealing exclusively with coal mining, 
and is the outcome of the papers and discussions 
presented during the years 1928, 1929, and the 
early part of 1930 
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It is quite natural that with the increase of 
complexity which characterises modem methods 
m nearly every subject, increased specialisation 
has become necessary, one outcome of such 
specialisation is the subdivision of the Trans¬ 
actions of the American Institute of Mining and 
Metallurgical Engineers into a number of separate 
divisions This system has its drawbacks as 
well as its advantages In the older volumes 
were to be found papers dealing with every branch 
of the whole wide subject, and an engineer inter¬ 
ested m one section only, who turned over th^ 
volume to find papers on his special branch* 
could scarcely help seeing the others , he might 
even be induced to read them, and would probably 
jind that every paper, however remote its subject 
might appear to be from the particular subject 
upon which he was engaged, would, nevertheless, 
throw some new light upon it and prove of some 
assistance to him This advantage he now loses 
under the new method His knowledge of the 
individual subject may, no doubt, becomo more 
profound than it was, but he necessarily loses that 
breadth of outlook which is one of the most valu 
able qualities that an engineer can cultivate 

Persistence in the method symbolised by tbe 
volume now before us would undoubtedly lead 
gradually to the separation of coal mining from 
metalliferous mining, a separation from which 
engineers in Great Britain have suffered for long, 
owing in their ease to statutory requirements 
The result has been that m Great Britain coal 
mining engineers were, generally speaking, ignorant 
of what was being done in metal mining, and 
vice versa, and appliances devised for use in one 
branch of the industry might remain for years 
unknown to the other, although it would be quite 
capable of finding useful application therein 
A case in point is the use of tables of the Wilfley 
type, devised originally for the dressing of ores 
m a relatively fine state of division Such tables 
have proved to be equally useful for the cleaning 
of small coal, but it was many years before British 
coal mining engineers learnt anything about the 
capabilities of such tables and attempted to apply 
them to coal mining needs 
The volume under notice gives a useful epitome 
of the coal mining problems to-day in the United 
States and of the methods adopted for solving 
them There are, in all, some forty four papers * 
ten deal with coal raining, covering such subjects 
as ventilation, subsidence, and misfires, there 
are four papers on coal cleaning, three papers on 
coking, some nineteen papers on the classification 
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of coal, and a number of miscellaneous papers, 
including several which deal more especially with 
methods of coal analysis It will be seen at 
onoe that the field covered is a wide one, and 
that the information contained m this volume is 
likely to be of great value to all coal mmtrs, 
not only in the United States but also in Great 
Britain 

We in Great Britain have already learnt a great 
deal from our coal mirnng friends m the United 
States, especially in matters relating to the mechan 
isation of collieries and the replacement of manual 
labour by mechanical appliances In the present 
serious condition of the British coal mining 
industry, it is quite evident that wo shall neces- 
sanly have to progress much further along the 
same road, and British coal mining engineers 
will no doubt welcome tho opporturuty which 
this volume affords of learning how American 
coal miners are attacking problems which, after 
ail, are more or less the same for both countries, 
although, having regard to the differences in 
natural conditions, they can never be quite identi¬ 
cal In Great Britain, where, as already pointed 
out, coal mining and metal mining are necessarily 
onqiarated from each other by a legislative barrier, 
a volume devoted entirely to coal mining will, 
no doubt, lie welcome and will prove a great ad 
vantage Whether the artificial sitting up of 
such a barrier in tho United States, which this 
volume indicates, will be equally beneficial to 
American mining engineers may, for the reasons 
already stated, be opi n to doubt 

Quantum Mechanics 

(1) An Outlive of Wave Mechanics By N F Mott 
p P vi + 150 (Cambridge At the University 

^ Press, 1930 ) 8 s M net 

(2) The Physical Principles of the Quantum Theory 
By Prof Werner Heisenberg Translated into 
English by Carl Eckart and Frank 0 Hoyt 
(Tho University of Chicago Science Series ) 
Pp xu+186 (Chicago University of Chicago 
Press , London Cambridge University Press, 
1930 ) 8 * 6d net 

(3) Quantum Chemistry a Short Introduction m 
Four Non Mathematical Lectures By Prof 
Arthur Haas Translated by L W Codd Pp 
ix+ 77 (London Constable and Co, Ltd, 
1930 ) 6 8 net 

HE new theories of physios grouped under the 
title of * quantum mechanics ’ are at present 
passing through a further stage m their develop 
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ment, m which the expositor is following close on 
the heels of the original investigator It is all to 
tho good to have these less technical and less in¬ 
volved accounts of the theories 

(1) Mr Mott, who is lecturer in theoretical physics 
in the University of Manchester, has wntten a book 
which will be of great value to a student who has 
completed an honours course in physics and wishes 
to understand the principles of wave mechanics 
Employing mathematical methods which should 
be familiar to such students, the author seeks to 
expound the general principles of the new quantum 
theory Extensive use is made of analogies from 
different branches of physus, and the result is a 
book which may be ic commended to the advanced 
studeut of experimental physics and to the re 
search woiker It seems strango that the name 
of de Broglie is not mentioned on the first page along 
with the names of Heisenberg, SchrOdinger, and 
Dnac, but the author makes amends on page 8 
by calling the waves which represent certain of 
tho properties of elections de Broglie waves The 
purely symbolic chuiacter of these wavis is insisted 
on from the outset, the fundamental assumption 
of wave mechanics being that our knowledge of the 
position and volouty of any particle can be repre 
suited by a wave All that can bo known about 
the electron in a hydrogen atom is summed up by 
the behaviour of a wave 

(2) As Prof A li Compton remarks in a fore 
word to this English edition of Heisenberg s work 

‘ The 1 unceitainty principle ’ has become a house¬ 
hold phrase thioughout oui universities, and it is 
especially fortunate to have this oppoitumty of 
learning its significance fiom one who is responsible 
for its formulation ” In all experimental methoeis 
of making measurements of small scale phenomena 
there are limitations imposed by the mtcraetion 
between the pm ess of measurement and the 
measuring instrument, and it is the formulation 
of these limitations which constitutes the principle 
of lndetcrmmacv The book ih by no means an 
easy one to re ad, but there is no doubt that it will 
take an important place as an authoritative state 
ment of Heisenberg s \ lews on this aspect of the 
quantum theoiy 

(3) In this book Prof Haas gives a short account 
of modern quantum theoiy in the form of four 
lectures for chemists In the fust lecture he deals 
with the arithmetic of tho periodic classification 
and describes the four quantum numbers required 
for the interpretation of line spectra The second 
lecture is concerned with the quantum theory of 
valency and chemical forces After an account 
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:>f London’s theory of chemical combination, the 
Iifference between heteropolar and homopolar 
compounds is explained A digression on the 
subject of wave mechanics is followed by the 
hypothesis of Heitler and London that homopolar 
compounds of elements ore due to the coupling by 
means of resonance of two similar atoms The 
third lecture is concerned with electron grouping 
and the periodic system, and is based on Pauli’s 
principle The last lecture is of special interest, 
for m it the author discusses quantum problems of 
molecular and nuclear structure We find that the 
new mechanics gives an interpretation of radio¬ 
active disintegration as a chance phenomenon with¬ 
out any special hyjiothesis This gives us a be 
ginning of a quantum theory of the nucleus This 
all too brief volume provides a convenient summary 
of recent theoretical work 


Inorganic Chemistry 

A Tcjrt Book of Inorganic Chemistry for University 
Students By Prof .T R Partington Third 
edition Pp vm +1083 (London Macmillan 
and Co , Ltd , 1930 ) lov 
rTIHK third edition of this excellent textbook 
-L will be as welcome as were its predecessors 
Compared with the first issue, which appeared in 
1921, the biggest change made is the substitution 
of the onginal last chapter which (halt with the 
radio elements and atomic structure, bv one of 
about three times its length, which is inserted earlier 
m the work, immediately after the elementary treat 
ment of the Periodic Law Commencing with 
cathode and positive ra\s this new chapter (xxv 
— The Ntructim of the Atom) introduces the con 
eeption of isotopes, prtaeeds to discuss in turn X ray 
crystal anuhsis, atomic numbers, and radio actne 
phenomena, touches on the Rutherford Bohr (on 
eeption of the atom and the artificial disintegration 
of elements , deals with the octet theory of (1 N 
Lewis, different types of linkage, and quantum 
numbers, and concludes by a discussion of atomic 
structure, the periodic table, and valency, roforencc 
being made, inter aha , to the work of Grimm and of 
Fajans, and to w'ftve mechanics 

1 he book aw a w hole remains essentially as before, 
and displays all those qualities of clear, concise, re 
strained and vet fresh treatment which have justlv 
led to its wide popularity in recent years The his 
torical notes in the earlier chapters are particularly 
attractive, and the sponsorship of the author is a 
guarantee of their accuracy 

Tfce detail has been brought up-to date—thus, 
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the oxides of bromine and of fluorine, chlorine 
fluoride, and chlorine hexoxide are mentioned 
Bnef reference is also made to such matters as the^ 
connexion between energy and mass, cosmic rays, 
ortho and para hydrogen atomic hydrogen, active 
nitrogen, the adsorption theory of Langmuir, the 
shapes of molecules, the Debye-Hiickel theory of 
strong electrolytes, and the quantum theory of 
specific heats 

Opinions will diff(r as to the desirability of the 
mention of, at all events, some of these topics, as of 
those in Chapter xxv , in what is designedly a ; 
relatively elementary hook, even when admitting 1 
that a judicious use has been made of small type 
(which, incidentally, has helper! to keep the size of 
the volume sensibly as in previous editions) With 
intelligent students and teachers, there should be 
no trouble in other cases, there is an obvious 
danger that, w hen used as 4 a reference book for 
higher forms m schools”, a type of instruction m 
ehemistrv may be fostered whu h university teachers 
are practically unanimous in deploring There are 
few other points open to any criticism The state 
ment, however, on p 198, that the photochemical 
union of h v drogen and chlorine ‘ whe n once started, 
goes on spontaneously ”, is misleading if taken awa^ 
from its immediately prec eding context 


Our Bookshelf 

Forestry a Study of its Origin, Application and 
Significant in the United States By Pi of Arthur 
B Recknagel and Prof Samuel N Spring Pp 
xu + 255 + xxxvn (New York and London 
Alfred A Knopf, 1929 ) 105 

In this book, the two authors, well known members 
of the staff of Cornell University, set out to discuss 
the present day economic problems of the forestry 
question in tho United States They state that they 
were encouraged to undertake the woik by “the 
tremendous interest which many people have taken 
in the country’s forestry problem, and by the need 
of orienting the public, particulaily the younger 
generation in schools and colleges, m the important 
economic aspects of thiH pioblem ” These words 
might equally well havo been written for Great 
Britain, with the exception that instead of having 
the forestry problem restricted to one country, ours 
is scattered all over the world, the most import 
ant work being outside the small island of Great 
Britain 

The book under review is in no sense intended ae 
a compendium of forestry information nor is it a 
manual of methods Its sub title explains the aims 
of the authors Some of the economic problems oi 
present day forestry are common to many parts d 
Europe, the biggest one being the question of the 
possible shortage of coniferous softwood supplies 
The position of the United States, that great 
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exploiter of coniferous forests during the past half 
century, is well known in this respect Inter- 
State imports have been proceeding for some time 
'post, and the United States will for some dec ad os to 
come import forest produoe on an increasing scale 
From the British point of view, perhaps the fist two 
chapters of this book will prove of greatest interest 
The first, “ How Forestry came into being ”, gives 
us an excellent summary of the various stages the 
forests and forestry in the United States have 
passed through since their utilisation by the white 
man first commenced In the second chapter we 
are shown how the early movement towai ds forest 
protection and conservation ran parallel with the 
immense economic development of the forest 
industries, the merging of these two great move¬ 
ments being discussed in subsequent chapters The 
second half of the book deals with the introduction 
of principles and methods of forestry with the 
advent of the trained forestei, with education and 
research, and the real status of forestry in the United 
States administration The authors may he con 
gratulated on the way they have handled then 
material and presented it to the public 

Beitrage zu einer emheithchen Auffassung ganger 
('hromosomenfragen mit besondrrer Beruck 
'iichtiyung der Chromo some nverkaltm w in der 
Sperrnatogenese von Alydus calcaratus L (ilemi 
ptera) Von Enno Reuter (Acta Zoning tat 
^ Ftunica , 9) Pp vm + 487 +8 Tafcln (Htl 
^ singforsiae Societas pro Fauna et Flora Fennica, 
19 30 ) 

This work is a careful cytological study of sper 
matogencsis in a Hemipteran insect, but it is 
much more , for it includes a discussion of 
literature in all the related fields of plant and 
animal cytology After some sixty pages giving 
a critical account of speimatogencsis m this insect, 
the remainder of the volume is devoted to a dis 
uission of such questions as the stnicUire of 
chromosomes, hypotheses of chromosome ph\lo 
gtny, chromosome persistence and composition, the 
resting * period between mitoses, chromosome 
splitting, the method and meaning of chromosome 
conjugation, the nature of genes, and other 
"questions The views and observations of others 
are freely cited, making the work a very useful 
one m comparative cytology 
The questions considers are much too numer 
ous to discuss here, but it may be mentioned 
that m the a|>ermatogomal nuclei of Ahfdas the 
chromosomes split m the prophasc The somatic 
number is 13, consisting of five pairs of ordinary 
autosomes of different sues, one pair of micro 
chromosomes, and the X f which, as usual, becomes 
compact at an early stage The oogomal divisions 
show two X-chromosomes 
Some of the drawings of chromosomes are made 
from the living cell There is no continuous 
spireme or bouquet stage, but the long chromo¬ 
somes in meiosis pair laterally, beginning at one 
end, to form five gemmi Remaining attached 
at one end, they afterwards diverge until they 
are end-to-end and then split lengthwise Before 
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reaching their definite shape in diakinesis, they 
pass through characteristic extended (chromo- 
mere) and diffuse stages But it is strongly em¬ 
phasised that from the last spermatogonial telo¬ 
phase to diakinesis all the chromosomes maintain 
strict genetic continuity as sepaiate and distinct 
individuals The X chromosome is seen in living 
cells to be composed of four segments 

All biologists wishing a critical summary of 
the present position on these cytological questions 
will find this work useful The bibliography alone 
occupies more than a hundred pages R R G 

Emfukrung in die Bodenkunde der Seen Von 
Einar Naumann (Die Binnengetvasstr Etnzel 
darsU llungen aus der Limnologie und ihren 
Narlibargebicten , unter Mitwirkung von Einar 
Naumann und herausgegeben von August Thiene- 
munn. Band 9 ) Pp ix \ 126 + 7 Tafeln (Stutt¬ 
gart E Schweizcrbart’sche Verlagsbuchhand- 
lung (Ervin Nagele) G m b H , 1930 ) 16 gold 

maiks 

Tins part of L)ic Binnengcwasser * befoie us deals 
t \clusivcly with lake bottoms It is a large and 
interesting subject and very thoroughly handled 
from all aspects The study of flesh waters as 
undertaken at the piesent day is a compaiatively 
leeenfc branch of sc it net, and there has arisen, with 
its growth, a munhoi of new terms, mostly intro¬ 
duced by the Swedish school at the Limnological 
Laboiatory Anehoda, of which Dr Naumann is 
director This laboratory is a model for all such 
fresh water reseat< h Most of these terms have 
come to stay, although manv of them ha\e no 
English equivalent Good definitions ato given 
throughout tlie work The ( hapten* deal with the 
development and ougin of the various bottoms, 
their layers and zoning, principles and methods 
of sampling, with descriptions of apparatus, the 
botany and zoology of the layers, including bac 
tona and the organic and inorganic deposits All 
these arc carefully classified and described Boden 
Lunik is the study of the ougin, qualitias, and 
changes of the bottoms In it, geology, zoology, 
anrl botany aie all involved, Insults physics and 
chennstiy It is an oxttcmdy important part of 
the huger and wider study of fresh waters in general 
This volume is indispensable to all those engaged 
in such researches, and is one of the most interesting 
of the series It is illustrated by photographs, 
maps and text figures which are goad and well 
st h ited 

A Ventury of Wood Pieserving Edited by Sir 
Harold Boulton Pp \+ 150+3 plates (Lon¬ 

don Philip Allan and Co , Ltd , 1930 ) fid 
net 

At the present time, when a lenewed interest m the 
scientific study of wood piesorvution is being shown 
in Gicat Britain, it is well to leoall that this 
country was a pioneer in this work, and the method 
of forcing antiseptics into timber by means of 
pressure in a cylinder was patented by Bethell so 
eai I v as 1838 “A Century of Wood Preserving ”, 
edited by Sir Harold Boulton, contains thesubstanoo 
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of a paper read in 1884, before the Institution of 
Civil Engineers, by his father, Mr S B Boulton, 
who gave a complete and valuable survey of the 
progn ss made up to that date An account of 
the discussion which followed is reprinted and 
makes interesting reading, reminding us that the 
theory of the action of preservatives which was 
attributed to the coagulation of albumen was not 
yet dead at that date 

Recent developments are briefly summarised by 
Mr Hubert Fergusson, and in the numerous appen¬ 
dices are rcpnnted some of the original patents and 
early papers referring to the action of preservatives 
The history of wood preservation has been one of 
tnal and error, but advance must always be slow 
in work whore results from practical experiments 
do not become available foi many ^ears Accurate 
scientific investigations are now beginning to take 
the place of empirical conclusions which have long 
been accepted as facts The experience of the past 
is apt to be forgotten, and tho volume under review 
is of value m recalling to us the work achiovod and 
the considerable knowledge of the subject that had 
boon gamed half a century ago The name of 
Boulton has long been associated with the progross 
of wood preservation, and it augurs well for the sue 
cess of the newly formed British Wood Preserving 
Association that its first president should heal the 
name of the editor of this book 

The British Journal Photographic Almanac and 
Photographer*' Daily ('omjtanwn, with which is m 
corpora (i d The Year Book of Photography and 
Amateur* (hnd< and The Photographic Annual, 
PJ3J Edited by George E Brown Pp 
748 + 04 plates (London Henry Greenwood 
and Go , Ltd , 1041 ) Paper, 2s net, cloth, 3s 
rut 

Brsioks the usual epitome of progress, formula*, 
tables, and miscellaneous information, tins volume 
includes concise essajs on the makers of photo¬ 
graphy, mock rn enlarging, and c olour photography, 
with a note on bromoil The “ Makers of Photo¬ 
graphy ” is b\ tile editor, and is a history of the 
development of photography fiom the earliest 
times up to approximately 1890, though, as might 
he expected, tho last twenty or so years of the 
period is very HkeUhily done The value of this 
articlo lies in the history of the eailiei periods, 
practically the first half of last century, as certain 
items winch have onl\ recently come to light are 
duly incorporated for, we believe, the hist time 
The other articles also are excellent summaries of 
the subjects with which they deal 

The advertisements, which aie a very valuable 
aection of the work, show wdmt great advances have 
been made in the development of the apparatus for 
cinematography Lenses arc now provided for it 
up to the extraordinary aperture of //I, and cameras 
OOflting from a few pounds up to £260 or more 
The 41 Gravure Pictures ” are not of scientific 
value , but a considerable number apjiear to us to 
have been made from very much underexposed 
negatives However, that appears to be the fashion 
at present 
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Photo electric Cells and their Applications a Dis¬ 
cussion at a Joint Meeting of the Physical and 
Optical Societies , June 4 and 5 f 1930 Editor 
Dr John S Anderson Pp 236 (London * 
The Physical and Optical Societies, 1930) 
1 2s b d 

A descriptive account of the discussion on photo¬ 
electric ceils arranged by the Physical and Optical 
Societies appeared in the issue of Nature for June 
21, 1940 This volume contains the original papers 
contributed by various authors, together with the 
general discussion which took place at the meetings 
at the Imperial College of Science and Technology 
The subject affords an excellent illustration of the 
importance of research m pure science, as few of th<4 
original workers in the subject of photo electricity 
could have anticipated the various technical 
applications which have arisen in connexion with 
their discoveries Not only m photometry, but 
also in connexion with such diverse problems as 
talking films and photo therapy, pnoto electric 
cells have been employed, and the successful solu- 
turn of the problem of television is probably to be 
found through their use Tho relative merits of 
different typtH of cell provided material for much 
discussion, but as the sensitivity of a cell is largely 
a matter of definition, no general agreement was 
reached It is probable that the rivalry between 
tho alkali metal cell and the selenium cell will 
continue, us ta< h type seems to possess advantages 
for special pur|M)His Although theoretical ques¬ 
tions were not the main subject of the discussion, 
some interesting papers were contributed dealing 
with the theory of photoelectric action, notably 
J)r N R Campbell's paper on selective photo¬ 
electric i mission 

The American Annual of Photography , 1931 Vol 
4 r > Edited by frank R Frapne Pp 292+Ad 
04 (Boston, Mass The American Photo¬ 
graphic Publishing (!o , London Sands, Hunter 
and Co , Ltd , 1930 ) Paper, Is 6 d , cloth, 
10s o d 

Of the twenty nine literary communications to this 
‘ Annual we note specially Dr Wightman’s dis¬ 
course on “ Light and Matter ”, in which he traces 
tho history of the subject and describes the theories 
at piosent held, and Dr Maximilian Toch’s “ Scien¬ 
tific Photogiaphy of Oil Pamtings” Dr Toch 
demonstrates by examples that experts cannot 
judge of the condition of a painting from a photo¬ 
graph of it, “ because it depends entirely upon how 
the photograph was taken as to whether the pic¬ 
ture appears good or not ” He gives some of the 
results of his prolonged experience Mr Neblette, 
as m previous years, contributes a review of the pro¬ 
gress m photography for the past year The very 
large number of formulae given are for the most part 
set forth in convenient tables, which save space and 
facilitate reference and comparison As the iIIub 
trations claim to be pictorial, we hesitate to remark 
upon them , but the under-exposure in many cases, 
and m some a slaty fog that covers the whole and 
us particularly conspicuous by artificial light, do not 
commend themselves to us as good photography 
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Letters to the Editor 

[The Editor docs not hold himself responsible for 
\ opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 


A Method of Measuring Upper Atmospheric 
Ionisation 

Thf experimental investigation of the electrical 
structure of the upper atmosphere by means of wire 
less waves as the exploring agency has shown that 
there exist two main ionised regions from which such 
waves may be reflected The lower of these regions 
Is the Kennelly Heaviside layer, which reflects long 
waves in long thstanco transmission The upper legion 
is found to be much richer in ionisation than the 
lower so that if we project vertically upwaids waves 
of gradually increasing frequency (and therefore giadu 
ally shorter wave length) we find that, at a certain 
critical frequency, the lower region is just penetiated 
and reflection takes place from the upper region 

In experiments earned out dunng the last twelve 
months it has been found that the value of this 
c ritieal frequency is surprisingly definite and there 
fore tan be taken as a measure of the ionisation con 
tent of the lower region 

The relation between the cntual frequency / and 
the value N of the maximum number of electrons 
per cubic centimetre can be derived ns follows 
Waves sont into a medium of gradually increasing 
ionisation aro reflected at a region where the refmetivo 
Hide \ ^ tends to zeio For a magneto optical medium 
such as the upjier atmosphere l have shown (Proc 
International Union of Radio Telegraphy, vol 1 , part 
1 1928) that such conditions are reached foi nny 

dmction relative to the earth’s magnetic field // 0 
when 
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according to the polansation of the waves Hero e 
and m are the cloctromc charge and mass, and f a is 

- }f P 

equal to The results of an experimental study 

of the polansation of downoormng waves {Proc Roy 
Soc , A, vol 117, p 576 , 1928) lead us to adopt the 
second equation with the upper sign for ff B The lela 
tion between the maximum electronic content N and 
the critical frequency is therefore 


N = 


3 vm 
2e* 


(/*+//*) 


In experiments oarnod out between the emitting 
station at the National Physical Laboratory, Tedding 
ton, and receiving stations at King’s College, London, 
and the Radio Research Station, Datchet, a technique 
has boon developed which permits one determination 
of the critical frequency in a period of an hour, and 
we have reason to believe that, with still more ex 
petience on the part of the observing personnel, this 
period can be reduced to half an hour 

A recent twenty four hour run using this method 
has shown that for a mid winter day over southern 
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England the value of N reaches 2 0 x 10 6 electrons 
per c c at noon, after which tho value falls steadily 
and remains at the low value of 3 x 10 4 dunng the 
greater part of tho night About half an hour before 
sunrise a very sharp inc reuse is noted, after which 
the ionisation me reuses more gradually until the 
maximum midday value is again reached The noon 
value of ionisation is thus found to bo more than six 
times tho midnight value 

The diurnal van at ion cuivos boai a pronounced 
resemblance to theoretical cuives deduced bv Prof 
S Chapman { Proc Phys >S oc , vol 43, part 1, p 26, 
Jan 1931) for a case of atmospheric ionisation by 
monochromatic radiation 

Tho ovpetnnents have been carried out as part of 
tho progiamme of the Kudio Research Hoard of the 
Department of ^Scientific and Industnal Research 

E V Appleton 

Wheatstone Laboratory, 

King's College 

London W C 2, Jan 18 


The Meaning of Existence 

Others porhaps besides myself may have regretted 
that the recent correspondence between Sir Oliver 
Lodge and Sir James leans should have closed just 
at the point at which questions wore raised by it that 
go far beyond tho actual issue botween those dis 
tinguished physic ists, and yet may have an impoitant 
heating upon it Asked whethei ether exists » Sir 
James sums up Ins attitude to the question m tho 
words, “nothing in sciom o seems to exist any more 
in tho good old fashioned sonso --that is, without 
qualifications , and modem physics always answers 
the qiiestion ‘ To bo or not to be ? ’ by' some hesi 
tating compromise, ambiguity, or evasion ” (Nature, 
Doc 6 ) 

To those approaching tho question from the side of 
metaphysics rather than of physics this conclusion 
is likely to seem ono of tho most interesting outcomes 
of present day discussions as to the status of physioal 
reality Physics seems here to have arrived by its 
own path at the position mado familial to philo 
sophers in the last generation in America by William 
James in the brilliant section of Ins “ Principles of 
Psychology ” which deals with “ Tin' Many Worlds ” , 
in England bv F H Bradley m tho chaptei in 
4 Essays on Truth anti Reality ” ontitlecl “ On ray 
Real World ” Those wntors approach the Hubject 
from different sides James characteristically being 
concerned with ‘belief’, Bradley with * reality * , 
but one point which they have m common is precisely 
that ot Sir James Jeans, namely, that before there 
can be any talk of existence you must define the 
world within which it is affirmed—what the logicians 
call ‘the universe of chst ourse * within which your 
proposition falls Is it, for example, tho uni verso of 
ordinary sense perception, defined by Bradley os that 
which is “continuous with tho felt, waking body”, 
or is it one of those ‘sub universes \ as James calls 
them, though 1 supor universes in some cases would 
be a better word—the world, for instance, of history in 
which Julius Caesar or of poetry in which Hamlet 
lives and moves and has his being ? 

It is, however, not merely a question of different 
worlds Within the same worlil mbiguity 

breaks out In the world “contii *th the felt, 

waking body ”—the world, for exi of the pen I 

hold in my hand and tho action t! * loves it—there 
is the difference between tho appearance in time and 
space, the 4 here ’ and the * now ’ and the enduring systei^ 1 
of atomic events in the pen, of habits and dispositr 
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tn tho movement If existence means what is all 
here and now, it is difficult to see in what sense these 
latter, tho essence of which is just not to be all here 
and now, eon bo said to exist If, on the other hand, 
it moans that which appears or expresses itself in 
what ib here and now, it is difficult to see how we can 
assign more to tho hero and now than the shadowy 
Form of tho really exiHtent Finally (and this brings 
us back to what Sir lames Jeans has probably m 
view) we have the differeneo botweon the particular 
and the universal, in the ordinary sense' the differ 
ence (to confine ourselves to the physical) between 
tho pen and the law of its mass, where the samo 
difficulty again moots us—the difficulty that has 
nngagid philosophers fiom tilt time of Plato to the 
prom nt da}, and fins loci some of them to dtii} exiHt 
once to that which appeals to sense except as ‘the 
mo\ mg linage * or pcucptiblo embodiment of an 
intelligible c ssenro 

Whethu 1 hose distmc tions thiow mi) light on the 
contiov( rsv as to the existence of othci it is not for a 
mere motapli v hi< ran to say Hut it suggests at an) 
rate that while those who maintain its (existence may 
bo making a mistake in thinking of it m terms of 
something that is continuous with the world of the 
fedt, waking body, or as something that can be said to 
fill space' they yet ina\ he right in insisting that the 
won! stands for an element m that world which 
tilt' resolution of it into mathematical symbols oi 
‘ pointei leadings' fails to make intelligible What 
is cmoigmg more and more from the treat mi nt of the 
world ot sense perception fioin a philosophical point 
of view, is that, do what we < an by oui < oust rue turns, 
algebraic or other, to txpreHs it in none eptual terms 
there ininams, as a surd, an element of mexpugnablo 
givennoHs which must be taken not only as ‘existent* 
but also as tho souice of tho leal existence of every 
thing else belonging to that woild 

Other (|ueNtions of inteitst both to the ph}fliuHt 
and tho metaphysie ion are suggested bv Nil James 
Jeans s re ply e hu f among them tho senso ill which 
lie would admit the existence of what it lias come to 
be fashionable to (all ‘values ’ ot which truth beaut}, 
and goodiuss aie stock examples Do these, as some 
tilings lie has e Ismvhen said see in to imply, occupy a 
world apuit from oxistmg things? Or aie they, os 
Prof Whitehead insists, a side ot them apart freun 
which no intelligible (mount can be given of them ? 
But tliiH is aunt hot stoiy c allying us far beyond the 
par titular point to which the discussion refoi-s 

J H Muikh*ai> 


Dyke Knd, 
Kothei field Susse x, 
Jan 11 


Meteorological Conditions during the Air Raid 
on I ondon, Oct 19-20, 1917 

In Nature of Nov 29 1930, p 847, Col E Cold, 
diseussing uppoi air renditions, states that the note 
undoi ‘ Undone Natmal Events ”, in Nati'UF of 
Oct 18 1910, p 633, gives a misleading impression of 
tho euuso of the Ingh wimJs at nn altitude of 10,000 
20,000 toot on Oct 19-20, 1917 A true explanation of 
the air structure which Icwl to the loss of four Herman 
airships is of some nnpoitanee though not Ixwing 
directly on the Joss of the 11101 In Aids to Fore 
casting” (MO Geophysical Memoirs No 16) types 
IV and VI are listen! for Oct 19 and 20, 1917 The 
formor shows 4 lows * north west and north east of the 
British Isles, and the latter an advancing ‘ low * with 
sha* ujt-ariHtre ptxissure gradient* For Oct 21 tho 
n ^pe indicate* a deep V' low 

.i, J?ol Gold 18 of opinion that although there was no 
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pressure gradient at sea level, there was a steep west 
to east gradient at great heights, due to a steep hori¬ 
zontal gradient of temperature also from west to east 
Such a wind was a thermal wind only, and surface 
pressure “ had nothing to do with the case ” Trust¬ 
worthy records are meagre, and the argument for the 
assumed steep horizontal temperature gradient and 
thermal wind rosts mainly upon a recoixi at Ipswich 
on the forenoon of Oct 20, which shows an isothermal 
condition at 4400 metres The case is discussed by 
Sir Napier Shaw in his 44 Manual of Meteorology , 
part iv p 112 , and it may be that the record rightly 
tells of the remnant of a tongue of relatively warm 
uir passing east The mqiortant point, however, is 
that at the ground there was little or no wind, and 
with clear skies radiution had full play There wa* 
no eonveetion, and so a characteristic ground radiaV 
tion fog formed In other words, there was a tent* 
perature inversion in the lowest level, whatever 
happened above London had no need of anti 
am ratt guns that night Its citizens slept in quiet, 
unaware that four of a ffoot of eleven airships weie 
oveihend laden with bombs Nature provided a 
defence which cost nothing, was noiseless, and thor 
otighly effet tiv e 

The whole story of that great air raid will probably 
never ho made public Owing to faiiuro of radio and 
lows of touch with Nauen, the ships went astray 
From midnight to 7 am of Oct 20 they moved 
south east instead of cast, unaware apparently of 
dnft, unless tho course was in orror If there was a 
northerly wind at 4400 metres it had little or no 
strength at lower levels, and tho airships probably 
flow low for several hours, seeking to penetrate the 
fog and locate themselves What saved London was 
not the northerly wind at high levels hut radiation 
fog at the surface hor forecasting purposes jn eon 
ne\ on with aviation, tho likelihood of fog at low 
levels would seem to bo a matter of prune importance 

Alfxandkr McAtuk 

Uluo Hi 11 Obsmv atory, 

Koud\ ilk , Mass , I'S A 


1 iniNK Prof Mi Ad io s view of the vital importance 
of fog in aviation will < ommand genoial assent, ami 
I am not acquainted with anything conti ary to hn 
suggestion that fog prevented tho Herman airship? 
linding their objective on the occasion in question 
This, howovoi does not explain why tho airship? 
drifted so far south and faikd to return to then 
bases Die Htrong northerly winds at great heights, 
of winch the ordinary weather maps of suifacc 
conditions gave no definite indication do furnish a 
reasonable explanation of this fact 

1 do not think the existence of those northerly 
winds admits of doubt thov were actually observed 
by pilot balloon in north east I ranee on the night oi 
Oct. 19, 1917, at a height of 14,000 feet Nor do I 
tlunk thoie is any doubt about the existence of th« 
steep horizontal gradient of temperature with the 
distribution of suiface pressure which cxiHtod at that 
tune, there could not have been strong northerly 
winds at great heights without a steep horizontal 
gradient of teini>erature The question on which 
thore may lie difference of opinion is, whether the 
northerly winds were the cause or the effect of the 
horizontal gradient of temperature (if one can speak 
of cause and effect in connexion with phenomena 
which must co exist and which must develop to 
get her) 

E Hold 

8 Hurst Close, 

London, N W 11 
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Separation of Bitumen from Bituminous Sands 

The separation of the bitumen from the Alberta 
bituminous sands by washing with hot water has been 
under study by the Research Council of Alberta for 
a number of years It has been found that generally 
good separation can be effected by first thoroughly 
mixing the bituminous sand with about one fifth of 
its weight of a solution of commercial silicate of soda 
ot 2 per cent or loss concontiation heating the 
mixture to a temperature of about 85° C , and then 
introducing the bituminous sand thus treated into a 
body of hot water also at a tempeiature of about 
85 1 C The bitumen collects on the surface of the 
water as a froth Runs thiough oui laboratory 
sepatation plant using recently mined hituiuinc us 
sand of from 10 to 17 per cent bitumen content yield 
.separated bitumen containing 5 per cent or less of 
mineral matter However in spite of caioful contiol 
of ordinary factors, such as tempeiatuie, (plantity and 
concentration of reagents, tune of treatment rate of 
feed, etc , it haH not seemed possible to duplicate 10 
suits closely Two batches /torn the same supply of 
bituminous sand might give separated bitumens con 
taming 1 and 4 pci cent of inmcial mat tot, although 
caio bad been taken to separate them undei similai 
< onditions 

T ust summer we operated a 25 ton poi day sepaia 
tion plant at the bituminous Hand deposits in Noithein 
Mlieita Bituminous sand fiom some paits of the 
ipiany acted \eiy badly in the plant and gave pool 
ii suits When such mateuftl was being inn it was 
noted that the plant water became distinctly acid 
bam pies of bituminous sand wore coll* ctod fiom van 
mis points in the quairy I hese were stirred up in 
fiom two to tlnee times their \olunn of watci and 
m i he ac idity of the water noted The pH values vailed 
fi om 2 5 to 6 4 

Vt a location some fifty miles distant fiom oui 
plant a private paity w f as sepai at mg bituminous sand 
by hot water The separation plant was veiy crude 
and no treating loagonts at all were being used Vet 
Hcpaiation icsults were apparently good Water in 
winch bituminous sand fiom this location was stiiied 
gn\ e a pH v alue of 0 4 

Supplies of wand from oui quaily that had given 
varying degiees of trouble wore brought to oui 
laboiatoiy at Edmonton It has boon found that if, 
in the prehminaiy treatment of the bituminous sand, 
alkali is added until the pH value of watci m which a 
test sample of the batch has been stiried becomes 
0 4 or higher, the treatc d material then gives excellent 
separated bitumen on washing in hot water A senes 
of mils shows steady improvement in tho cleanliness 
of the separated bitumen as the pH value of fi 4 is 
nppioac bed, but little change as this value is passed 
Sodium hyilioxide and silicate of soda, both singly and 
in combination, have been used so far 

A pielimmaiy washing of a rofiactory bituminous 
sand in cold water has the result of greatly dimmish 
ing the cpiantity of alkali which must be added to 
bung the pH value to 6 4 It also has the advantage 
of jeinoving clay from the bituminous sand, if clay is 
present Clay apparently has a bad effect on sepai a 
tion, as well as causing trouble by fouling the plant 
water 

Tho acidity in the bituminous sand is probably due 
largely to ferrous and feme salts earned into the 
bituminous beds bv ground water passing through 
the clayey overburden Salt incrustations appeared 
on some parts of the face of our quarry Analysis 
showed that this salt accumulation was a mixture of 
ferrous, ferric, aluminium, calcium, magnesium, and 
sodium sulphates 

A careful study of the effect on separation of ad 
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justing the acidity of the bituminous sand in the pre¬ 
liminary treatment and of related factors m being 
made Tho detailed results of the study will be 
published in due course 

K A Clark 

Research Council of Alberta, 

Umveratv of Allierta, 

Edmonton, Alberta ( anada, 

Jan 6 


Nutritive Value of Benniseed 

Thp question of the nutritive value of benniseocl 
{Senamum iruhtum) was recently mined and analyses 
weio rained out in this laboiatoiy Ibis seed is 
grown along the H< nuo Rivoi and its tnbutanea by 
the various dans ot the Munshi or Tiv jieople A 
small amount of it is oaten and a little oil is extracted, 
but tho hulk of the crop is exported, I gather, to 
Euiopo foi the nmnutactmc of ‘naiad oil’ and tho 
\eiy lira grade machine oil called ‘Sesame' What 
hapj>ens to tho ‘ cake I do not know 

Analyses gave the following relevant ]>ercontages 
Oil 52 6, protein 23 4, total ash 4 0 OaO 1 2 V t O. 1 39, 
from seed grown m the \ andov Area of the Benue 
Province Tile (iovc imm nt Analyst, Mi \ Hobson, 
has temfumed th< cub turn oxide iierccntagt, but bis 
phoHplumc anh) dink hgmo is 1 13 per rent 

All analysis of \igcimn soils so fat mined out 
not by tins laboiatoiy show c xt eedingly pool figures 
for calcium and phosphorus and so the percentages 
of tin sc mini nils in fa nmaced would be sufficiently 
astonishing on these giminds alone but 1 ran find 
no iremded analyses showing a highci calcium con 
tent for any food chc« s< is () 9, for example, and only 
New Zealand spinach ami the leaven of the sweet 
potato seem to approximate to this exceedingly high 
figure , nor can I find any ash analysis of benniseed 
itself 

As previous work luus shown 1 the natives of 
Northern Nigeria suffer from gross debt ien< les of cal 
uum und pi ot cm in the ir dietary, and ho the import 
anco of benniseed eake is at once obvious Indeed, 
measurements of tho boys in the Dutch Reformed 
Chiuch’H Mission School at Mkar show clearly, within 
the hmitationH impost <1 by the numbers, that tho 
benniseed eating Munshi boy is shortt i but hcaviei 
than tho Hausa schoolboy 

Theie might be on even more lmpoitant general 
point It has become tho fashion to discount soil 
analyHCs in Homo nutritional quintans, and to nso 
instead the analyses of the crops that grow on tho 
particular soil Benniseed giown m tho and north 
of Kathina Emirate and from bieruh Urntoiy ton 
tains 1 18 ]>oi cent of calcium oxide, and, therefoio, 
it would apj>oar that tins plant oxcirists a Htiong 
selective absorptive jwiwct for calcium Thom is no 
reason to believe that othei plants wilt not show tho 
same capacity it might prove of value to soils pool 
in calcium and phosphorus to plant benniseed to 
t onceutrate these minerals, and then to plough in the 
flowering plant, or the dried plant after the ciop has 
been reaped I have just boon informed that the 
Munshi women bum the seed hearing heads, after 
lemovmg the seeds and use the ash in thoir soups 
This is a strong hint to analyse the leaves and the 
stem 

(ireen manure is firmly established as a way to 
increase available nitrogen and to prepare humus in 
and regions, and so it might be worth while to attempt 
concentrating minerals in deficient soiIh, such as 
Northern Nigeria, by tho same method Such work 
must have been attempted somewhere, but I ain 
unable to find any reference to it in the limited 
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literature at my disposal This letter may serve, 
I hope, to initiate such experiments, or to bring to 
our notice in Nigeria work already done 

W E McCulloch 

Dietetics Research Laboratory, 

Katsina, Northern Nigeria, B W A , 

Dec 18 

1 An Enquiry Into the Dlet&ries of the Hausa end Town FuUnl 
of Northern Nigeria, with tome obeervatlone of the effect* on the 
National Health with recommendation* arialng therefrom W 1£, 
McCulloch, West African Medical Journal^ 8 , 1929-30 


Determination of the Velocities of Projectiles by 
the Method of Light Interception 
Messrs Payman and Woodheod appear to have 
misunderstood the method described in our letter in 
NAruBE of Dec 27, p 994 We made no claim to 
originality of application of the principle of light 
interception Our method docs not depend on shadow 
or ordinary photography, which has been used in 
ballistics since the time when Boys took his first 
shadow photograplis m 1893, and differs from that 
used in other optical chronographs (see, for example, 
Cranz, “Expenmontelle Ballistic3, chap n , 1927), 
of which Kamp4 de F^not’s is one 

F^net’s method consists in taking a continuous 
photograph of the projectile itself, by ordinary day 
light photography, on a plate moving at right angles 
to the direction of flight The records show a band 
at an angle to the direction of motion of the plate 
Tho velocity determination involves the measurement 
of this angle There are no discreet interceptions as 
in our records 

In our method the motion of the film of the camera 
(which is a simple drum camera with a cylindrical 
lens at the shutter, not a ‘ photographic ’ camera in 
the ordinary sense) is parallel to the axis of flight 
The projectile eclipses one or more beams of light 
whion are brought to a fine focus (lose than one 
millimetre) on the line of flight, and it is these eclipses 
or interceptions of tho beams by the body of the 
projectile in flight which are recorded, not the 
reduced shadow images of the projectile In F6net’s 
method there is no ‘ range * m the technical sense , 
in our method the 1 range ’ is the accurately measured 
distance between the two foci of the interception 
beams on the line of flight F6net > s camera gives the 
ratio—velocity of projectile to velocity of plate— 
whereas our camera simply gives a time interval 
between the eclipses by the body of the projectile of 
two fine beams of light placed a known distance apart 
The difference is obvious when it is realised that a 
velocity determination can be made from F^net's 
photographs alone, without other data, whereas from 
our photographs it is not possible to determine a 
velocity unless the 1 range ' is known 
Since the publication of our original letter in 
Nature of Deo 27, 1930, we have learned through 
( the courtesy of the Director of Ballistics Research, 
Woolwich, that a method on the same pnnoiple as 
our own was developed by Thompson, Hickman and 
Riffolt and published in the Proceedings of the TJ S 
National Academy of Sciences ( Proc , 8, 169, April 
1920) These workers utilised a single narrow beam 
of light, whereas we utilise two finely focused beams 
the illuminating and recording apparatus is different 
but the principle is the same 

James Taylor 
Robert Warx 

Research Department (Nobel Section), 

Imperial Chemical Industries, 

Stevenston, Ayrshire 
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Embryology and Evolution. 

In the issue of Nature for Deo, 13, Mr. O. L. 
Purser gives ua an analogy of the modem manufae^ 
ture of motor cars as a contribution to the sblutiori 
of the problem of embryonic evolution which is novel 
and interesting, but far from satisfactory 

The comparison of the function of the hypothetical 
gene to that of an intelligent workman is but adding 
to the mystery Often the workman in the modem 
factory functions merely as the trigger-release of pro¬ 
cesses altogether beyond his ken, and subservient to 
the will and preconceptions of the motor oar designer 
The more excellent the machine, the less dependent 
it is upon the control of the workman intermediary, 
but however excellent the machine, the sole origin of 
that excellence lies obscurely hidden in the pheno¬ 
menon w© term intelligence 'Devoid of motive 
j>owor, the most excellent of all machines stands im¬ 
mobile It cannot move productively unless, again 
by some intelligence, a motive force is accurately 
applied, and the moment this force ceases to reach it, 
the machine stops 

Most of us before we reach the age of ten have 
learnt that anything whi< h * goes * is driven by a 
force external, yet although we live to be a hundred, 
what a host of us regard with sublime abhorrence the 
suggestion that the same thing is likely to be true in 
regard to living cells ! We willingly accept the valid¬ 
ity of * kinetic *, * electrical gravitational \ or other 
forces, but we dogmatically affirm that a 1 vital * foroe 
is but a bogy from tho limbo pf fantastic supersti¬ 
tion , and so we evoke the genie, perhaps the gene, 
and by its spoil try to account for all we see—with as 
much success as if we claimed that the revolving fly¬ 
wheel of our motor engine were the real source of it* 
motive power 

Personally, I feel that incredulity of a 1 vital 1 foroe 
is scarcely any longer compatible with true scientific 
observation Anyone who has studied mitotic divi¬ 
sion of the coll and is conversant with electro-physical 
phenomena feels instinctively that he is observing 
the action of a force strikingly similar to that of the 
magnetic field Irradiation with ultra violet light is 
found to augment the process of ovulation m the 
domestic fowl, while the reproduction of fur-bearing 
animals in northern lands is strangely correlated with 
magnetic solar radiation 

Entelechy, like the word phlogiston, may be the 
signpost on the wav to a new enlightenment, which 
will, I predict, ere long result in the acceptance of the 
view that the living cell is, after all, merely a machine 
primarily operated by some external force Even so, 
lot us remember that vitalism and spiritualism are not 
synonymous Malcolm E MacGregor 

Wellcome Field Laboratory, 

Wisley, Surrey 


Use of Tungsten Arc Lamps for Photomicrography. 

The uniform intrinsic brilliancy and compactness 
of the tungsten arc lamp have led to its extensive ap¬ 
plication as an lllummant for photomicrography It 
does not appear to be generally recognised, however, 
that the light which leaves the metal surface at angles 
approaching a tangent is so strongly- plane polarised 
that it is dimoult to obtain uniform illumination when 
crystals are being photomicrographed by plane polar¬ 
ised light 

The polarised light emitted at an acute angle to the 
moandesoent metal surface has its vibration direc¬ 
tion parallel to that surface This effect may bb 
shown by projecting an image of the incandeeoent 
tungsten sphere on to a white screen by means of a 
2-inoh objective, and then interposing a Nicol pnsm 
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in the b**m of light, when the edges of the image 
parallel to the long diagonal of the Niool are darker 
and those parallel to the short diagonal are brighter 
the centre of the field By placing a 4 1st order 
red 1 selenite between the light source and the Niool 
prism, the edges of the image appear red or greezush- 
blue according to their orientation with respect to the 
prusm 

The degree of lack of uniformity of illumination 
which can result when 4 contrasty' photographic 
materials are used in photomicrography by polarised 
light, is shown m Fjg 1, a, 6, c, which are photographs 



of the tungsten sphere of a Pomtohte lamp. Fig la 
was the ordinary appearance in the absence of a 
Nicol prism, whereas Figs 16 and lc show the appear¬ 
ance when a polarising prism was interposed with its 
plane of vibration horizontal and vertical respectively 
This effect, which is not given by either a carbon 
arc lamp or the sun, could give nse to appreciable 
errors if a tungsten arc lamp were used for speotro 
photometry without the interposition of ground glass 
to form a secondary source 
* Edwin E Jellby 

Research Laboratory, Kodak, Ltd , 

Wealds tone, Jan 14 


A Relation between the Radial Velocities of Spiral 

Nebulas and the Velocity of Dissolution of Matter 

I SHOULD like to make the following comments 
upon Dr McCrea’s remarks in Nature of Dec 6, 1930, 
upon my letter in Nature of Nov 8 , my comments 
also apply to a certain extent to Dr Wilhelm Ander 
son’s letter in the issue of Deo 6 

(1) As I have shown recently (Anzetger der A had d 
Wist Wien, 1930, No 16), equation (1) can also be 
deduced without general relativity theory from the 
postulate that the total energy of the universe cannot 
be negative, or that the negative gravitational energy 
of the universe corresponds in magnitude with its 
proper energy By mass in equation (1) Eddington’s 
proper mass is to be understood 

(2) It is true that a negative velocity results, as Dr 
MoCrea insists, I have, however, mdioated this my¬ 
self in my letter, wheqe I showed that v agrees well 
with the radial velocity of the spiral nebulise only m 
magnitude, that is, without reference to sign 

(3) If, again, my equation (2) is to be interpreted 

from the point of view of Lemaltre's theory, with 
introduction of a temporal variation of X, then it must 
not be overlooked, on the other hand, that Lemaitre's 
theory require* further assumptions to make it com¬ 
plete Suoh would, perhaps, be necessary to bring 
the assumption that the velocity becomes greater by 
o/2000 for every million light years’ distance in agree¬ 
ment with the other assumption that the initial radius 
of the universe, calculated to be 1200 million light 
years, is doubled every 1400 million years, that is, 
within a time shorter even than the age of many 
minerals—not to speak of astronomioal estimates of 
the age of the sun. Arthur Haas. 

University of Vienna, Jan 8 
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Photographs of John Dalton. 

I shall be glad if any readers of Nature can assist 
me in tracing the present whereabouts (if still in 
existence) of three original photographs of Dr John 
Dalton These were taken in Manchester, at one 
sittmg, somewhere about the year 1842, by the 
Daguerre prooess, then recently introduced into Great 
Britain, and so far as I know were the only photo¬ 
graphs of the great chemist ever made Their pro¬ 
duction has been wrongly attributed to John B 
Dancer, the fact being that it was through Dancer’s 
good offices that Dalton was induced to sit at the 
local Daguerre studio 

It is on record that one of the three copies passed to 
Dalton himself, another to Dancer, and a third to 
Mr John Dale, manufacturing ohemist Dancer's 
passed at the time of the Jubilee exhibition m Man¬ 
chester in 1887 to Mr (afterwards Sir James) Dewar, 
tiie eminent chemist, I have also seen it stated that 
another (possibly Dale's) was in the possession of the 
late Mr Thomas Kay, manufacturing ohemist, of 
Stockport There is no trace of such a photograph m 
the collection of Dalton’s apparatus at the house of 
the Literary and Philosophical Sooiety where he did 
so much of his work, nor in the more personal relics 
preserved at Dalton Hall 

Dancer’s photograph was lent by him on various 
occasions to artists and engravers for copying, and 
became somewhat disfigured in consequenoe 

Perhaps this letter may meet the eye of someone 
who has actually seen one of the originals or oan 
assist me in tracing them Henry Garnett 

3 Lea Road, Heaton Moor, 

Stockport, Jan 19 


The Black-necked Grebe 

In the note upon this bird (Nature, Jan 3, p 35) 
its generic name is given os Pod%ceps t perpetuating an 
error in orthography for which, 1 think, Yarrell was 
originally responsible and has been followed by some 
later writers on ornithology On the analogy of biceps , 
calvtceps , etc , Podtcevs can only be translated * rump- 
headed ' , whereas the nght name of the genus is 
Podicipes (Linn ), meaning * rqmp footed referring to 
the peculiar position of the legs and feet in birds of the 
family Podicipedidsp Herbert Maxwell 

Monreith 


Were all taxonomists as familiar with the classical 
languages as is Sir Herbert Maxwell, mistakes such as 
he points out would be rarer , but although they 
appear m Latin guise, generic and specific names need 
not be evolved From anything but the author's sense 
of propriety The name is a label and need have no 
meaning in itself The consequence of that, and of 
the accepted rule of nomenclature that the first 
legitimate christening holds the field, is that Podtceps » 
used by Latham in 1789 to designate our grebes, is 
now the accepted generic name 

The Writer of the Note 


Dimorphism of Long Chain Carbon Compounds 
From recent X ray measurements (Malkin, Nature, 
Jan 24, p 120) it is claimed that the ethyl esters of 
fatty acids may have two forms of chain An account 
of an investigation of several binary systems of C, # and 
C 18 compounds will shortly be published, in which it is 
shown that the ethyl esters are dimorphous, ethyl 
palmitate melting at 19 4° or 24 10°, and ethyl stearate 
at 30 9° or 33 4° J C Smith 

The Dyson Pemns Laboratory, 

Oxford, Jan. 29 


f2 
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The Significance of Peking Man.* 

By Prof G Elliot Smith, PBS 


T HE brain-case found by Mr W C Pei at Chou 
Kou Tien on Dec 2, 1929, 1 b the most signifi¬ 
cant and illuminating relic of primitive man ever 
recovered Prof H Fairfield Osborn, writing in 
Science of Feb 22, 1929, raises the possibility that 
Piltdown man may be so old as the Pliocene He 
claims that the dark-coloured fragments of the skull 
of Eoanthropus are intermingled with similarly 
coloured fragments of proboscidian molars of un¬ 
questionably Upper Pliocene age, and that it is 
not certain that Eoanthropus belongs to the Lower 
Pleistocene In the case of Sinanthropus, there is 
Ho such uncertainty as to the contemporary fauna, 
for the human remains were left on the floor of a 
cave and a vast number of the animals which 
roamed the region of Chou Kou Tien in these remote 
times left their bones in the same cave As all these 
fossils belong to the same geological epoch, the 
Lower Pleistocene, there can be no doubt of the age 
of Sinanthropus 

The discovery, at Chou Kou Tien, of fossil teeth 
of Lower Pleistocene age which were identified as 
human, had made it evident that at the close of 
Tertiary or the beginning of Quaternary tune man, 
or a very closely related anthropoid, actually did 
exist in eastern Asia This knowledge is of funda¬ 
mental importance to students of human palae¬ 
ontology For in the same geological epoch Pithec¬ 
anthropus was living in Java, Eoanthropus was 
roaming the region around Piltdown in England, 
and at Mauer, very shortly afterwards, the man of 
Heidelberg, Palasanthropus , represented the human 
family in Germany 

In November 1928 additional remains of human 
skulls—further teeth, portions of two lower jaws 
and fragments of brain-cases—were found The 
uhar features of the ohm region of these jaws 
ered from those of all other known human 
specimens excepting only the Piltdown jaw, to 
which they present ft general resemblance, with¬ 
out being generioally identical There is a similar 
ape-like obliquity m the slope of the symphysis and 
traces of the simian shelf m the lingual aspect of the 
jaw Not only do these peculiarities emphasise the 
peouhar features of Sinanthropus , but they also 
afford welcome confirmation to the views of those 
who regard the Piltdown jaw as human 
The skull discovered by Mr W C Pei was 
successfully freed from travertine after a labour of 
four months by Dr Davidson Black, and then dis¬ 
articulated and reconstructed It is important 
not merely because it gives a much fuller idea of the 
exact form of the skull of an Early Pleistocene man 
(free from the doubts which anse in the case of a 
reconstructed specimen), but also because its pec uhar 
features, revealing as they do many points which 
suggest an affinity with Pithecanthropus , associated 
in the same skull with others suoh as are known 
only in the case of the Piltdown skull, form a bond 

• from the Henderson Troet Lectures (No 11), delivered In the 
U alversity of Edinburgh on Jan 80 
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of union between the other two Early Pleistocene 
skulls, the characters of which hitherto have been 
supposed to be irreoonoUable one with the other 

In addition to this, the skull of Sinanthropus 
reveals many features which are unknown in either 
of the other types and throws a great deal of light 
upon the characters of the common ancestor of the 
human family, from which all these genera had been 
derived One of the most striking illustration* of 
this fact is the peculiar form of the mastoid region of 
the temporal bone, recalling as it does the condition 
found in the new-born child and in the adult anthros 
poid apes For it lacks that salient character which 
is so custinotive of the adult human being of other 
genera 

The brain-case found in 1929 is that of a young 
adult corresponding in the state of its development 
with the condition found in modern human skulls at 
about eighteen years of age When the skull was 
first examined, Prof Davidson Black was impressed 
by the grace of its contours in comparison with the 
uncouth outlines of Pithecanthropus , and suggested 
the possibility that it might be female, with the re 
serration, of course, that the evidence at our dis¬ 
posal regarding this hitherto unknown type of being 
was altogether inadequate for any definite decision 
upon this matter 

The discovery of another brain-case was modern 
July 1930 by recovering from material brought in 
from the Chou Kou Tien cave (in October 1929) a 
senes of fragments which articulated naturally one 
with the other to form the greater part of the cal¬ 
varia This discovery of a skull of another young 
adult of approximately the same age revealed a 
more lightly built skull with smaller eyebrow ndges, 
a less prominent forehead, and less obtrusive parietal 
eminences, which both Prof Davidson Black and I 
oonsider to be probably of a different sex from the 
other skull 

One of the most remarkable points of contrast 
between the brain-case of Pithecanthropus and of 
Eoanthropus was the remarkable thickness of the 
latter, whereas the skull of Pithecanthropus was 
much thinner In the oase of the skull of Stn- 
anthropus found on Dec 2,1929, the thickness of the 
bone (Fig 1) approximates to that of the Piltdown 
skull Not only does it resemble it in mere thickness, 
but also the architecture of the cranial vault (which 
in the case of the Piltdown skull has hitherto been re¬ 
garded as quite distinctive) is almost exactly repro¬ 
duced in the case of Sinanthropus In all other 
known human skulls the cranial bones consist of twc 
fairly thick tables united by a comparatively thir 
layer of diploic tissue consisting of fine trabeouke 
In the case of the thiok cranial bones of both the 
Piltdown and the Peking skulls, the tables ore 
relatively thinner, and the thicker layer of diplo* 
bone consists of a very robust network of ooacse 
trabecul® 'These similantiee suggest that & tin 
thickness and peculiar texture of the cranial bone 
of two Early Pleistocene skulls of different type 
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(separated geographically m their habitats were 
by the whole extent of the continental land mass 



FlO 1 —-Photograph »f the upper aspect of the Peking skull with part 
of the roof rem< /ed to display the exceptional thlckneaa of the 
hone* and the sm 01 tiie of the Drain cavity, which is occupied by a 
mau of llmeston (travertine) The thickness and texture of the 
skull reveal an unexpected similarity to the condition* found in the 
Piltdown skull 

between England and China) we are dealing with 
characters of primitive man for which no olose 
analogy can be found m the apes This condition 
in the Piltdown skull was regarded either 
as pathologioal or the result of some 
freakish mutation But the presence of 
the same condition m Sinanthropus en¬ 
hances its importance 
Why the skull of primitive man should 
. attain such an enormous thickness is diffi¬ 
cult to explain but the evidence pro¬ 
vides an interesting problem for morpho¬ 
logists to endeavour to solve Did primi¬ 
tive man’s skull increase in thickness 
because the increase in the capacity of 
the brain-case deprived an increasing area 
of the protection of the temporal muscles ? 

For the moment, when there is no clear 
indication as to the meaning of this 
peculiar morphological feature,It is of in¬ 
terest as emphatic evidenoe of the affinity 
between Eoanthropus and Sinanthropus 
and of the enhanced importance of the 
structural peculiarity itself The con 
trast in thickness between the cranial 
vault in Pithecanthropus and Eoanthropus acquires 
a new interest in view of the fact that the three 
(adult) skulls of Sinanthropus (one of the frag- 
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ments found in 1928 is thin because it is jm wrt 
of a child's skull) reveal a considerable range that 
is sufficient to bndge the gap which separates 
Piltdown man from the ape-man of Java 
The discovery of the two jaws m 1928, presenting 
as they did features hitherto known only in Pilt¬ 
down man, raised the possibility that there had been 
discovered m China a type of human being more 
closely akin to the Pleistocene man of England than 
that of the ape-man of Java, who was geographically 
much nearer to the Peking man When, however, 
in 1929 the skull was found (and the base was still 
embedded in the solid mass of travertine) the strik¬ 
ing resemblances of the brain-case (Fig 2) to that 
of Pithecanthropus suggested that, after all, the newly 
found genus was more nearly akin to his neighbour 
from Java The skull revealed great projecting 
eyebrow ridges like those of Pithecanthropus , which 
provided a marked contrast to the condition found 
in Piltdown man, m which such ndges were lacking 
The front part of the skull was also flattened and 
ill-filled, and had a prominent median crest such as 
that of Pithecanthropus There was this difference 
in the frontal region of the bone, however, that the 
frontal eminences were definitely more obtrusive 
than those of Pithecanthropus Turning to the 
consideration of the parietal bones, one finds a close 
resemblance to those of the Piltdown man This 
resemblance depends both upon the fact that the 
bones tended to be raised up towards the middle 
line and are not so flat as those of Pithecanthropus , 
that there is a very definite parietal eminence such 
as is completely lacking in the Java skull, and that 
the postero-inferior comers of the parietal bones are 
everted in that peculiarly distinctive way found 
in the Piltdown skull The oocipital bone again 
presents a much closer resemblance to that of 
Pithecanthropus f and when we turn to consider the 
temporal bones we find a much more primitive 
condition of the mastoid and of the tympanic bones 


than that which is revealed in Eoanthropus Un¬ 
fortunately the temporal bone of Pithecanthropus 
has not yet been discovered, so that we cannot 



FiO 2,—The left tide of & skull of Peking man found In July 1930 It shows the 
root of the note and part of the base of the skull which were not present In the 
specimen found In December 1929, and it reveals certain minor differences from 
the other skull which have been Interpreted as due to a difference hi sex 
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institute comparisons between Sinanthropus and 
Pithecanthropus in this respect 

One of the most interesting features of the speci 
men found in 1929, a feature which Dr Davidson 
Black inferred from the nature of the wear of the 
teeth long before the skull was found, is the fact that 
the condyloid fossa for articulation with the man 
dible presents a very close resemblance to the 
condition found in modem man, in size, depth, 
and direction This fact is all the more remarkable 
because m other extmct members of the human 
family, in particular Rhodesian man and Neander 
thal man, there are much more profound differ 
ences in the under surface of the temporal bone 
The attainment of the condition which became 
a permanent factor in Homo sapiens suggests 
that Sinanthropus is a primitive generalised type, 
and that modern man has retained many of these 
primitive characters 

Looking at the skull as a whole, one can say that 
its general form is intermediate between the con 
ditlons found in Pithecanthropus and Eoanthropus 
It enables us to unite mto a solid foundation the 
characters of the three most primitive members of 
the human family at present known In giving 
coherence to this knowledge it also enables us to 
picture the nature of the common ancestor of all 
three, the as yet hypothetical Pliocene man 

The suggestion has been made that the Peking 


man’s distinctive features are not sufficiently pro¬ 
nounced to exclude him from the genus PtUtec- 
anthropus The whole configuration of the skull, the 
texture of the cranial bones, the morphology of the 
frontal, parietal, and oocipital bones, as well as the 
distinctive features of the teeth and mandible, 
clearly differentiate Peking man from the ape-man 
of Java, and present a contrast which is so profound 
as to compel us to accord it generic distinction In 
many respects it differs from Pithecanthropus and 
resembles Eoanthropus , but the contrast to the 
latter is even more obtrusive It oocupies an in¬ 
termediate position between the two, but is more 
primitive and generalised than either ( 

It is a very significant phenomenon that at Chou 
Kou Tien, in spite of the most careful search in the* 
caves during the last three years, no trace whatever 
of implements of any sort has been found It must 
not be forgotten, however, that Dr Andersson in 
1921 found pieces of quartz m association with the 
fossil bones, and that in the later stages of the 
excavation Mr Pei found further examples of this 
alien material Those who have been searching 
in vam for evidence of human craftsmanship on 
this site are being forced to the conclusion that 
the Peking man was m such an early phase of 
development as not yet to have begun to shape 
implements of stone for the ordinary needs of his 
daily life 


Vitamin B 


Distribution and Physiology 


T HE general distribution of vitamin B is now 
fairly well defined, but the adequa< y of different 
food substances m this respect for different species 
and the distribution of the various factors in the 
B complex are still subjects for investigation R H 
A Plimmer, with W H Raymond, J Lowndes, 
and J L Rosedale, has examined the comparative 
vitamin B value of cereals, pulses, and nuts (Bto 
chem Jour, vol 21, p 1141,1927 vol 23, p 545 
1929) The preventive method was employed, 
using pigeons, and the criterion was maintenance for 
at least 26 weeks All the vitamins required by 
the pigeon were therefore mcluded m the estimation 
symptoms of deficiency were paralysis and loss of 
weignt The diets used contained 5 per cent fish 
meal, white flour or white noe, and the substance 
under test m varying proportions Dried yeast 
contained most vitamin of the other foodstuffs, 
wheat germ was about half as good as the yeast, 
whole wheat, bran, and middlings contained about 
a tenth of the amount present m yeast, and other 
cereals about a twentieth The majority of the 
pulses and nuts examined contained between a 
fifth and a tenth of the quantity present in yeast 
More vitamin B is required for hatching and rearing 
young than for maintenance Chickens require 
half as much again as pigeons, rats only about half , 
the requirements of human beings may be inter¬ 
mediate between those of the pigeon and the rat 
A L Bacharach and E Allchome {tbtd , vol 22, 
p 313 , 1928) found that the vitamin B content of 
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malted flour was the same as that of the original un 
malted flour, but that the malt extract appeared to 
contain more the experiments were carried out on 
rats and the effect ih attributed to the improvement 
in appetite brought about by the extract 

The content of vitamin B m seeds has been shown 
to be markedly influenced by the manure applied to 
the plant, by M J Rowlands and B Wilkinson 
(t bid vol 24 p 199 1930) Two similar plots of 

grass and clover were manured with an artificial 
manure and pigs’ dung respectively the pigs 
were fed on barley meal, middlings, and a small 
amount of a mixture of meat meal rye and wheat, 
embryo bone meal, and cod liver oil The manured 
patch produced a heavier crop, containing more 
clover, but the growth on the dunged patch was 
bigger By preventive and curative growth tests 
on rats it was shown that the vitamin B content 
of the seeds from the manured patch was much less 
than that of those from the dunged patch In 
further experiments vitamin B was extracted from 
pigs’ dung by means of alcohol 
There is evidence that lower organisms can 
synthesise vitamin B or similar growth factors, and 
that this synthesis may occur also in the intestinal 
tract in higher animals Thus, Reader has found 
that the meningococcus can synthesise a growth 
factor for a streptothnx, all the vitamin B* being 
previously removed from the medium, ana G L 
Feekett {ibid , vol 21, p 1102 , 1927) has shown 
that yeast can synthesise vitamin B t Intra- 
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intestinal synthesis may be the explanation of 
4 refeotion 1 which has been described by L S 
Friderida and H Chick and M H Rosooe (see 
Lancet) vol, 1, p 37 , 1928) In this condition rats 
maintained on a vitamin B free diet containing un¬ 
cooked noe starch passed bulky white fseoes, and at 
the same tune were cured of their symptoms and 
put on weight The fesces contained abundant 
vitamin The condition appeared to depend on the 
presence of uncooked starch m the diet and a virus 
ui the intestine 

W R Aykroyd and M H Rosooe (Biochem Jour , 
vol 23, p 483 , 1929) have investigated the dis¬ 
tribution of vitamin B, Wheat and maize were 
poor sources the germ and bran of wheat contained 
more than the endosperm, but maize germ con- 
tamed less than wheat germ dried peas also 
contained little Dned yeast and ox liver and fresh 
milk were excellent sources, and egg-yolk and dried 
meat good It was possible to cure rats suffering 
from the dermatitis of vitamin B, deficiency, as well 
as to stimulate their growth 

The physiological functions of the vitamin B 
complex are incompletely understood m its 
absence the metabolic processes of the tissues are 
imperfectly performed, and investigations have 
thrown some light upon the details of the defects 
Thus the vitamin is related to both protein and 
carbohydrate metabolism G A Hartwell has 
found that young rats die, with engorgement of the 
kidneys, when the synthetic diet contains 20 per 
Sent edestm and 5 per cent yeast extract, although 
older animals thrived on the diet even with a lower 
allowance of yeast (Biochem Jour , vol 22, p 1212, 
1928) Increasing the amount of yeast extract 
permitted normal growth the factor rasponsible 
was found to be thermostable Casemogen and egg- 
albumm required less yeast extract than edestm for 
normal metabolism 

H W Kinnersley and R A Peters have investi¬ 
gated the relation between the laotic acid content of 
the brain and the symptoms of head retraction in 
pigeons fed on a diet of polished nee (ibid , vol 23, 
p 1126, 1929 vol 24, p 711, 1930) Using a 
special technique, it could be demonstrated that 
birds showing opisthotonos had more lactic acid m 
►their brains than normal birds, and that this 
increase was most marked m the parts below the 
mid brain and occurred here first at a time when 
symptoms were threatening The increase was not 
observed after cure by a dose of vitamin B x con¬ 
centrate The symptoms appear to be due to this 
accumulation of lactic acid, and the fact that it is 
localised indicates that vitamin B x is intimately 
concerned in the intermediary metabolism of carbo¬ 
hydrates, apparently with the oxidative removal of 
lactic acid In this connexion it might be remarked 
that H Yaoi found that muscle from polyneuritic 
pigeons reduced methylene blue more feebly than 
normal muscle, but that there was no difference m 
the glutathione contents (Proc Imp Acad Tokyo , 
vol 4, p 233,1928) Peters m his Harben Lectures 
has adduced some evidence that vitamin B, may be 
concerned with the mobilisation of water, and that 
in its absence together with that of vitamin B x 
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oedema accompanies the polyneuritis m its terminal 


C W Carter and A N Drury have examined the 
nature of the slowing of the heart beat in rioe-fed 
pigeons (Jour Physiol , vol 68, Proc , p i, 1929) * 
it appears to be due to an overaction of the vagal 
centres produomg a heart block The oondition is 
cured by whole wheat, so that the factor responsible 
may be that described by Williams and Waterman 
G P Maman, L C Baker, J C Drummond, and 
H Woollard (Biochem Jour t v ol 21, p 1336, 1927) 
noticed changes in the adrenal glands of pigeons 
starved or fed on nee only, and Maman has investi¬ 
gated these alterations in more detail (ibid , vol 22, 
p 836, 1928) Hypertrophy was found in inanition, 
even though vitamin B x was given, and m vitamin 
B deficiency, whether accompanied or not by inani¬ 
tion oedema accounted for half the hypertrophy 
in inanition The adrenaline content was increased 
in the latter condition, but was relatively low in 


vitamin B deficiency It appeared that the hyper¬ 
trophy in inanition affected chiefly the medulla, 
and m vitamin B deficiency, the cortex of the gland 
It is now well known that vitamin B deficiency is 
associated with loss of appetite B Sure has made 
a detailed study of the anorexia m the rat and found 
that it is promptly cured by the administration of a 
vitamin B concentrate (Jour Nutrition , vol 1, 
p 49 , 1928) The Joss of appetite may be associ¬ 
ated with the failure of the gut to empty itself, and 
a decrease in the digestive secretions J L Rose- 
dale and C J Ohveiro (Biochem Jour , vol 22, 

L 1362 , 1928) found that m pigeons suffering from 
n ben the pancreas failed to form the enzymes 
required to digest protein and fat 

It might be expected that animals suffenng from 
vitamin B deficiency would show derangements of 
the sexual function H M Evans, however, found 
that m male rats, provided vitamin E was supplied, 
fertility was unaffected and sex interest was de¬ 
creased only a few days before death (Jour Nutri¬ 
tion, vol 1, p 1 , 1928) In the female rat the 
oestrous cycle stopped abruptly after about four 
weeks on the deficient diet, loss of weight followed 
immediately (A S Parkes, Quart Jour Exp 
Physiol , vol 18, p 397 , 1928) Injections of 
cestnn produced the signs of oestrus dunng the 
anopstnis, but without stimulating the ovanes, 
which had become much atrophied 

W Nakahara and E Sanekawa have found that 
chicken sarcoma and rat sarcoma and carcinoma do 
not apparently require vitamin B lf and contain 
little of it (Proc Imp Acad Tokyo , vol 5, p 55 , 
1929 vol 6, p 116, 1930 Scient Pap Instxt 
Physic and Chem Res t \o\ 10, p 211 , 1929) In 
the first set of experiments, chickens were fed on 

E olished nee and a salt mixture , the livers from 
ealthy birds, and those carrying growths of the 
Rous sarcoma, wore found to contam equal amounts 
of vitamin B by test on rats, indicating that the 
tumour did not deplete the birds’ store of vitamin 
In the second set, the rat tumours were fed to 
pigeons and rats maintained on vitamin B free 
diets only minimal amounts of the vitamin were 
found to be present 
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Obituary. 


Mb H W Monckton 

M r HORACE WOOLLASTON MONCKTON, 
who died on Jan 14, was the son of Col the 
Hon H M Monckton, a younger son of the fifth 
Viscount Galway, his mother being a daughter of Sir 
Thomas Wool] as ton White, Bart He was born m 
1857 and was educated at Wellington College His 
father built a house there, on land belonging to the 
College, and here Monckton and his sister continued 
to live for the rest of his life He also had chambers m 
the Temple, where he lived when not at Wellington 
He was called to the Bar in early life and had some 
practice on the Midland Circuit and at the. Parlia¬ 
mentary Bar, and was all his life an enthusiastic 
member of the Inner Temple Visits to the York¬ 
shire coast and the gault exposures at Folkestone 
attracted him to geology when still a boy, and in 
1882 he was elected a fellow of the Geological 
Society and he joined the Geologists’ Association 
in the same year Later he became interested m 
botany, and was elected a fellow of the Lrnnean 
Society in 1892 

Monckton’s residence at Wellington College 
naturally gave him an interest m the Tertiary and 
Gravel Beds of the surrounding districts He was 
associated with the late Sir W H Hemes in the 
discovery in 1880 of an abundant fauna in the 
Upper Bagshot Beds, when the railway cutting 
through the Fox Hills at Tunnel Hill was quite 
fresh The Upper Bagshot of the London basin had 
hitherto been supposed to be practically ttnfossil- 
lferous A series of papers followed dealing with the 
relative ages and positions of the various exposures 
of Bagshot Bods, both in relation to the London 
clay and to the corresponding beds in the Hampshire 
basin In this discussion the Rev A Irving, Sir 
Henry Lyons, and others took part The Upper 
Bagshot of the London basin was practically 
proved, by its fossil contents, to be the equivalent 
of the Lower Barton senes of Hampshire, in a joint 
paper published m the Quarterly Journal of the 
Geological Society m 1888 by Mr Starkie Gardner, 
Monckton, and the late Henry Keeping Monckton 
also wrote many papers on the various gravel beds, 
extending his researches to Essex and throughout 
the south-east of England He acted as joint- 
editor with Mr R S Hemes of the jubilee volume 
of the Geologists* Association, and contributed the 
articles on the Dorset coast and (jointly with Mr 
Osborne White) on Hampshire and the Bagshot 
district He was an indefatigable leader of excur¬ 
sions of the Geologists* Association and various 
field clubs Monckton*s activities were not con¬ 
fined to England He went annually to Norway 
for a number of years, and studied especially the 
glacial phenomena there He organised an excur¬ 
sion of the Geologists’ Association to that country, 
and devoted one of his presidential addresses to the 
Association to the district round Bergen 
Though so long officially connected with the ^ 
Lrnnean Society, he did not publish much of 
bcjpvDxoal interest He made considerable collections 
or plants, howeve^ and was specially interested 
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in mosses In the few contributions he made on 
this subject, his idea was to link up botany and 
geology by making hats of plants growing on 
particular geological soils 
No account of Monckton would be adequate 
which did not mention the great amount of work 
that he did m the management of the societies to 
which he belonged He was vice-president and 
treasurer of the Lrnnean Society from 1905 until 
the time of his death He was at one time treasurer, 
and several times vice-president, of the Geological 
Society, and served on its Council for some twenty- 
five years m all Of the Geologists' Association,i 
he was at various times president, secretary for 
excursions, and editor of rroceedinge He also on 
several occasions acted as recorder of Section C 
(Geology) of the British Association Sound busi¬ 
ness instinct combined with legal knowledge made 
his opinion much sought after, and his advice was 
generally followed by his colleagues 

Besides geology and botany, Monckton was 
interested in archaeology and was an excellent 
photographer. He made his own elides, and was 
always ready to give a lantern lecture to the 
Wellington College boys or others He wrote the 
volume on Berkshire for the Cambridge County 
Geographies, and the article on geology in the 
Victoria County History He was also a fellow $ 
the Royal Numismatic Sooiety and made a care*, 
fully selected collection of English sdver corns 
He was a man who will be much missed by many 
friends, and especially by the sister whom he 
leaves to mourn his loss 


Prof A L bitch 

Thb death on Jan 26 of Prof Archibald Leitoh, 
director of the Research Institute of the Cancer 
Hospital, following in less than a year the loss of 
Dr H J B Fry of the same laboratory (see Nattxrb, 
May 31, 1930), leaves a woeful lacuna in the ranks 
of cancer research Bora m 1878, Leitch was edu¬ 
cated at Rothesay Academy and the University 
of Glasgow, where he had a distinguished record 
in arts and medicine, graduating m 1902 He soon 
devoted himself to pathology, acting as assistant 
m the Canoer Research Laboratory of the Middlesex 
Hospital From London he passed to Dundee as 
director of the Caird Research Laboratory, a post 
he occupied until his return to London as patho¬ 
logist to the Cancer Hospital, becoming director of 
the Research Institute a few years before the War 
During the War, Leitch was in charge of a Mobile 
Laboratory, retiring with the rank of Major, 
RAMC (TF) 

Leiteh’s most productive period fell in the 
succeeding years, when renewed interest in carcino- 
genetio studies followed the pioneer investigations 
of Fibiger, for whom his admiration was intense, 
and Yamagiwa His best-known contributions to 
knowledge in this domain dealt with the carcino¬ 
genic action of lubricating oils and the causation 
of mule-spinners’ cancer, and he served op the 
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Horn* Office Oottimittee appointed to inquire into 
thtedfeMBae 

Of greater theoretical importance was Leitch’e 
demonstration of the oaroinogemo - action of 
arsenions acid, and the fact that this factor was 
not responsible for the carcinogenic action of tar 
He also showed that in the production of tar cancer 
in mice, the essential damage was completed before 
the appearance of proliferative changes in the shin, 
although a relatively long latent period might 
elapse before definite tumour development super¬ 
vened This important observation has revolution¬ 
ised our earlier attitude to the problems of com¬ 
pensation in occupational cancer 

Leitch’s numerous publications are characterised 
by a careful and polished diction, enlivened from 
time to time by striking and appropriate phrases, 
which betrayed his literary and classical learning 
and training He was an able and attractive 
speaker, and many of his addresses on formal and 
informal occasions were enlivened by a wealth of 
appropriate anecdote He leaves a widow and four 
children, to whom will be extended the sympathy 
of his co-workers at home and abroad 

J A Murray 

Mr R G Lunnon 

Robert G Lunnon, who died on Jan 25 at the 
age of forty years, was widely known both for his 
scientific and for his humanitarian work He was 
Educated at Tottenham County School and Uni¬ 
versity College, London, where he held the Neil 
Arnott Scholarship of the University of London, 
and after graduating was appointed to a lectureship 
in the department of applied mathematics During 
the War he served m France with the Red Cross 
and later was engaged m relief work for refugees in 
Holland 

In 1919, Mr Lunnon was appointed lecturer in 
physics at Armstrong College, Newcastle, where he 
remained to the time of his death His work there 
gave full scope to his many abilities In addition 
to his departmental duties, which he discharged 
with conspicuous success, he undertook a great deal 


of work on behalf of the students, and had acted 
since 1926 as semor tutor in the Faculty of Soienofe 
His colleagues were also greatly indebted to him 
for his work m connexion with the Association oi 
University Teachers, both as secretary and repre 
sentative on the council He attended the meetings 
of the British Association regularly, and served on 
the committee of Section A 
Mr Lunnon’s published papers relate to a variety 
of topics, the best known being a senes on the 
motion of spheres in fluid media, which gave evi 
denoe of mathematical and experimental ability 
of a high order Although extremely aotive in 
academic and scientific work, he yet found time 
for a great deal of social service m various forma 
These are too numerous to detail, but the cause 
of international goodwill was perhaps the one 
nearest his heart, and he laboured to promote it 
with all the enthusiasm and energy that was m him 
Hls students, his colleagues, ana his many fnendc 
will always remember him with gratitude as one 
who had great gifts and used them to the full—but 
always on behfidf of others 


We regret to announce the following deaths 

Sir Andrew Balfour, KCMO, director of the 
London School of Hygiene and Tropical Medicine, 
on Jan 30, aged fifty seven years 

Dr W E Johnson, Sidgwick lecturer in moral 
philosophy m the University of Cambridge, and 
author of a work on “ Logic ”, three volumes of which 
out of the four contemplated have been published, on 
Jan 14, aged seventy two years 

Prof Orazio Marucchi, professor of archaeology at 
the University of Rome and director of the Vatican 
Egyptian Museum, on Jan 21, aged seventy seven 
years 

Dr R B Moore, formei ly chief chemist of the U S 
Bureau of Mines and recently professor of chemistry 
in Purdue University, who was known for his work 
on radioactivity, applied chemistry and metallurgy, 
aged sixty years 

Dr T Pornn Smith, emeritus professor of palae¬ 
ontology at Stanford University, w th which he had 
been connected sin<e 1892, on Jan 1, aged sixty six 
years 


News and Views. 


The causes of the present agricultural depression in 
Groat Britain are reviewed by Mr C S Orwm, director 
of the Institute for Research m Agricultural Economics 
at Oxford, in an article m the Political Quarterly, 
vol 2, No 1, entitled “The Agricultural Problem” 
Although- the assertion that in previous years wages 
have been based entirely on the price of wheat is 
probably an over-statement, it is evident that at the 
present time wages are fixed with reference to a 
standard of living regardless of the condition of the 
industry, and the fact that the necessity for paying 
a statutory wage continues, while the guarantee for 
prices has been withdrawn, constitutes one of the 
farmer's chief complaints From a comparison of the 
costs of production of such commodities as wheat, 
mutton, and milk for the years 1914, 1926, and 1930, 
it appecuft that for the two earlier years the oorre- 
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spondmg figures were almost identical, and even id 
1930 tlie cost of production has only risen appreciably 
m the case of wheat The problem is, therefore, mainly 
one for the amble farmer, but the obvious course 
of abandoning com growing in favour of the more 
profitable industries is no solution for the oastern 
districts, where climatic conditions are unsuitable foi 
dairying or market gardening, and further, the trans 
formation of these areas into sheep farms could only 
bo done at a great sacrifice of employment and pro 
duction 

The solution of the present agricultural problem, 
Mr Orwin thinks, lies in a readjustment of the pnn 
oiples underlying arable farming In the first place 
he questions the advisability of continuing mixed 
farming, which includes the production of both con 
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and meat Times have changed since man was en¬ 
tirely dependent on farmyard manure for the growth 
of his crops The labour involved in ite production 
and the cost of internal farm transport he regards as 
unnecessary, whereas an interdependent system of 
live stock and com farming might prove quite economi¬ 
cal In another aspect also, a break with tradition 
is recommended Farm and fields were originally laid 
out in sites convenient for horse labour, but with the 
development of the tractor and other forms of mechani 
cal power, some readjustment of areas is needed for 
efficient working Tho argument that such an in¬ 
dustrialisation of agriculture will only aggravate the 
unemployment problem is ruled out, as much poor 
grass land could be profitably used for com growing 
if only the cost of production could be reduced A 
warning is added of the danger of over production if 
farmers rely solely on those branches of the industry 
which tend to be profitable at the moment, and 
emphasis is laid on the necessity for fundamental 
reorganisation if the solution of the present problem 
is to be permanent 

The trustees of the London Museum have made a 
new departure in museum work by mstituting a 
studentship for the encouragement of research in some 
subject germane to the interests of the museum 
They have been enabled to take this step through the 
generosity of Viscount Esher, who lias placed at the 
disposal of the trustees the sum of £300 pei annum 
as a memorial to his father, the late Lord Esher, one 
of the founders of the museum The studentship will 
be awarded “ for the purpose of promoting research 
into some aspect of the history or archaeology of 
London, whether by documentary research, by 
excavation, by museum work, or by a combination 
of these methods ” The award will be made by 
the trustees on the recommendation of an advisory 
committee, on which representatives of the Society 
of Antiquaries, tho British Academy, and the univor 
sities of Oxford, Cambridge, and London will serve, 
and the tenure wall be normally for a period of two 
years The researches of the student will be mcor 
porated in a thesis, which may, m due course, be 
published at the dim tion of the trustees It is hoped 
that, m the course of years, a very substantial amount 
of useful and original material bearing directly or 
indiroctly upon the arts, crafts, and history of the 
metropolis will be collected The scheme may be 
regarded as an interesting experiment in the develop¬ 
ment of that extra mural work which is now regarded 
os appropriate to our national museums Entries for 
this studentship are invited on or before Mar 14 

Towards tho end of last month several earthquakes 
were recorded at Kew Observatory On Jan 27, at 
8 h 20 m 59 s pm, the first vibrations of a great 
earthquake reached Kew, from a centre in about 
lat 20° N , long 98° E , or near the south west border 
of China Of this earthquake no direct nows has 
yet come or is likely to come A few hours later, at 
fih 59 m 37 s am on Jan 28, there was another, 
though of muoh less importance, with an origin about 
1200 miles from Kew no doubt the same as that re- 
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ported in the Time* for Jan 29 as having oauttd 
muoh damage and some loss of life at Korltaa in 
Albania, one of the most active earthquake centres in 
that country At 9 h 43 m 0 s pm on the same day 
an earthquake of moderate intensity was recorded 
with its epicentre in about lat 7° N , long 142 a E , 
or in the western Pacific to the north of New Guinea* 
The U S Coast and Geodetic Survey (according to a 
Daily Science News Bulletin issued by Science Service, 
Washington, DC), with the aid of fourteen seismo¬ 
grams, has estimated the position of the Mexican 
earthquake of Jan 14 to be in lat 10° N, long 90° W, 
or close to the coast of the Gulf of Tehuantepec, and 
also to the origin of another destructive earthquake 
on Mar 22, 1928 An earthquake of great intensity 
occurred in North Island, New Zealand, on Feb 3 
The first shock was noted at 8 51 A M , and shocks con¬ 
tinued for two hours The epicentre appears to have 
been submarine and in the vicinity of Napier, which 
has a population of 19,000, and the main portion of 
the city has collapsed A heavy death roll is esti¬ 
mated in Napior and for many miles around A Sea 
wave followed the earthquake 

In his presidential address to the Royal Micro¬ 
scopical Society delivered on Jan 21, Prof R Buggies 
Gates reviewed certain aspects of the history of the 
Society showing its importance in the development 
of biology, and cited some of the eminent scientific 
men who hod taken part in its work Prof Gates 
then discussed adaptations in cell structure He cite*! 
vanoas caeca of complicated structures in the Pro¬ 
tozoa, and referred to the widespread occurrence of 
cilia in many animal and plant colls The mechanism 
of mitosis or nuclear division was treated as an adaptive 
mechanism which originated very early in evolution 
and made possible the multicellular structure of higher 
organisms, at the same time serving to perpetuate 
many of the differences arising through variation 
Tho capillitium in Mycetozoa and puff balls, the 
elators of Liverworts and of Equxselum , were discussed 
as examples of evolutionary adaptation, arriving at 
the same goal by different paths The development 
of the spiral markings in wood cells was explained, and 
the long, coiled suspensors of Conifer embryos were 
treated as a study in adaptation and over specialisa¬ 
tion through competition between the young embryos 
and the principle of developmental selection The 
frequency of parallel mutations in the evolutionary 
development of many cell structures was emphasised, 
and it was shown that the principles of adaptation in 
cell structures are the same as in the development of 
adaptations in the organism as a whole 

For his lecture on the beginnings of tropical medi¬ 
cine, before the London School of Hygiene and Tropi¬ 
cal Medicine on Feb 3, Dr P Manson Bahr chose the 
life and work of Patrick Manson as the chief topic 
Patrick Manson, to whom the London School of 
Hygiene and Tropical Medicine owes its inception and 
its very existence, was one of the most original aqtf 
outstanding medical personalities of the last century 
Not only did he himself make many original and last 
mg discoveries in the field of medicine, but also he 
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[«id the foundation* of the science of tropical medi¬ 
cine, Bom on Oct, 3, 1844, he graduated at the Uni¬ 
versity of Aberdeen m 1885, and then proceeded to 
Formosa and worked there as well as m Amoy, China, 
for ten years before seriously interesting himself m 
the scientific side of medicine It was in 1875 that 
he first saw the microscopic embryo filana m the 
blood of the local Chinese, and it was in the elucidation 
of the life history of this parasite that he first achieved 
everlasting fame He was the first to recognise that 
this small worm was to be found in countless numbers 
in the blood at night time, and recognised that its 
peculiar habits and structure were adapted to a second 
life in the body of a mosquito This insect he proved 
fo be an essential intermediary in its transference 
from one human being to another and in its growth 
into an adult worm, which was afterwards found to 
inhabit the lymphatic tissue and to attain the length 
of nearly two inches In 1892 he commenced to study 
malana seriously, and deduced the probable life history 
of this parasite from what he had already ascertained 
to be the case in the filana In 1894 he formulated 
Ins mosquito-malaria hypothesis and became associ¬ 
ated with Ronald Ross It was the outcome of this 
ideal collaboration which resulted in the verification 
of the complete cycle of the malana parasite in the 
Anopheles mosquito m 1898 In 1897 Manson became 
medical adviser to the Colonial Office, and became 
intimately associated with Joseph Chamberlain m 
schemes for the betterment of health conditions in the 
(Colonies The flint outcome of this collaboration was 
the foundation of the London School of Tropical 
Medicine m 1899 

Db G A Reisnkr, director of the joint expedition 
of the Boston Fine Arts Museum and Harvard 
University in Egypt, has recently given an account 
at Cairo of his excavations in Giza Cemetery and the 
Pyramid area, and summarised the evidence bearing 
on the development of Egyptian ideas on the life after 
death and the cult of the dead in the Old Kingdom 
A report of two lectures, delivered on Jan 16 and 20, 
is given by the Cairo correspondent of the Times in 
the issue of Jan 31 The Egyptian tomb consisted 
of two parts, the burial chamber and the offering 
place, the former being originally a square pit ex 
cavated in the gravel, which developed finally into a 
stone mastaba or pyramid The construction of the 
pyramids in the great cemetery of Giza, founded by 
Cheops, the second king of the fourth dynasty, 
employed tens of thousands of men on unproductive 
labour, and by the end of that dynasty the population 
was supporting a large body of pnests to feed the 
dead of centuries The funerary priest was a civil 
functionary who, as a result of contact with an 
individual, became the servant of his lea By a 
contract, the functionary and his heirs m perpetuity 
became owners of land, in return for maintenance of 
offerings in the funerary chapel of the dead The 
pyramid cities housing these functionaries, who 
enjoyed immunity from taxation and forced labour, 
were orowded with inhabitants In tracing the 
development of other features of the cult—the slab 
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atel», the wall paintings, the festivals of the dead* 
and so forth—Dr Reisner sketched a remarkable 
picture of the Cemetery of Giza as a city of living 
spirits whose daily needs were supplied by the living 
servants they had engaged while themselves still 
living 

Tub Electricity Commissioners held an exhaustive 
public inquiry on the application of the Fulham 
Borough Council for permission to extend lie Town- 
mead Road generating station Judging by the rapid 
and increasing demand for electric power in the south¬ 
east England area, there could be no question about 
the usefulness of this station , but there was consider¬ 
able opposition on the ground that it would seriously 
affect the amenities of the neighbourhood It was 
suggested that the required power could be obtained 
by building a new power station on the lower reaches 
of the Thames If this were done, a transmission 
system at least 18 5 miles long would have to be 
provided Numerous high tension cables would 
therefore need to be provided, and a survey showed 
that it would be very difficult, if not impossible, to find 
room for these cables, owing to the existing congestion 
under the streets The alternative method of laying 
cables along the bed of the Thames was not considered 
practicable The loss in transmission due to heating 
the cables would be about £150,000 a year, and there 
would m addition be very heavy capital charges To 
make extensions by building a number of small 
stations would about double the cost The Com¬ 
missioners came to the conclusion that any nuisance 
arising from the emission of grit and sulphurous fumes 
could be obviated by the installation of modem devices 
By observing also the conditions laid down by the Port 
of London Authority, the effluent from this plant can 
be rendered harmless Assuming that the Fulham 
Borough Council take the best known precautions for 
the due consumption of smoke and for preventing so 
far as reasonably practicable the evolution of oxides of 
sulphur, the Commissioners gave their consent to the 
proposed extensions on Jan 27 

It seems highly probable that in a few years’ time 
much of our electric lighting will be done by incandes¬ 
cent gases in luminous tubes and not by incandescent 
filaments Tins kind of lighting ib generally referred 
to as neon lighting, but argon, helium, krypton, and 
other gases are used Although Lord Rayleigh and 
Sir William Ramsay were the first to separate these 
gases from the atmosphere, yet the commercial 
development of them for lighting purposes is mainly 
due to Georges Claude m France Thore are now 
about a hundred companies in various parts of the 
world exploiting his patents and all bound together 
by an agreement to interchange technical information 
and research results. All the countries concerned 
have a common interest in advancing the science of 
tubular lighting In the December Journal of the 
Junior Institution of Engineers an abstract is given 
of a lecture by H Marryat describing many of the 
recent advances that have been made In the Pans 
factory the great difficulties in the way of introducing 
a minute quantity of an absolutely pure gas into an 
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absolutely clean tube were finally overcome by the spacing of tbs frequsndcSJWk ftMfesaty in pmctio* 
introduction into the factory of the methods of the to avoid overlapping hftf beet! eoneideffably reduced* 
precise scientific worker Neon tubes are familiar m The selectivity of the instrument is due to the success- 
London from being used for advertisement lighting ful use of tuning-forks as electrical filters At the 
The original voltage used was 32,000, but it has now demonstration, the c h a nne l frequencies were plaoed 
been reduced to 1000, and tubes have been made in apart by only a hundred cycles a second At this 
the laboratory that will work at 200 At present their spacing, communication of 80 words a minute was 
most important use is for the lighting of aerodromes earned out 

and air routes The light from Croydon beacon can Db F S Sinnatt, deputy director of fuel research, 
be seen by airmen when flying over France Luminous m ft p^hc lecture delivered on Feb 2 at the Sir John 
signals are employed to indicate to the pilot t e Technical Institute, E C 3, gave an aooount of the 

velocity of the wind and its direction at ground level WQrk being oamed oufc by ^ Co^ Survey, which is 
so that he may alight against the wind at the correct one ^ ^ programme of work of the 

speed For domestic lighting, however we have to 8earch Dlvl8I0n of the Department of Scientific and 
await the commercial development of the white Research The Survey is undertaking 

tubular light, which laboratory experiments have temfttl0 mvest igation of the coal seams of Groat 
shown to be a very desirable one Bn tain, and in order to cany out the work committees 

In the Westingkouac International Journal for have been appointed in all the major coalfields of the 
January there is an interesting account of a device country and laboratories have been established at 
for controlling traffic which is being adopted m several convenient centres The work is now in progress m 
towns in the United States and is a modification Scotland, Northumberland and Durham, West York- 
of the 4 Stop and Go 1 light system In many mam shire, South Yorkshire, North Staffordshire, Notting- 
streets the traffic is always heavier than on a little- ham shire and Derbyshire, and South Wales, while a 
used intersecting street, hence the traffic may be laboratory is being equipped to serve the coalfields of 
held up m the mam street although there are no Warwickshire, Cannock Chase, and South Stafford 
vehicles using the side street In order to obviate shire Upon the technical side the mvestigation* are 
this drawback, a device is used in connexion with the oamed out by obtaining a solid pillar of ooal represent 
‘ Stop and Go' light whereby the latter only shines red mg the whole thickness of the seam, and transporting 
down the mam street when a motor vehicle approaches this to the laboratory, where it may be investigated in 
the intersection from the side street The device is 
based on the principle of the photo eloctnc cell, and is 
mounted on a pedestal three feet above the curbstone 
in the side street, near the crossing When a vehicle 
approaches from the side street it necessarily has to 
stop, and in this position it intercepts a beam of light 
which falls on a device called the 1 electno eye * The 
interruption of this light beam automatically changes 
the visible signal facing the side street from red to 
green and the signal in the mam street from green 
to red for an interval long enough to enable the motonet 
to orosa the main street This device enables the 
traffic speed to be greatly increased, and is working 
well in everyday use 

Db J Robinson, formerly chief of the Radio Re¬ 
search Department of the Royal Air Force, has in¬ 
vented a system of multiplex telegraphy A demon¬ 
stration of it was given on Jan 20, at the offices of 
the Daily Mirror , using a line to Bristol and back, a 
distanoe of about 240 miles The line was specially 
lent by the Postmaster-General for the development 
of the method, and both sending and receiving instru 
menta were in the same room The mam advantage 
claimed for the method is that by its use more than 
twice as many messages as are now possible can be 
sent simultaneously over one wire In England only 
six channel frequencies are employed , but in America 
twelve arc sometimes used The s ten ode radioetat 
system uses a separate audible frequency for each of 
the messages sent The transmission is earned out 
by modulating each audible frequency at a speed 
which is determined by the speed of sending It is 
claimed that with this type of receiver the broad 
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detail Certain parts of the analyses are earned oijt 
rapidly so as to prevent changes due to oxidation, etc , 
and the seam is then examined for its physical charao 
tenstics and, if necessary, divided into a number of 
layers, depending upon the character of the seam 
Samples of the various coals are obtained and sub¬ 
mitted m the first instance to proximate analysis, 
together with the estimation of sulphur and the 
determination of the calorific value The broad 
properties of the seam are then reviewed, and after 
consultation with the staff of the colliery the number 
of layers which will be examined m greater detail is 
decided upon The seam as a whole and the various 
layers are then examined exhaustively It is the 
object of the survey to trace the variations of the 
seams throughout the coalfield, and to correlate with 
this change in properties the possible effect they wilf 
have upon the way in which the seam is utilised 
commercially 

Sib J, J Thomson will reoeive the Dalton Medal of 
the Manchester Literary and Philosophical Society 
when he delivers the Dalton Lecture before the Society 
on Mar 17, 1931 

The Second Fedler Lecture of the Chemical Society, 
entitled “ Studies on Biological Oxidation ", will be 
delivered by Prof. H Wielaad, of Munich, on Friday, 
Mar 6, at 5 30 P M , in the meeting hall of the In¬ 
stitution of Mechanical Engineers, Admission is free, 
without ticket 

The second course of Scott Lectures at the Uaiver 
sity of Cambridge will be delivered by Dr. Irving 
Langmuir, of the Research Laboratories of the General 
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Etootrio Company, Soheneotady, N.Y , in the Caven¬ 
dish Labo^mtoiry^ at 4 45 tm , on Feb 9, 11, 13, 16, 
and 18 The subject for this oourse is ** Fundamental 
Phenomena in Electrical Discharges in Gases ” The 
lectures are open without fee to all members of the 
University 

The University of St Andrews has sent its con¬ 
gratulations to Dr W W Keen, of Philadelphia, one of 
its honorary graduates, on his attainment, on Jan 19, 
of the age of ninety-four years It is twenty three 
years since Dr Keen resigned the professorship of 
surgery at Jefferson Medical College The honorary 
degree of LL D was conferred upon him by the Uni¬ 
versity of St Andrews in 1911, during the celebration 
of the five-hundredth anniversary of the foundation of 
the University Dr Keen’s longevity and cheerful 
hardihood are matched by those of emeritus Prof 
W C M‘Intosh, also of St Andrews, who is ninety two 
years of age and is still busy with scientific work 

The following committee has been set up jointly by 
the First Commissioner of Works and the President of 
the Board of Education, to consider the recommenda 
tion of the recent Royal Commission on National 
Museums and Galleries that a national folk museum 
should be established, if possible, in London, and also 
to advise as to the practicability and oost of establish¬ 
ing such a museum Sir Lionel Earle (chairman), Mr 
E R D Maolagan, Mr E S Makower, Sir Henry 
Miers, Prof J L Myres, Mr C R Peers, Sir Henry 
frichardr, and Dr R E Mortimer Wheeler The 
secretary is Mr E F Muir, Ancient Monuments 
Branoh, Office of Works, London, 8 W 1 

At the annual general meeting of the Royal Micro 
scopical Society, held on Jan 21 at B M A House, 
Tavistock Square W C 1, the following officers and 
new members of council were elected President — 
Prof R Ruggles Gates , Treasurer —Mr Cyril F 
Hill, Secretaries —Mr J E Barnard, Dr Clarence 
Tierney , New Members of Council —Mr C Beck, Mr 
G R Bullock-Webster,Prof R T Hewlett, Librarian 
—Dr Clarence Tierney , Curator of Instruments —Mr 
W, E Watson Baker , Curator of Slides —Mr E J 
Sheppard 

The provisional figures of the vital statistics for 
England and Wales for 1930 have been issued by the 
General Register Office The rates per 1000 popula¬ 
tion were for births, 16 3, the same as for 1929, 
which was the lowest recorded , and for deaths, 116 
The death rate is 1 9 below that for 1929, and is the 
lowest recorded, being 0 1 below the rates for 1923 
and 1926, the previous lowest The infant mortality 
rate (deaths under one year per 1000 live births) was 
60, and was also the lowest on record, being 6 per 
1000 below that for 1928, the previous lowest, and 
14 per 1000 below that for 1929 

Messrs Flatters and Garnett, Ltd, of Man¬ 
chester, have issued a new catalogue of lantern slides 
illustrative of the various branches of science There 
is a very wide range of types amongst this collection, 
from plain and coloured photographs of geological 
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interest to macroscopic pictures of plants and roiefflb* 
soopio photographs and diagrams of Protophyta and 
Protozoa The hat in all branches, and especially that 
of botany, has been greatly enlarged This is due 
chiefly to Mr Flatters, who is especially interested in 
the study of plants from the anatomical and histo¬ 
logical point of view Messrs Flatters and Garnett, 
Ltd , take full advantage of the fact that their estab¬ 
lishment is close to the University of Manchester 
Members attend the public lectures, meetings, and 
exhibitions which are held in the University, and their 
assistants are sent to the evening oourse in biology 
Thus much v&luablo information with regard to the 
production of lantern slides, the type required, the 
arrangement of lists, and so forth, is obtained The 
lantern slides produced by Messrs Flatters and Gar¬ 
nett, Ltd ,are invaluable assets to the public lecturer, 
the university lecturer, and the school teacher 

Messrs W Heffer and Sons, Ltd , Cambridge, will 
publish shortly “ The Scientific Detective and the 
Expert Witness ”, by Dr C Ainsworth Mitchell, 
which work aims at giving a more or less popular 
description of the methods by which those with 
specialised training have been able to assist in solving 
problems constantly arising in criminal investigation 

The Museum of Comparative Zoology at Harvard 
University announces that the first volume of a check 
list of the birds of the world by James Lee Peters is 
now in press and will be issued shortly The classifi¬ 
cation followed for the higher groups is that proposed 
by Dr Wetmore, with the sequence of genera and 
species according to the author’s own ideas where 
no authoritative treatment has been published The 
first volume will contain about three hundred genera 
and one thousand seven hundred species and sub¬ 
species It is expected that at least ten volumes 
will be required to complete the work The second 
volume is m active preparation and preliminary work 
on others is under way The new check list is not a 
Museum publication and will not be distributed to 
the Museum’s exchange list, but will be sold by the 
Harvard University Press 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned —A 
professor of anatomy in the Madras Medical College 
and a professor of anatomy and physiology in Vizaga- 
patam Medical College—The High Commissioner lor 
India, General Department, India House, Aldwyoh, 
W C 2 (Feb 10) A principal of the Acton Technical 
College—The Secretary (F), 10 Great George Street, 
Westminster, S W 1 (Feb 14) A museum assistant 
in the Leicester Museum and Art Gallery—The 
Director, Museum and Art Gallery, Leicester (Feb 16) 
Inspectors under the Ministry of Agriculture and 
Fisheries, for the purposes of the Diseases of Animals 
Acts, 1894-1926—The Secretary, Ministry of Agn 
culture and Fisheries, 10 Whitehall Place, S W 1 
(Feb 16) A temporary assistant mycologist under the 
Department of Agriculture for Scotland, for work in 
connexion with bracken disease—The Establishment 
Officer, Department of Agriculture for Scotland, 
Queen Street, Edinburgh (Feb 16) A principal oi 
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the Kingston upon-Thamee Technical College—The 
Secretary, Education Department, County Hall, 
Kingston upon Thames (Feb 21) Inspectors under 
the Board of Education, for technical and evening 
schools—The Secretary, Board of Education, White¬ 
hall, S W 1 (Feb 21) A senior lecturer m physics 
m the University of Cape Town—The Secretary, 
Office of the High Commissioner for the Union of South 
Africa, 73 Strand, W C 2 (Feb 24) A University 
reader in mathematics at Westfield College — The 
Academic Registrar, University of London, South 
Kensington, S W 7 (Feb 27) A lecturer m physics 
at Armstrong College — The Registrar, Armstrong 


College, Newcastle - upon - Tyne (Mar 5) Assistant 
examiners in the Patent Office — The Secretary, 
Civil Service Commission, Burlington Gardena, 
S W 1 (June 4) A temporary soienoe master at 
Merchant Taylors’ School, for chemistry (or possibly 
physics) during May, June, and July—The Head¬ 
master, Merchant Taylors’ School, Charterhouse 
Square, E C 1 A Grade “ E ” technical assistant 
in the Signals Experimented Establishment — The 
Superintendent, Signals Experimental Establishment, 
Woolwich Common, S E 18 An advisory veterinary 
officer at Reading University, for the Southern Pro¬ 
vince—The Registrar, The University, Reading. 


Our Astronomical Column 


Registration of Solar Prominences —In a recent issue 
(No 88) of the Bulletin of the Kodaikanal Observatory 
—a biannual publication containing current observa 
tions of solar prominences and disc phenomena recorded 
gieetroecopieally at Kodaikanal—the Director, Dr T 
Royds, directs attention to the publication of ad 
ditional data of prominences photographed in hydro 
gen light (Ha) There are two spectroheliographs in 
daily use at this observatory, one of which is used 
for obtaining composite photographs showing the disc 
markings and the prommenoee at the sun’s limbs in 
calcium light (K), whilst the other instrument is 
employed for registering the disc markings m hydrogen 
(Ha) light Owing to the increased speed of pan 
chromatic plates, it has been foimd j>ossible to include 
m the daily programme since Jan 1, 1929, the registra¬ 
tion of the prominences in hydrogen light Dr Royds 
finds that the mean daily areas of Ha prominences in 
1929 are considerably less, about 54 per cent, than 
those of the calcium prominences This, he points 
out, is not necessarily to be interpreted as evidence 
that the hydrogen prominences are less extensive or less 
high than calcium prominences, for there are numerous 
examples whore mdividual prominences are identical m 
shape, height, and area in the Ha and the K photo¬ 
graphs There is, however, considerable evidence that 
m the fainter and more scattered parts of K pronun 
ences the Ha counterpart is relatively much fainter 
when compared with the brighter parts of the promm 
once This is not a photographic effect caused by 
the under exposure of the Ha plate, for whilst the 
mam part of a prominence may be stronger m the 
Ha photograph than in the calcium, the reverse is 
often true m the fainter parts of the same prominence 
The exact relations between the relative intensities 
in different parts of Ha and K prominences require 
further study, and it is very satisfactory that data for 
this purpose will lie accumulated at Kodaikanal 

Rotation Period of Uranus —The two most trust 
worthy determinations of this period were those made 
by Profs Lowell and Sliplier at Flagstaff in 1911 and 
that of Mr L Campbell in 1917, the former was 
speotroscopio, the latter by light variation The 
results were practically identical, 10 h 60“ and 10 h 49» 
respectively But there was considered to be room 
for a further investigation, since the indicated 
probable error of the spectroscopic method was 
17 minutes, and the light variation was not Confirmed 
by several other observers It may, however, have 
been produced by a temporary marking Pub A at 
Soe Pete for December contains an account of a new 
spectroscopic determination made by Messrs Moore 
md Menzel They used a higher dispersion than 
Lowell and Slipher, also the equator of Uranus is 
more nearly central on the disc Their weighted mean 

No* 3197, Vol; 127] 


is 10 h 60“ with a probable error of 10“ , but in spite 
of the close accord with the previous results, they do 
not consider that the period is certainly known withhi 
several minutes, Mr Moore’s results, taken alone, 
give ll h 18“ and those of Mr Menzel 10 h 26“ The 
uncertainty arises from the small size of the disc of 
Uranus It will be remembered that m their Neptune 
investigation they estimated the uncertainty as a full 
hour 

The Oaz Astron for January announces that 
M V Tshemov has been making photometric observa 
tions of Uranus during the autumn of 1930 He finds 
for the period of rotation 10 h 47“ 34* Before opposi 
tion the range of magnitude was from 5 97 to 6 16, 
after opposition, from fl 78 to 0 10 

The Radial Velocities of the Spiral Nebulae —Prof* 
C D Pemne notes m Astr Nach ,No 5764, that radial 
velo< ittes of recession approaching 10,000 km /sec 
have been deduced at Mount Wilson for some of the 
famt distant spirals He makes the suggestion that 
the annual aberration of these objects should be 
compared with that of neighbouring stars , according 
to former ideas, since these bodies are receding with a 
velocity one thirtieth of that of light, the velocity of 
their light-waves relatively to the observer would be 
lees than that of the stars m the same proportion 
Hence the constant of aberration for them should be 
greater than for the stars by 0 7* , a quantity easily 
measurable on good photographs 

According to Einstein’s theory the apparent velocity 
of the light is constant for all objects But just as 
observations of the Einstein shift of stars near the 
sun are still made during total eclipses, it would seem 
to bo worth while to make this experiment in order 
to test tho theory further Photographs should be 
taken as nearly as possible at the times when the 
objects are at the two ends of the major axis of the 
aberration ellipse 

Minor Planets —■Kleine Planeten for 1931 (published 
by the Berlin Rechen Institut) indicates that there 
are now 1162 numbered planets, five of those dis¬ 
covered m 1930 having been already numbered# 
Many planets that were long missing have been picked 
U P* and there are now only five planets in the first 
400 that have been lost since the year of their dis¬ 
covery Many new names have been given, the 
seventh Trojan planet, discovered in 1929, has been 
Odysseus The names Probitas, Perseverantia, 
and Hilaritas have been given to three planets dis¬ 
covered by the late Dr Palisa of Vienna, being 
regarded as expressing qualities of his character ''A 
group of planets are named after flowers Begonia, 
Camellia, Petunia, Primula Planet 1134 is named 
Kepler 
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Research Items. 


A Hand-Ax* from East ApglU —Mr J Reid Moir, 
m Man for January, figures and describes a hand axe 
found last November in the Upper Chalky Boulder 
Clay at Ipswich It waa dug out of solid clay at a 
depth of 2} ft It was in two pieces, which lay about 
15 in apart The fracture was ancient and had been 
caused by thermal action along the line of a weak 
ness in the flint, without doubt at the time of the de 
position of the boulder clay The specimen is typical 
of the implements found m the Upper Chalky Boulder 
Clay In colour it is greyish black, and shows no 
sign of patmation or abrasion There are a few 
ancient stnations The flaking is all of one period 
Greatest length 4A in , greatest breadth 2{{J in , 
greatest thickness 1 ^ m , and weight approximately 
8f oz There is now a large body of evidence to show 
that the Upper Chalky Boulder Clay of East Anglia 
representing the third glacial period of this part of 
the country, was laid down at the close of the Early 
Moustenan epoch The flint implements found m 
the boulder clay have all been derived from other 
and older deposits tom up by the glacier m its ad 
vanco In certain parts of East Anglia sites have boon 
discovered where these deposits have escaped de 
struction and they have been shown to contain arte 
facts such as occur m the boulder clay which overlies 
them Those nre Upper Chalky Boulder Clay de 

isits are usually in tne form of brick earth suoh as 
lave been excavated and studied at Ipswich, Hoxne, 
and High Lodge In each of these cases the Uppei 

< halky Boulder Clay overlies the brick earth and in 
tho latter deposit at Hoxne and High Lodge have 
1 oen found hand axos of precisely the same type and 
ivl rkmanship as that now described One found by 
Mr Reid Moir at Hoxne in an Early Moustenan floor 
at tho base of the brick earth under tho glacial bed 
laid down by the Upper Chalky Boulder Clay glacia 
turn is almost a duplicate of this specimen It may 
now bo said that the Early Moustenan period m East 
Anglia was succeeded by tho third glaciation in that 
aiea and that in situ m the Uppei Chalky Boulder 

< lay which was then laid down derived flint imple 
ments of the Early Moustenan epoch havo been un 
earthed 

Treatment of Trypanosomiasis —Dr Louise Pearce 
lias written a critical review entitled ‘ The Treatment 
f Human Trypanosomiasis with Tryparsamide 
{Monograph No 23 of the Rockefeller Institute foi 
Medical Research) Tryparsamide is the name given 
to the sodium salt of JV phenylglyoineamide p arsenic 
dtid a compound developed at the Rockefeller In 
stitute for Medical Research during the course of 
chemotherapeutic investigations on certain protozoan 
infections It has the advantage of bemg very soluble 
m water and may bo administered intravenously, 
intramuscularly, or subcutaneously with satisfactory 
effects The dose is usually 2 gm , and the amount re 
quired for the treatment vanes from 15 gm to 25 gm 
for early cases up to perhaps 100 gm for advanced 
ases The only untoward effect noticed has been 
visual disturbances m some 5 per cent of the cases 
which is more or less permanent m 1 8 per cent of the 
( a^es The present analysis deals with the results ob 
tamed m 1197 cases of sleeping sickness with Try pane 
*oma gambtenw infections, of which 96 were con 
Hidered to be early oases and 1101 late ones Of the 
♦'arly oases, some 96 per cent appear to have been 
<ured by the drug Of the 1101 advanced cases, 646 
( r >8 7 per cent) appear to be cured, 272 (24 7 per cent) 
were improved, and 183 (16 6 per cent) were failures 
The results obtained with tryparsamide appear to be 
"vastly superior to those observed with any other drug 
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Several other papers which have appeared since this 
analysis was written are also reviewed, and a biblio¬ 
graphy is apjiended 

Fresh water Mussels Raised in the Laboratory —• 

Tho Daily Science News Bulletin Scionoe Service, 
Washington DC of Nov 21 announces that Dr 
M M Ellis has discovered a method of speeding up 
the development of fresh water mussels In its 
natural environment tho mussel spends tho first four 
to six weeks of its life as a parasite on a fish Dr 
Ellis has found a nutrient medium to take tho place 
of the fish m which tho mussel is able to develop 
After spending a certain time m the medium, tne 
mussels important economically for tho making of 
pearl buttons may bo planted out m the rivers wnich 
have been depletod by pollution I he raisuig of 
these molluscs will bo undertaken at the Univorsity 
of Missouri m the new laboratory space just provided 
by the University for the use of the U S Bureau of 
Fisheries 

Biology of the River Wharfe —F Porcival and H 
Whitehead have already done good work in connexion 
with A-orkslure streams and riverB Their recent 
paper Biological Survey of the Rivei Whnxfe 
Introduction and Report on the Invertebrate Fauna 
{Journal of Fcology vol 18 No 2 Aug 1930), iccords 
investigations ansing out of meetings of the research 
committee of the Yorkshue Naturalists Union, in 
which tho River Wharfe being practit idly unpolluted 
was decided on as a subjoct requiring detailed examma 
tion Ihroo stations representing the three main 
physiographic regions through which tho river flows, 
were woiked monthly ovei a period of one and a half 
years, and m addition subsidiary collections and 
observations were mado at other stations A net 
with a mewli of 0 5 mm was ehiofly used allowing 
a number of small cieaturos to escape Therefore 
some gioups such as tho Protc 7 on Nomatoda and 
Rot if era have boon omitted Insects aro the most 
important and are doalt with fully The station at 
Ulleskelf, whtre tho river becomes affected by tides, 
is markedly different from the others The great 
majority of the species from all the stations require 
water well charged with oxygen I he environmental 
conditions and dominant mveitebratos are given for 
each station, and notes on the different groups show 
details of distribution habitat and breeding seasons 
There seems to be little seasonal variation m the 
faunas except those related to breeding and life oyclos 
Most of the insects produce eggs from March to 
October (leneral conclusions (fa preliminary nature 
are that the various types of stroam bed can be 
approximately classified according to their structure 
and fauna and that the variation in number of 
organisms is due in part at any rate to the nature of 
the life cycle to the effect of temperature, and to 
the amount of rainfall both during tho previous 
breeding season and at other times and the amount 
of flooding of erosion and general disturbance of the 
river bed 

Genetics of Field Mice —Dr F B bummer has 
contributed a further account of his well known 
investigations on the geographical sub species of the 
field mouse, Peromyacus (Jour Genetics , vol 23, No 
2) It is unfortunate that these important researches, 
which he has carried on at the present Oceanographical 
Laboratory in Southern California for more than 
fifteen years, are now to be discontinued, for they 
represent the most extensive study yet made of 
the natural sub species m any mammal We have 


214 


NATURE 


[Fbb&uary 7, 1031 


receivod from Dr Summer a request to point out two 
errata which occur on p 307 of the present paper 
In line ten, “ (4/5)' ” should read “ (4/5) #, \ and m 
the nineteenth line, “ (5/6) 1 ” should read “(6/6 4 )” 
The present j>aper contains a mass of data, statistic 
ally treated, resulting from crosses between the three 
sub species, leucocephalus, albifrons, and pohonotus , 
and also from a fortunate cross between two species 
of Peromyscus The results are too numerous to 
suminauso here, but the paper is a searching inquiry 
into the conception of multiple genetic factors os 
applied to sub specific crosses Differences in depth 
and extent of pigmentation, the tad stripe, and other 
features are believed each to depend upon several 
multiple factors, but it is concluded that the formulae 
of Castle and Wright for deteimining the nutnboi of 
such factors is not applicable The tables of mtasure 
ments of tail, foot, ear, etc , in the hybnds have also 
been analvsod Wide phenotypic variability and 
other conditions offer gioat diflu ullies, and it cannot 
bo said that the multiple factoi hypothesis as here 
applied is a gioat success, in spite of the great caio 
and rtttcnton to detail which lias enteiecl into the 
analysis The author is inclined to favour the view 
that the genetic changes between sub species have 
resulted in some dneet way fiom the action of tho 
envnonment, tho colour mutations lading selectively 
controlled by then value in concealment 

Mitogenetic Rays —A monograph upon this subject 
was reviewed in Natuhf of July IS 11)21) It wdl bo 
lomombcred that Gurvitsch and his school suggest 
that a special typo of short wave length ladiation 
promotes cell division , they thought to detect this 
iftcliaticm by jaunting one growing root tip at another 
at close lange, when the number of cell divisions m 
the second root was said to be greater, as tho result 
of mediation * from the tip of tho first root, on 
the Hide 1 exposed * to the pointing tip Around this 
concejition a lively eontioversy has raged, and so 
long as the only tests applicable to mitogenetic ladia 
tion aie the number of cells in a tissue in a Htate of 
division, or tho number of buds produced in a growing 
yeast culture conclusive critical evidence in support 
of the new radiation remains difficult to produce 
Of considerable importance therefore is a paper 
by Stempell (Biol Zmtralblatt , 49, Heft 10, 1929) in 
which he attributes to the radiant energy from such 
growing oigaiLs the powei of destroying the Liesegang 
rings whic h aie formed with beautiful regularity when 
a ciroj) of silver salt is placed on the centre of a thin 
layei of gelatm containing ammonium lm Inornate 
These experiments of Stcmpoll have boon repeated 
and confirmed bv B P Tokin (Biol ZentndbluU , 60, 
Heft 11 , 1930), but at tho same tune this worker 
makes it c lear that this interesting result is due to 
the volatile substances, probably ethereal oils, which 
are given off from the crushed tissue of tho onion, whit h 
has been the source of the ‘mitogenetic’ radiation 
in these experiments Tokin’s work seems to make it 
quite clear that this new experimental field has failed 
to produce any evidence for tlie existence of i nnto 
genetic rays ’ 

Mica-Pendotites of India —In his meiriou on ‘ The 
Jhana Coal Field ” (Geol Surv India , vol 56 , 1930) 
C S Fox gives a valuable account of the remarkable 
pendotite intrusions associated with the faults and 
coal seams of the region The coalfields of the 
Damuda \ alley represent a series of areas of Gon 
dwana sediments set in a pavement of Archaean 
gneisses on which they ho and into which they have 
been faulted The synclinal structures of the so 
called basins result from tectonic movements The 
pendotitee are generally much altered Many are 
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characterised by an abundance of mica, but the most 
remarkable feature is the richness m apatite, as first 
disclosed by Sir Thomas Holland m 1894 The high 
phosphorus content m the coals of many of the 
Gondwana fields can be traoed with tolerable car 
tarnty to the pendotite intrusions A number of 
new analyses are presented and attention is directed 
to these because of their petrological and geochemical 
significance and because they might easily be over¬ 
looked in a memoir dealing mainly with coal The 
pendotite magma appears to have been squeezed 
up through fault planes in the gneissic floor, but once 
it entered sedimentary rocks the bedding planes 
offered numerous channels for escape, mainly above 
or below coal seams, where the bedding planes appear 
to have boon more easily separable than elsewhere m 
the senes 

Comparative Study of Soil Profiles —An exception 
ally thorough investigation of boiI profiles in Holland 
and Java has been made by A Te Wochel, L Mdser, 
and C Van Aggelon (Mitt Qeol Inst Landbouwhooge 
school m Wagertinyrn, Holland , No 16, 1930) The 
profile on Senonian limestone m Holland is compared 
with tho prohlos on loess m Holland and on Tertiary 
limestone in Java The end products of soil formation 
are closely similar from the two contrasted types of 
parent rock in Holland, whereas they are widely 
difforont from tho two similar rocks studied in Holland 
and Java (see table) The imj3ortance of climatic 
control ih thus clearly demonstrated The microscopic 
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(petrological), physical, and chemical character of the 
paiont rockR and of four or five horizons m the profiles 
of each of the thiee examples investigated have been 
voiy fully determined Tho memoir is well illustrated 
and constitutes one of the most illuminating studies 
of weathering and soil genesis yet issued 

The Constant of Gravitation — A redeterm mat ion 
of the constant of gravitation (G), by P R Hoyl, is 
dosenbod in the Deeemlier number of the Bureau of 
Standards Journal of Research Tho apparatus usee I 
was much the same as m the dynamical method of 
Braun, with, however, a considerable increase in the 
magnitude of the large attracting masses, and with 
the incorporation of the refinements possible to any 
one working in a large institution The attracting 
masses on the moving system were small spheres of 
gold, platinum, and optical glass, in each oase of 
about 50 gin , but with the large stationary masses a 
radical change m shape was made, cylinders being 
substituted foi the spherical form which had been 
previously almost universally employed the mas 4 ' 
of each was about 66 kgm The reduction of the 
experimental data is thus enormously complicated 
but it lias been found that series whioh remained 
manageable could still bo calculated fairly readily to 
express the forces due to the cylindrical masses , full 
details of these, which are probably of value m othof 
connexions, are given Other points in the eitpeii 
mental arrangements are the use of tungsten filament 
wires for the suspensions in place of quartz, with 
very satisfactory results, and the magnetic shielding 
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of the small paramagnetic and diamagnetic spheres 
which was found to be called for The value finally 
adopted for the constant is 6 070 x 10'* cm • gm _1 
seo with a precision of 0 005, as measured by the 
average departure from the mean This result is m 
very good agreement with Boys* and Braun’s value 
of 0 00 ± 0 01, in the same units There is a curious 
outstanding discrepancy in the apparent dependence 
of the value on the material of the small masses, but 
it is considered that this is not due to the nature of 
the material 

Properties of Molecular Hydrogen —In a paper in 
the January issue of the Proceedings of the Royal 
Society, on the chemical constant of hydrogen vapour 
and the entropy of crystalline hydrogen, T E Stem 
has extended some earlier calculations made by 
R H Fowler, essentially by introduction of the 
Einstein Bose statistics in place of classical statistics 
His results are important chiefly from the fact that 
they increase somewhat the accuracy of results pre 
dated by Mr Fowler, excellent agreement being 
obtained with Eucken’s empirical values for the 
chemical constant In addition, however, Mr Stem 
has made some interesting remarks upon the nature 
of molecular motion in crystals His analysis, like 
that of Mr howler, assumes that the molecules of 
hydrogen rotate in the crystalline solid much as they 
do in the gas, and, as he points out, the reasonable 
nature of the predicted results furnishes good evidence 
for the validity of the assumption It is not certain, 
all the same, that the moment of inertia remains un 
affei ted by passage to the condensed phase, and an 
t xpormient is suggested by means of which any such 
change could bo detected There is possibly already 

id once for a small diminution of the moment of 
inertia m formation of the liquid when liquid hydro 
gen is formed from the vapour from Prof McLennan’* 
investigation of the Raman effect Rotation of 
molec ulos m ( rystals would appear not to be a uni 
v ersal phenomenon, as Mr Stem refers to a theoretical 
investigation by Fauling as showing that in some 
ciystals molecules cannot rotate at all, whilst in 
others they move m an irregular fashion which 
conesponds to wave functions intermediate between 
those for pure rotation and for pure oscillation 

Constitution of Coal —Two of the methods for study 
ing the constitution of coal are the use of solvents for 
fractional extraction and the examination of the pro 
due ts of oxidation At a meeting of the Royal Society 
oi Arts on Nov 20, Prof W A Bone summarised 
the Jesuits of Ins experience with these two methods 
fJour Roy Soc Arts , 79, 77) By means of benzene 
under pressure, material can be extracted from coals 
w hit h is divisible into four fractions Prof Bone lias 
adduced from this evidence that the solid fraction is 
really tho material which imparts to a coal the pro 
porty of forming a coke By controlled oxidation of 
the extracted residue he has not only confirmed the 
view that the mam product is a mixture of benzene 
c arboxyhc acids, but also accounted quantitatively for 
the material of the reaction The same sort- of pro 
duct was obtained from coal in all stages of formation 
and in the carbonisation products, indicating that 
the benzenoid structure is present throughout He 
advanced the view that coal is of the nature of a 
‘ bnkehte ’ 

> 

( Energy Distribution in an Oil Circuit-Breaker —One 
of the most difficult problems which electrical en¬ 
gineers have to solve is to devise switches capable 
of breaking circuits in which large currents at high 
voltage® are circulating If the switch is incorrectly 
designed, the limit of rupturing capacity is low, and 
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if used for large currents a short circuit results and 
the switch is destroyed Automatic oil switches are 
now in general use, as they have been found both 
efficient and trustworthy An arc drawn out between 
the separating contacts underneath the oil is rapidly 
cooled and compressed by the surrounding oil The 
special feature of tho switch seems to depend on the 
squeezing effect of the oil on the arc In a paper 
read to the Institution of Electrical Engineers on 
Jan 8 by C E R Bruce, an elaborate study is made 
of tho distribution of energy in an oil circuit breaker 
The paper is the latest of the reports on the subject 
made bv the British Electrical and Allied Industries 
Research Assot ration It doals in considerable detail 
with the energy dissipated by largo oil circuit breakers 
at a pressure of 5500 volts Rough but satisfactory 
measurements have been made of the various ways 
in which the energy liberated is dissipated The 
energy dissipated at the contac t surfaces and radiated 
from the arc was measured experimentally That 
required to hoat, vapouse, and break up the oil was 
calc ulatod The rest of the energy used for raising 
the arc to the gas temperature and in dissociating 
the hydrogen present < ould then be found and the 
temperature of the arc calculated The tauiperaturo 
found in this way was about 3500° K (3227° C ) This 
value is nearly double the vuluo (1750" C ) which has 
previously been used Jests weie modo with both 
open and closed tanks and with copper and aluminium 
electrodes Tnterostmg theoretical calculations are 
also given 

Electric Incubators—In his recent address to tho 
Scnttishc entre of tho Institution of Electrical Engineers, 
E Suddon gave an example of how electrical power 
is enabling the struggling industry of poultry farming 
to compete with imported products It is a good 
illustration of the gradual mechanisation of farming 
The Buttercup Dairy Co has an electric al poultry 
farm near Edinburgh stockod with 200,000 laying 
hens There have been installed nine incubators, 
each capable of holding 16,000 eggs Tho eggs are 
placed end down wauls in specie 1 trays and packed 
tightly to prevent movement The trays are then 
pla< txl in the me uViators at an angle of 45 J The eggs 
require to be turned during tho process of incubation , 
by an ingenious device tho trays are turned about a 
horizontal axis until they are perpendicular to their 
former position The motion is reversed every six 
hours Each mcubatoi has an electric hoat or taking 
2400 watts, which maintains the temperature between 
tho limits of 90 5 J ami 100 F Tho heat is controlled 
thermostatically and if the temperature varies bv 
so much as 1° a bell rings On the eighteenth day 
the trays of eggs are tested by being placed over high 
candle power lamps The unfertile eggs are quickly 
removed ami the trays placed m the hatching com¬ 
partments I he chickH hatch regularly on the 
twenty first day Tho average number of infertile 
eggs is 21 per cent, and 9 per cent contain deod germs 
The chicks pass from the incubator rooms m card 
board boxes to the brooding rooms The essential 
requirements are a constant supply of fresh air, 
protection from draughts, uniform temperature, and 
a moist atmosphere Air drawn in by electric fans 
is steam wanned and then drawn upwards through 
the cages containing tho chicks to the exhaust fan m 
the roof A complete change of air is effected every 
five minutes All windows are of blue glass and the 
electric lamps are tinted blue It is found that the 
chickens thrive under these conditions Special light 
ing is arranged in the laying sheds to ensure egg 
laying m the winter months Electncally driven 
conveyors convoy the food to the bins, the consump¬ 
tion being about 150 tons of meal per week 
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Cleveland Meeting of the American Association for the Advancement of Science. 


rpHF American Association for the Advancement of 
bcionce and its affiliated societies held their 
annual mooting at Cleveland, Ohio, during the week 
of Monday, Dot 29, 1930, to Saturday, Jan 3, 1931 
Tho attendance shown by the registration records was 
2635 Tho sessions were held in the lecture rooms of 
Western Roserv o University and the Case School of 
Applied Sc lenco, tho large gymnasi um of the University 
was used as a registration hall and for the exhibits 
The meeting was held under the presides y of Dr 
Thomas Hunt Morgan, of the California Institute 
of Technology The retiring president. Dr Robert 
Andrews Millikan, of the same institution delivered 
the principal address on Monday evening, on atomic 
disintegration and synthesis , this odd less appears m 
Nature of Jan U, p 167 

At its meeting on Thursday, the Comic il, the govern 
ing hotly of the Association clotted as president for 
1931 Prof Pruns Boaz, of Columbia Umversity, long a 
loading figure in American anthropology The resjgna 
tion of Prof Hinton K bivingston, of the Johns 
Hopkins University, who has been peirnanent see 
returv of the Association for tho past ton years, was 
accepted and Prof Charles F Room, of Cornell Uni 
varsity, was elected to fill tho vacancy Prof Roos 
had been st t rotary of Portion K (hociafand Economic 
Scientos) Hint o 1928 Prof Livingston was elected 
general secretary in suit ossion to Prof Frank R 
Lillie of the University of Chicago 

Sectional vice presidents for 19 H were electod as 
follows A (Mathematics), Dr Earl R Hedrick, Uni¬ 
versity of (’aliforma at Loh Angelos, B (Physics), 
Prof Bergen Dnvis Columbia University , C (Chem 
istiy), Dr Charles A Browne, IJ S Bureau of Stan 
dards , D (\stronomy). Dr J H Moore Lick Ob 
servutory , E (Geology and Geography), Prof Douglas 
Johnson, Columbia University , F (Zoology), Prof 
R W Hognor, the Johns Hopkins University , G 
(Botany), Prof Elmer J) Merrill, New York Botanical 
Gardon H (Anthropology), Prof W K Gregory, 
Ament an Museum of Natural History, I (Psycho 
l°Ky) l >r of It H Langfeld, Princeton Umversity , 
K (Social and Ec onomic Sciences), Prof G C Evans, 
Rice Institute, L (Historical and Philological 
Sciences), Prof W B Munro, California Institute of 
Technology, M (Engineenng) Prof DexterS Kim 
ball Cornell University , N (Medical Sciences), Prof 
H T Karsner, Wes torn Reserve University , O 
(Agriculture), Dr C W Williams, Ohio State Agn 
cultural Experiment Station , Q (Education), Prof 
Ernest Horn, Univorsity of Iowa 

Plans were made for future meet mgs of the Associa 
tion Tho present yoar will see the inauguration of 
the now plan for holding a mooting during tho summer 
months, in addition to tho winter meeting The first 
of the summer meetings will he held m Pasadena, 
California, in June The 1931 winter meeting will 
be held in New Oi leans, Louisiana The Hummer 
meeting for 1932 will be hold m New Haven, Connect! 
out, and the winter meeting probably m Atlantic City, 
New Jersey The summer meeting for 1933 will be 
held in Chicago The 1932 winter meeting should 
have boon planned for Chicago, according to the 
policy of holding quadrennial meetings of the Assooia 
tion in Chicago, Washington, and New York m rota 
tion , but the plan was modified to permit the 
Association to moot in Chicago while the forthcoming 
World’s Fair there is m progress 

The Association’s prize of one thousand dollars for 
an outstanding paper presented at its winter meeting, 
given each year by an anonymous benefactor, was 
awarded for a paper entitled “ Experiments with High 
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| voltage Tubes ”, presented by Dr M A Tuve, Dr 
I L R Hafstad, and Odd Dahl, of the Carnegie Insti 
tution of Washington, Department of Torres tna 
Magnetism Using a Tesla coil with a tuned spark 
in the primary, they have built up voltages of five 
million and above They have also constructed 
vacuum tubes of pyrex upon which a voltage of two 
million can be impressed without rupturing them 
Operating these tubes at a working voltage of 1 4 
null ions, they have obtained beta particles with a 
velocity within 1 per cent of the speed of light, and 
gamma rays of a corresponding intensity Since it is 

{ xissiblo to achieve theoretically unlimited voltages 
>y build mg up a large enough senes of Faraday cages, 
sufficiently well insulated, Dr Tuve and lus associate! 
intend to carry their researches with high velocity 
discharges j ust as far ns the limits of available materials 
will let them 

Anothor paper of outstanding interest and of great 
potential practical significance, though it was not 
entered for the consideration of the pnze committee, 
was that of Dr W W Swingle, of Princeton Umver¬ 
sity, and J J Pfiffner, of Ooldisprmg Harbor, N Y , 
on “ The Hormone of the Suprarenal Cortex ” The 
authors have used a cortical extract successfully in 
reviving animals prostrate and apparently at the 
point of death from adrenaloctomy It has also been 
employed successfully in the clinical treatment of 
Addison’s disease, hitherto regarded as incurable A 
number of other papers were presented on endocrine 
physiology, especially on the effects of various hor 
monos on the physiology of reproduction 

Dr Harlow Sliapley, director of the Harvard Cal 
lege Observatory, announced that tho compilation of 
the latest results of the sky mapping campaign of his 
observatory indicates an irregular distribution of 
galaxies m space Tho Harvard College Observatory 
now has photographs of about one tenth of the sky, 
showing all objects within tho limits of photographic 
visibility These show hitherto unknown galaxies 
to tho number of about eighteen thousand Thin 
irregular distribution of galactic matter m space. Dr 
Shaplcy said, favours the concept of a non static 
universe put forth by Le Maitre, Tolman, and others, 
as against the Emstemian idea of a static universe, 
which demands a uniform distribution of galaxies 
The planet Pluto, tho discovery of which m 193C 
was the outstanding astronomical event of more than 
a genoration, was sought and found but left unrecog 
nised eleven years ago Dr Seth B Nicholson, of 
the Mt Wilson Observatory, California, made tlttf 
known for tho fust time in a paper read before the 
Section of Astronomy In 1919 workers at this ob 
servatory conducted a search in the region where the 
trans Noptunian planet had been predicted by Lowell 
Tho image of the planet appears on a number of then 
plates, but at the tune it went unnoticed among the 
host of low magnitude star images After tho dis 
covory of Pluto by Clyde Tombaugh at the Lowell 
Observatory, Arizona, the old plates were checked 
over and the planet images found 

A suggestion os to the possible mode of formation 
of petroleum in the earth was offered by Dr 8 C 
Lind, director of the Sohool of Chemistry of the Uni 
versity of Minnesota Dr Lind and his associates 
have succeeded in synthesising carbon compounds 
of a complexity approaching that of the constituent! 
of petroleum by subjecting simple compounds like 
methane to pressure, high temperature, alpha par 
tide bombardment, and electrical dischargee He 
suggested that pressures and energy discharges de 
veloped m the process of crustal movements, 
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on simpler hydrocar bona, might readily have built 
up the larger molecules of petroleum He would not 
at the present time, however, undertake to say whence 
pame the simpler hydrocarbons, the raw materials m 
this geokinetic manufactory 

A lipoid extract from tuberculosis bacilli was re 
]>orted to act as a true antigen against the organisms 
that produced it, by Prof R J Anderson, of Yale 
University Prof Anderson has also discovered a 
new fatty acid in the bacillus, which seems to be the 
active agent in the formation of the tubercles that 
are the name-symptom of the disease The new com 
pound has been named phtiotic acid 

A modification of the now classic Chamberlain 
Moulton hypothesis of planetary formation was put 
forward bv Prof Kirtley Mather, of Harvard Uni- 
yersity Prof Mather accepts the idea that the 
nucleus of a planet is provided by the tidal extrusion 
of a * bolt * of stellar stuff, caused by the near ap¬ 
proach of two stars He believes that this initial 
bolt contains the larger part of the mass of the now 
planet, possibly nine tenths of it, including nearly all 
of the heavy metals, especially iron and nickel 
Planeteaimal accretions account for only the outer 
tenth of the total final spheroid 
Of the numerous symposia, perhaps the most 
popularly attractive was that on the future of man, 

< onducted by the American Society of Naturalists on 
the afternoon of New Year’s Day This was partici 
pated in by Dr A V Kidder, of the Carnegie Insti 
tution of Washington, who presented the subject 
fmm the archaeologist's point of view , Prof William 
F Ogbum, of the University of Chicago, who con 
sidered it from the sociological anglo , and Prof E M 
Last, of Harvard University, who spoke as a geneti 

Prof Kidder opened the discussion in tho r61e of 
a Cassandra, givmg warning that if we are to build 
on the analogies furnished by past (ultures, our own 
civilisation is m for a terrific crash unless by con 
c erted action we head it off But beneath the shadow 
of this Spenglenan doom, tho succeeding two speakers 
mdulgod in a fine bout of Wellsian prophecy They 
env lsioned a world population of about three and one 
half hundreds of millions of people, speaking one 
g< neral language, composed of blendings of all the 
races, though nationalisms, and probably wars, will 

< ontrnue Africa and the two Americas will be pre 
dominantly white , the native races will be largely 
extinguished, and their remnants absorbed into the 
dominating population The Malayan peoples will 
about hold their own, but will not increase their tern 
fitrial holdings , the Mongolian race will expand 
greatly Birth control knowledge will be universal , 
Parenthood, restricted by social pressure and indirect 
rather than direct legislation, will be honoured, and 
babies at a premium The stream of scientific dis¬ 
covery and invention will continue m over increasing 
tempo, changing the social order faster than the social 
older can adjust itself to the changes, thereby keeping 
Hocial sanctions and moral codes m a constant state of 
flux With oil all gone, coal supplies dwindling, and 
such natural sources as water and wind power in¬ 


sufficient, the world will be hard put to it for source* 
of power, for the ‘ cracking of the atom 1 is a vain 
dream Many factories wm go to the land for both 
raw stuffs and labour, instead of sending to the land 
for materials to bo worked up in town Thus the 
entire population will be urbanised 

Among the scientific exhibits, tho one that attracted 
most attention was that of Dr George W Crile, a 
surgeon of Cleveland, who with his associates has 
re combined lipoid, protein, and mm oral salt fractions 
of animal tissue, obtaining microscopic bits of colloid 
stuff which he calls * autosynthetic cells * Although 
they are not alive, they display many of the physico¬ 
chemical phenomena of living cells, such as an elec¬ 
trical gradient from the centre outwards, absorption 
of food material (protein), increase in size, division 
into new units, absorption of oxygen and elimination 
of carbon dioxide, and deterioration and 1 death 1 m 
the presence of toxins 

Of more immediate practical importance is the new 
X ray technique employed by Dr Thomas O Meneee, 
of the Blodgett Memorial Hospital, Grand Rapids, 
Michigan, to learn the sex of a feetus so much as three 
months before birth The method consists m the in¬ 
jection into the fmfcal c irculation of a small quantity 
of strontium iodide This is non toxic, and opaque 
to X rays, thus pormittmg the photography of fleshy 
arts as well as bone The effoct fades after three 
ours and entirely disappears in a clay It is ex 
pected that the new technique will be of value in 
doubtful cases where a Canarian section seems to be 
indicated 

The United States Bureau of Standards exhibited 
specimens of rubber vulcanised by a now method, 
employing trinitrobenzene instead of sulphur This 
rubber has the‘virtue of being non corrosive to metals 
that cannot stand contact with sulphur vulcanised 
rubber, making possible such things as rubber plated 
steel and copper Another exhibit ot the Bureau of 
Standards was a set of 1 fourth dimensional ’ models 
constructed by Dr Paul R Ileyl J’hcse bear the 
same relation to figures in the fourth dimension that 
tho two dimensional pictures in books and on black¬ 
boards boar to figures in threw dimensions 

Dr Dmitry Borodin, who is working at tho Boyce 
Thompson Institute, Yonkers N Y , piesented a 
demonstration of his method for measuring the effects 
of mitogenetic radiation He cultivates yeast m 
hanging drop colonies, and measures with the plam 
meter the comparative areas of colonies exposed to 
the radiations and of control colonies 

Though not shown m tho exhibits, a new type of 
phonograph was mentioned in one of the discussions 
of the phyHics section This URes, instead of records, 
motion picture film with twelve sound tracks on it 
The machine can uso a five hundred foot film, and 
can play a two and one half hour grand opera at one 
* loading The quality of the sound reproduction is 
said to compare favourably with lugh grado radio 
reception from a near by station Commercial pro¬ 
duction of the new him phonograph, however, is not 
planned for the near future Frank Thonk 


Botany in South Africa 


f )N Nov 10, Dr Arthur W Hill, who has since had 
v 7 the honour of K C M G conferred upon him, 
landed in Cape Town, on the invitation of the Govern¬ 
ment of the Union of South Africa, for the purpose 
of making personal contact with botanical affairs in 
the country After spending some ten days in Cape 
Town, Sir Arthur Hill proceeded by the 14 Garden 
Route " to the forests of George and Knyana, pro¬ 
ceeding from there to Port Elizabeth, Grahamstown, 
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and East London, and then travelling to Bloemfontein 
and Fauresmith At the latter place Sir Arthur saw 
the work which is being earned out at the recently 
established Karroo Pasture Station He described 
this station as the most remarkable which ho had 
seen in the course of his travels throughout the world. 
Here the semi-desert shrubs which form the vegetation 
coveting the great Karroo areas were being investi¬ 
gated as regards their palatabihty, oarrymg capacity, 
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and food value Kroni Fnureiiiuith Sir Arthur Rill 
proceeded eastwards over the DrakensberR Range via 
Van Reenen 8 Pass and Ladysmith to Pietermantz 
buig, from which plac e he travelled to Durban From 
Durban he went to Pretoria and, after spending ten 
days there, travelled north to the Woodbush Moun 
taiiiH and this comploted hrn toui in the Union 

Before Sir Arthur left Pretoria, the Union Govern 
mint gave a reception in his honour at the botanical 
laboratories attached to the Division of Plant In 
dustry At this leeeption Col G N Williams, Sec re 
tary for Agriculture, welcomed him on behalf of the 
Union Government In doing so, he spoke of the long 
and close assot i at ion which Kow had had with the 
South Afucan Departments of Agnculture, and also 
mentioned the many botanical expeditions with which 
Sir Arthur had been connected in different paits of 
the world 

Mr V E Legat Chief Conservator of forests, 
welcomed Sir Arthur on behalf of the Konst Depart 
inent He mentioned the assistance which the Depait 
inent of Forests had received from Kew, and stressed 
the fact that South Afnca had to depend upon the 
introduction of exotic tm s because the native timbers 
took b( twer n ! r >0 and 200 years to mature 

Dr I B Polo Evens ( hief of the Division of Plant 
Industry and Drrectoi of the Botanical Survey of 
South Africa, welc oined Sir Arthur on behalf of the 
botanists of South Africa He described the gr^eat 
benefits which Kew had rendered to South Afnc a, and 
referred to the publication of the ‘hlora Capensis ” 
and the assistance which the South \fnc an Govern 
merits had given m the matter Ho referred to the 
close association between the Botanical Survey of 
South Africa and Kow, whereby the Survey had mam 
tamed at Kew for some years past a South African 
botanist to assist with critical determinations, etc 
Dr Pole EvariH mentioned the botanical areas, in 
stitutions and problems which Sir Arthur had seen, 
and expressed the hope that he would realise that 
botanical science had made considerable strides m the 
country during the past twenty five years, and that 
South Afnca must m the future endeavour to help 
herself much moro than she had in the past 

Sir Arthm in let timing thanks to the Government 
for its invitation, referred to the gicat importance 
and educational value of botanic gardens He stated 
that he would like to spc three gieat botanic al gardens 
flourishing in the Union There were the Kustcnbosch 
Gardens, but in addition he would like to see one in 
Natal and one in Pretoi la He s]>oko of the excellent 
work which was being done at Fauiesrmth and at 
Prttona on the pastuic plants of the country, and 
also stressed the importance of the work that was 
being done by the Botanical Survey Regarding 
forestry matters, Sn Arthui expressed high apprecia 
tion of the w ork foi the presoi \ at ion of native forests in 
the Knysna area In c one hiding, ho hoped that means 
would be found fm subsidising post gi actuate research 
woik in botan>, since he thought South Atnca would 
denve consideiable benefit fiom work of this nature 


General Smuts moved a vote of thanks to Sir Arthur 
Hill, the British Government, and the Union Govern¬ 
ment, and pointed out that Sir Arthur was the first 
of Kew’s great directors to undertake a tour of thdi 
Dominions—and in this connexion General Smuts paid 
a great tubute to the foresight of the Empire Mancet- 
mg Board in making this possible He referred to 
the valuable gift which Sir Arthur had made, through 
Kt w, to the National Herbarium at Pretoria by donat 
mg type specimens of many of the older collections, 
and |>ointed out that the National Herbarium at 
Pretoria would now be able to do a very large part 
of the work winch Kew originally did He expressed 
the view that the time would probably come when 
South Afnca might well become one of the great 
pasture countries of the world, and for this roasoi*? 
every effort should bo made to develop the country^ 
natuial resources This might in time become a' 
question for the whole of Africa, and they would see 
not only one institution, not only one country such as 
the Union, but all the African Governments collaborat 
mg and trying to Holve common problems Science 
would have to be applied more and more to the 
economic situation General Smuts referred to the 
great spaces in South Africa and the difficulties which 
isolated workers had to contend with, and he felt that 
Su Arthur’s visit would be a groat inspiration to 
those people 

After the speeches of welcome, Dr A C Leemann 
spoke on “ Plant Immunity and the Aims of Modem 
Plant Pathology " Ho gave his audience the benefit 
of his researches in his own entirely new line of work 
in the icalm of plant immunity, m which, by re 
inforcmg soil conditions he has found it possible to 
effect a marked change in the immunity of plants jn 
certain fungus diseases Dr Leemann supplemented 
hi remarks by giving a denionstiation of plants which 
had Iwen inoculated under those conditions 

Guests were then given the opportunity of inspect 
mg a very interesting and instructive ser ie« of exhibits 
illustrating the work of the Division of Plant Industry 
These included amongst others —(1) Photographs of 
much of the vegetation of those parts of the country 
which Sir Arthur Hill had not been able to visit 
(2) A collection of old type specimens presented to 
the National Heibarium by Kew anil Berlin (3) A 
collection of living pasture grasses recently collected 
on a tour from Pretoria to Lake Tanganyika (4) A 
trap spec rally designed by Mr H Harris, as a result 
of bis work in Zululand, for c atebmg tsetse flies The 
suet css already ochievod by the use of this trap opens 
up considerable possibilities with regard to tsetse fly 
control (NAIUftE, Nov 22, p 817) 

J his vihj t of Sir Arthur Hill to the Union of South 
Africa is of outstanding significance, and much of 
botanical interest should accrue from it, for there is 
probably no part of the British Empire which has 
contributed more towards the pure and economic 
branches of botanical science, and it is scarcely pos 
sible to encounter a flora which could excel that of 
South Africa in beauty and scientific interest 


Scotland's Testimony to the March of Evolution. 


rpHIS subject formed the mam part of Prof James 
Ritchie s mauguial address (reprinted m part in 
the Scottish Naturalist , Nov Dec 1030) on nis in 
duetion to the Regius chair of natural history in the 
University of Abordeon 

Prof Ritchie reminded his audience that bears were 
Once common m the Caledonian forest, and that he, 
with his collaboiatorw, had found in caves near Inch 
nadamph, in Huthorland, bones of bears, remains of 
wolves* lynxes, Arqtiofoxes, and lemmings, and more 
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than nine hundred antlers of reindeer All these 
animals, and more besides, have disappeared from 
Scotland , they have been swamped m the struggle 
for existence Red doer, once common throughout^ 
Scotland, are now restricted to the Highlands , wild* 
cats, pine martens, and polecats are dying out, and 
the white tailed eagle, the kite, and the osprey have 
disappeared On the other hand, many species of 
wild ducks are now nesting where they never bred 
before, and the fulmar petrel, for centuries confined 
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to St Kilda and its islands, has m a generation 
colonised the north coast and the east coast to Flam 
borough Head, These and other changes m the 
balance of life illustrate the accommodation of living 
things to changing conditions and hence successful 
colonisation, and, on the other hand, the failure to 
accommodate and consequent elimination 

In his second line of evidence, Prof Ritchie referred 
to examples of the plasticity of living forms “ Put 
broadly. Creationism emphasises the immobility of 
living forms, Evolution emphasises their plasticity ” 
Ho pointed out that in a relatively short time Scotland 
has impressed its mark upon domestic animals 
among horses it has bred the Clydesdale, among cattle 
\berdeon Angus, Ayrshires, Galloways and Kyloea, 
among dogs Skye terriers and others, among sheep 
yheviots and Highland blackfaces—surely sufficient 
evidence of the plasticity of living forms that evolu 
turn demands Granted that this plasticity can be 
made apparent by man’s efforts, what evidence is 
there that it plays a part in natural procosscs ? Pi of 
Ritchie behoves that Scotland demonstrates better 
than almost any other country the evolution of life 
in progress The former fauna was entirely obliterated 
in the ice age, and the new fauna flocked into the 
country from Europe But all the animals are not 
ixaotly as they were, changes have been taking 
place revealed by the intense examination of modern 
zoologists The red grouse of Scotland is cleatly 
(lifTeient from the willow grouse of the Continent , it 


is a different species Of the one hundred and fifty- 
nine different species of birds which breed m Scotland, 
thirty two show characters which distinguish them 
from their closest relatives on the Continent Others 
—and thirty one of these are named—are distinct 
geographical races which, although differing from their 
continental relatives, are not different enough to be 
regarded as distinct species Of the fifty six different 
species and races of mammals which breed in Scotland, 
tflirty are different from the most closely related con¬ 
tinental forms, and of these, specialists have regarded 
eight as distinct species and twenty two as geographi¬ 
cal races 

Prof Ritchie illustrated Ins argument by particular 
reference to the St Kilda house mouse and the St 
Kilda field mouse, both regarded as distinct species, 
and remarked that it is reasonable to suppose that 
these are the direct descendants, slightly modified, of 
the original migrants fiom the common fauna of 
Europe 

“In the fauna of St Kilda and in the thirty two 
distinctive birds and thnty distinctive mammals of 
Scotland we aro looking upon the modelling from old 
Hpeoios of new species and of geographical races, which 
we regard as the incipient stages of new species 

“ In the changes taking plate in the balance of life, 
in tlie plasticity of animal foim, and in the formation 
of new laLes and species not in the distant past of 
geologists, but in ret ont times, we aro looking in 
Scotland upon evolution in itH course " 


The Mechanics 

r PHE earth's upper crust in the continents appears 
+ fiom seismology to consist of thiee layeis, an 
upper one of granitic constitution, about 10 km thick, 
nn intermediate one about 20 km thick, the pro 
p< rties of which fit tachyly te, and a lower ono probably 
of dunite, extending half way to the centre of the 
eatth Above the granitic layer m the sedimentary 
la^tr, with an average thickness of probably about 
2 km , but considerably thicker in social regions 
The outflow oi inflow involvod in maintaining isostatic 
compensation is in the lowei laver, but at a smallei 
depth than 50 km 

The mechanical properties of the outer crust in 
diiate that the crustal shortening in a major epoch 
of mountam formation should be of the order of 
40 km The actual height ami extent of the great 
mages coriespond to a shortening of about 60 km 
Tins estimate is arrived at by considering what eleva 
tion would be produced if the light upper layers wore 
Pompinssed by a given fiaction of their original length 
and enough outflow in the dense lower layer took 
plai e to restore lsostasy 

This estimate is much less than the horizontal 
movement observed in the field, and the only possible 

* s«hstan<H of ftleuturp by Dr H Jeffrcye, F R S on The Mpctianlta 
of Mountains , at the Geological Society of London, on Dec 31, 1930 


of Mountains * 

explanation is that the hoiizontal movement is a 
surface phenomenon almost confined to the sedi 
rnentary layer and caused by the ciustal shoitoning, 
but not equivalent to it 

Piolonged deposition of sediments loads to an 
obstiaction of the normal outflow of heat trom the 
earth, and heme to an increaso of temperature and a 
reduction of strength through a depth of the ordei of 
100 km , thereby localising the yield when the stresses 
due to contraction ot the interior become too great 
for the strength of the outer crust to withstand The 
immediate result of a local failuie would be a local 
elevation so high that the heated sediments would 
proeeod. os a secondary effect to flow out horizontally 
under gravity and give a senes of flat folds closely 
resembling tho obsoiveil nappes Explanations of 
‘ back folding ’ and of the gneissn core of a great 
mountam system appear to follow naturally 

Emphasis is laid on the impoitance of lecogmsing 
the intermediate Iayei m discussions of the mechanics 
of geological processes Isostatic readjustment can 
take place by horizontal outflow m this la\er as in 
tho lower Iayei, though much more Hlowly, and this 
process may play an impoitant part in the foirnation 
of geosynchnes and the levi Ihng of old mountain 
systems 


Sinkage of Logs 


r PHE sinkage of logs during the liver journey to the 
J pulp wood mills is a matter of considerable 
importance owing to the loss thereby incurred The 
question has formed the subject of research by Prof 
G W Scarth, Botanical Department, McGill Uni 
Iversity, and Mr E C Jahn, associate professor of 
chemistry, School of Forestry, University of Idaho, 
the work being assisted by funds contributed by the 
Canadian Pulp and Paper Association A paper on 
“ Sinkage Studies—I ” nos now been published (Can 
Jour Research, vol 2, June 1930) Experiments 
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were made with logs of jack pine, spruce, poplar, 
balsam, and birch 

The distribution of water m floating logs (m a lake) 
was found to bo similar to that in living trees It 
was noted that the sapwood of those species became 
wet all round whilst the heart wood was relatively dry, 
becoming wetter in the order of the sj>ecies given 
above , the heart wood m birch became as wet as the 
sapwood The rate of radial penetration of water 
into logs of these species increased in the order, birch, 
jack pine, spruce, balsam, poplar, the penetration 
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taking place very slowly, even into the sapwood 
Narrow outer rays and density of the wood diminish 
the rate of penetration The advantage of a large 
proportion of relatively dry heartwood depends more 
on the initial buoyancy it confers than on the greater 
resistance to penetration it may possess In air dry 
logs penetration of free water is bIho very slow, 
saturation of the cell walls precedes it at a greater 
rate The gas in floating logs is surrounded by water 
and can only (scape in solution There appears to be 
evidence that more gas may be liberated by fennenta 
tion of storage material iri the parenchyma ceils 
The problem as to whether escape of gas or pene 
t rati on of water is tho loading factor in determining 
the rate of sinkage of rut logs has been studied by 
Mr R D Gibbs, of the Depaitment of Botany, McGill 
University and published under tho title “ Sinkage 
Studies—II ” [( f an Jour Rt#mrch t June 1930) The 
species investigated were balsam, jack pine, bmh, and 

E oplar In fleshly cut softwoods, possibly excepting 
alsarn, the water content is fairly uniform, very 
high in the sapwood but low in tho heaitwood In 
birch the watei content was higher in the centre than 
near the outside whilst tho reveise was the case in 
poplar In jack pine the heartwood contained about 
12 per cent water, tho sapwood 52 per cent Gcner 
ally the heurtwood contains more gas than the sap 
wood, and consequently the greater tho proportion of 
heartwood in a log the bettor its flout-nlg properties 
In the jack pine the heartwood contains 00 pel cent 
of gas and the outer layeis of wood about 23 per cent 
Wood and density values vary (onsideiably Conse 
quontly, evtn by allowing for tho vanation of density 
across a log the errors m measurement are scarcely 
reduced In order to reduce error, standardised lots 
of logs should be examined, and seasonal and other 
measure rnents should be restricted to these lots 

The results of this investigation, when it has been 
earned further aio likely to have a w ider application 
than to Canada alone, and they must therefore be 
regarded as of high \ alut 


University and Educational Intelligence 

Uamhrumif —It has been announced by the vice 
chancelloi that tho treasurer has uccrved a chc quo 
for 5000 dollars 14 as a grant toward l)r Enc K 
Ridoal's now department of colloids ” No condition 
is attaches! to this gift, except that the donors do not 
wish their names to be published 

Mr G U Yule of St John’s College, has been 
appointed loader in statistics Miss M M O’Reilly, 
of (lirtou College has been appointed assistant 
curatoi of the Museum of Archmologv and Ethnology 
Dio vice clmiucllor has given notice that the 
Montague Bui ton professorship of industrial relations 
has been established, and that a meeting of the electors 
will Iw hold on I eb 27 Candidates are requested to <om 
mumcate with t lie vice chancollor on or before Feb 14 
bir Walter Ihumas Layton has been elected to an 
honorary fellowship at G on v die and Cams College 

Edinburgh —The University Court at its meeting 
on Monday, Jan 20, roceived, with much regret, in 
timationfrom Vrof A Robinson, professor of anatomy, 
of his intention to retire at the end of the current 
academical year Dr C II O’Donoghue was ap 
pointed director of studies to students taking com 
Dined degrees m medicine and science Leave of 
absence for tho summer term of 1931 was granted 
to Prof G Barger, m ordei to enable him to deliver a 
course of Ieotures in tho University of Heidelberg 
It was announced that the Right Hon Winston 
Churchill would deliver the Rectorial Address on 
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Thursday, Mar 5 Mr M Davidson was appointed 
lecturer in the Department of Engineering, to give a 
course of lectures and laboratory work in the subject 
of heat engines for second-year students The Courtjj 
received, with gratification, intimation of the gift to 
the University Department of Geology, by Mrs Cume, 
of the valuable collection of minerals formed by the 
late Dr J Currie 

Oxford —On Jan 27 a decree was passed by 
Congregation authorising a grant towards the expenses 
of a projected Oxford University Expedition to Baffin 
Island in tho summer of 1931 This expedition will 
have srnnlai objects to those of the recent expedi 
tion to Spitsbergen Another decree authorised the 
Curators of the University Chest to receive sums not 
exceeding £500 per annum for the purposes of a 
scheme of research in economio ornithology , thb t 

heme to be carried out by the Department of 
/oology and Comparative Anatomy 

Notiof is given by the Royal Society that applica 
turns for the government grant for scientific investiga 
tions must be made on special forms, returnable to 
the Clerk to the Government Grant Committee, Royal 
Society, Burlington House, London, W 1, by, at the 
latest, Mar 31 

In 192b a Commission was set up which inquired 
into and advised on the system of technical education 
in relation to tho requirements of trade and industry 
in the Irish Fiee State It stressed the necessity for 
a sound oiganisation of continuation schools and 
(lassos, tlie object of which was to link the work oi 
the primary school at age fourteen yoars with that 
of the technical school at age sixteen years, wh^n 
young people normally enter employment The Voca 
t onal Education Act imposes upon newly appointed 
vocational education committees the duty of estab 
hfthing and maintaining such continuation schools and 
classes A memorandum has been issued by the 
Department of Education with the view of assisting 
tho committees m their task (“ Vocational Continua 
tion Schools and Classes in the Irish Free State ** 
Mossra Eason and Son, Booksellers, Lower O’Connell 
Street, Dublin) Since out of approximately 120,000 
young persons between fourteen and sixteen in the Froo 
Statu, 45 000 are in primary and secondary schools, the 
task of the committees is to provide suitable education 
for the remaining 75,000 Although the memorandum 
is confined to the subject of continuation, schools and 
classes, it specifically stresses the fact that it conveys 
no biiggastion of diminished activity m technical 
education On the contrary, the anticipation tfiat 
piovision of oigamsed continuation classes will lead 
to an increased demand for technical education The 
memorandum is divided into two parts, the first ot 
winch recapitulates the relevant sections of the Voca 
tional Education Act with which the committees must 
deal It indicates that obligatory attendance will not 
bocomo operative until the necessary order is made 
careful and complete organisation is, however, the 
necessary preliminary to tho making of that order 
In developing their schemes the committees are to 
secure information on the occupations open to young 
people in their area, the conditions of entry into these 
occupations, tho forms of skill and knowledge helpful 
to beginners, and the attitude of employers, employees, 
and parents to vocational education By this means 
definite and reliable advice will always be available. 
Suggestions for organisation of rural education, tho 
use of existing technical schools, and the graduahpro 
vision of new buildings are given The second part 
of the memorandum deals with the details of organise 
tion and curricula 




Fbbruaby 7, 1931] 


NATURE 


221 


Birthdays and Research Centres. 

Feb 8 , 1868 —Lord Rothschild, F R S , Trustee of 
the British Museum 

I have studied the morphology and systematics of 
birds and butterflies and moths for forty five years, 
and have endeavoured to make a world wide collection 
of these, &b complete as possible, to serve as material 
for higher studies m structure, evolution, and geo 
graphical variation, for whioh larger series of each 
species and race are necessary them the usual museums 
can find space for 

I am, at the present moment, much occupied m the 
study of certain melanic mutants of birds and insects, 
and it would be of great interest in the investigation 
qf evolution if a careful study could be made of these 
melanic forms, in order to ascertain why melanic forms 
are almost invariably dominant, while white or blue 
forms are recessive Miss Edna M Turner is at present 
at Cambridge studying the question whether physio 
logical and chemical differences are inheritable, and as 
melanic forms are due to an excess of melanin in the 
organism suspected, her line of investigation will be 
the one to demonstrate incidentally the reason for 
dominance or the opposite 

Feb xi, 1863 —Dr F S Macaulay, F R S , formerly 
mathematical master at St Paul b School 
London 

A solution is desired of the following problem — 
Lot / represent any polynomial m n variables, Xy 
x t x H with coefficients belonging to a corpus K f 
and 0 any polynomial in x lt j? a , x r only, with 

< oefficients m K Let M be a module of polynomials 
7&ith a given basis (/,, / 2 , /*), that is, let M be 

the whole aggregate of polynomials a x f x + Oj/ a + 

Va k f k where f v f % , ,/* are given, and a,, a,, , a k 

are arbitrary, polynomials of the type/ It is required 
to find (that is, to devise processes for finding) a basis 
(Ii ft* f k ) of the module M which is the aggregate 
of all polynomials / such that 0 '/' — O(Af), where / is 
an / and 0 ' a 0 (n, r, k are given, but not k ) 

A stop towards the solution is to find at least ono 
particular 0 such that <pf - 0 (M) for every / = 0(^f ) 
Then M can be more simply described as the aggre 
gate of all polynomials /' such that 0 /' = 0 (M), where 
0 is known One value for 0 is 0 / 0 a 0 * , where 
4>t fi - 0(itf ), but this only shows that a 0 exists 
satisfying the conditions 

Feb 14 , 1896 —Prof E A Milne, F R S , Rouse Ball 
professor of mathematics in the University of 
Oxford 

My chief investigation now in progress is on the 
structure of the stars, their interiors and atmospheres 

Observational astrophysics is rapidly increasing in 
scope, accuracy, and richness of method, but theo 
rctical astrophysics scarcely os yet bears the same 
1 elation to observational astrophysics that theoretical 
physios bears to experimental physics Theoretical 
astrophysics is largely an array of disconnected in 
vestigations of special points It needs to acquire 
classical theorems and a recognised logioal develop 
ment The beginnings of this are indeed to be found 
in the solutions of the classical problems associated 
with the names of Schuster, Schwarzschild, and Emden 
But at present it is as if theoretical physicists were 
jlevoting themselves to working out the consequences 
of each separate experiment instead of synthesising 
a theory of general principles Rather than mvestigat 
mg the detailed stellar situations disclosed by special 
observations, the worker in theoretical astrophysics 
ought well devote himself to the more abstract aspects 
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of idealised problems A sharp distinction needs to 
be drawn between the manufacture of theories about 
the stars and the investigation of idealised models 
The former need the touch of inspired imagination 
The latter can be tackled by all, have a permanent 
value independent of current theories, and afford a 
sound background and corrective to speculation 
Astrophysics might then emerge as a science as exact 
as geometry 


Societies and Academies 

London 

Mineralogical Society, Jan 13 F C Phillips On 
a soda margarite from the Postmasburg district. 
South Africa A fuller description is given of material 
first described by A L Hall The mmeral occurs m 
mica like crystals associated with the Postmasburg 
manganese ores The physical properties described 
resemble in general those of a mica, but analyses 
show 50 [)er cent of alumina and 10 per cent of alkalis, 
with little lime It is best described as soda margarite , 
in composition it resembles the ephesito ’ of J L 
Smith — F A Bannister On the distinction of anal 
c ime from leucite in rocks by X ray methods Powder 
photographs of phenocrysts in blairmorite from the 
Lupata Gorge, Zambezi River, Portuguese East Africa, 
are identical with thobe for analcime and not for 
leucite The icositetrahedral outlmes of the analcime 
phenocrysts found in the rock strongly suggest their 
primary origin Ihe X ray photographs indicate 
that the phenot rysts are not single crystals, but 
consist of aggregates of paitides in sub paiallel 
position F A Bannister On a chemical, optical, 
and X ray study of nepholino and kahophihto (with 
chemical analyses by M H Hey) correlated data 
have enabled the author to prove the approximate 
constancy of the number of oxygen atoms in the unit 
f ells of several nepholino and elreohte specimens 
Thenco tho numbers of atoms of ea*h kind per unit 
cell have been counted The cell volumes ana optical 
properties have also been related to the chemical 
composition An approximate structure is suggested 
which, together with tho chemical work explains 
the variable composition of nepheline Kahophihte 
is shown to possess a much larger cell than that of 
nepholino, and its Lauegrain exhibits higher symmetry 
Pseudonenheline (rich in potassium) has a slightly 
greater cell volume than normal neplielme, but its 
Lauegram is almost identical and its axial ratio the 
same — H V Warren On an occurrence of grunerite 
at Pierrefitte, Hautes Pyr 6 n 6 es, France A grunerite 
schist consisting almost entirely of fibrous grunerite, 
occurs at the Pierrefitte mine where needles of the 
same mineral also occur m tho galena and blende of 
the ore bodies The gumente is associated with a 
carbonaceous schist and with magnetite, and encloses 
specks Of carbon Analyses of giunerite from schist 
and ore by E G Radley are given 

Geological Society, Jan 14 —E S Cobbold Addi¬ 
tional fossils from the Cambrian rocks of Comley 
(Shropshire) Species referred with reserve to 
Mtcmacca Matthow in 1910 are now confidently plaoed 
under that genus, or under *S trenuella, and the rela 
tionships between Protolcnus , Strenuella, and Mic 
macca are noted Ihe very plentiful Ptychopana 
oUleborcnsis Shaler and Foerste is placed under Wal 
cott’s genus of the Eodiscuhe, Pagetta, on the strength 
of an enrolled specimen of the complete dorsal shield 
Some six or eight specimens of Weymouthia nobtlts 
Ford throw considerable light on this species A new 
genus is proposed for an undescribed Lower Cambrian 
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tnlobite, which seems intermediate between Dorypygt 
and Centropleura 

Linnean Society, Jan 22 —C G Trapnell Vegeta 
tion in Godthaab k jord West Greenland The Oxford 
University Greenland Expedition, 1928, worked pnnci 
pally at Ieemntiiik, in Godthaab Fjord, lat 04° 
40 N The problem of the classification of this heath 
is considered with reference to the climatic series of 
vegetation types found and to competition — B P 
Pal Burmese Charophyta An investigation into 
the systematica, distribution, ecology, and economic 
importance of Burmese Charophytee Burma has a 
large number of species belonging to the genera Chara 
ana Nitella The importance of Charophyta as de 
structive agents of Gulicid larvae was negatived by 
experiments on C gymnopitys and two species of NxieUa 
An apparent larvicidol effect in one case was dis 
covered to be due to the presence of larvae eating 
insects 

Brussels 

Royal Academy of Belgium, July 6 —Th De Donder 
The invariantive theory of the calculus of variations 
(9) — H Buttgenbach Mmeralogical notes Crystals 
of gold of sphene, and of garnet— Oct Dony The 
reduction of zmo oxide by carbon monoxide in a gas 
cycle, and on the mechanism of this reduction Carbon 
monoxide, formed by circulating carbon dioxide over 
graphite at about 1000° C , rapidly reduces zinc oxide 
at about 1040° C to metallic zinc The admixture of 
solid carbon with the zinc oxide is unnecessary — 
Victor Willem The architecture of bees — L Godeaux 
An algebraic variety representing couples of inverse 
ixnnts of space and on surfaces of the fourth order 
having four uniplanar double points— Jean Genard 
A new resonance senes of sulphur vapour — R H J 
Germay I he rftle of an exponential in the develop 
mont m serios of solutions of generalised Lagrangian 
equations The application to the Gauss equation — 
G Gilta The crystalline form of Home alkylarsmic 
acids and alkaline aikylarsinatos — A Hcyting 

Intuitionist logic —R Deladriire Generalisation of 
the fundamental identities of the Finstein gravific 

Aug 2 — Victor Willem The respiratory opera 
tione in Xenopus —Th De Donder Invariantive 
theory of the calculus of variations ( 10 )— Lucien 
Godeaux [he groups of three W congruences having 
a common focal surface E De Wildemann Aenfid 
roots — J Melon JTwo m nerals from the Belgian 
Congo a non pyroelectric tourmaline with special 
facies and a colourless chrysoberyl without twmnmg 
— Marcel Winants New applications of the theory 
of integral equations Miron Nicolesco Functions 
conjugated on a surface as defined by Beltrami — 
R BouiUenne Contribution to the study of the 
phenomenon of osmosis m plant cells A now appa 
ratus for the measurement of the velocities of pene 
tration of sal mo solutions in plant protoplasm — 
R BouiUenne Studies on the permetdnlity of cells 
of Tradescantxa x trgmxca and of AUium Cepa Appli 
cations of the apparatus described m the preceding 
communication — R and M BouiUenne Sexuality 
and cellular oxidations in Mercunalts annua — M and 
R BouiUenne Exjienmental researches on the toxic 
agent of the pollen of Ambrosia An investigation 
into the chemical constitution of {>ollen poisons A 
bibliography relating to hay fever is appended — 
Constant Lurquin The fimotional relations for the 
mean elements of probability 

Rome 

Royal National Academy of the Lincet Com 
mumcations received during the vacation, 1980 — 
G Aadreoli Fsepdo integrals and pseudo derivatives 
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—Maria Pastori Partial derivation of tmMtti in 
relation to their intrinsic and partially mtrinne 
representation — Vladlmiro Bernstein Ultra • oon 
vergence ( Ueberkonvergenz) of certain Dmohlet sen mt 
—Radu Badesco Singularities of the solutions of a 

class of integral equations —M Manannl Asymptotic 
lines on a surface Application of Levi Crata's oon 
caption of parallelism leads to the establishment oi 
a necessary and sufficient condition for a line traoed 
on a surface to be asymptotic — M Pie rue cl Th« 

orbit of the ultra Neptunian planet ( 2 ) With the 
new data for Lowell s planet obtained by Cronunehc 
m July last, the three values for y/aS as yet found an 
40 40 and 39 12 (Crommehn) and 39 90 (Banachie 
wicz) The mean of these values, 39 81, differs from 
the value calculated oocording to the author's ruk 
by 0 46 per cent, and the mean difference betwtipr 
the calculated and observed equivalent radn fa 
reduced to 4 31 per cent —L Caldo Julian reform 
of the calendar —G Boaga Formulas for the topo 
graphic corrections in EbtvCssian remainders —A 
Belluigi Physical characteristics of the Modenese 
Apenmne marginal plain —M Lombardtnl The 
motion of the mass of air in the atmosphere —C Dei 
Determination of the vapour pressure of ice at lov 
temperatures The method of measurement employee 
is based on the values of the explosive potential in e 
discharge tube corresponding with different knowr 
values of the density of the water vapour filling 
the tube The results thus obtained for the vapoui 
pressure of ice, in mm of mercury, are at -22 3° 
0 58 ± 0 023 , at - 55°, 0 0100 ± 0 0008, and at - 60° 
0 0037 ± 0 0002 These values agree satisfactorily 
with those given by other authors —B Del Nunzio 
A thermal analogue of the Barkhausen effect —$P 
Gr*ffi The theory of the propagation of heat by 
natural convection —G Bozza The mode of action 
of certain gas blowers (2) —A Naum and G Natta 
The crystalline structure of the inert gases, krypton 
(2) X ray examination of solid krypton by the powder 
method in a special chamber reveals a face centred 
cubic structure The unit cell, which contains four 
atoms has a side of 6 78 A and the volume 193 x 10 u 
c c the density ih 2 83 -— G A Barbteri Colour 
reactions of the molybdo octocyamdes — C Sandonnim 
and S Bezzi Catalytic decomposition of cetyl alcohol 
At 340° 360° and in presence of oxides of afunumum 
zmo, chromium, or iron, cetyl alcohol behaves simi 
lorly to primary alcohols with fewer carbon atoms 
Dehydration of the alcohol by means of alumina 
furnishes a simple method of preparing hexadecylene 
in good yield —G R Levi and D Gbiron Oxidation 
and reduction cells of alkali chlontee (2) —A OtUe 
govich and V Galea > Triazmes Synthesis of tw< 
aralkylaminothioltnazinee Benzylammothioltnazine 
prepared by the method used for obtaining the oorre 
sponding alkyl derivatives, melts and decomposes at 
270° 271° while styrylaminothioltnazme, obtained b> 
the method used for the aryl compounds, melts and 
decomposes at 284° 286° —C Richard A peculiar 
asymmetry of Physetendes and its relation to cranial 
asymmetry —G Mezzadroli and E Vareton Action 
of ultra short electromagnetic waves, \ »2 3 metre* 
on silkworms The action of on exposure of thirty 
minutes daily to these waves manifests itself in an 
acceleration of the life cycle After 20 days of th© 
treatment, commencing when the worms are 15 days 
old, the increases m weight and length are respectively 
112 and 37 per cent The irradiated worms begin 
spinning some days earlier and give an appreciably 
greater yield than the untreated oontrols—G 
Brunelli Colonisation of artificial lakes —Gtuho 
Cotronei and Celso Guareschi Zoological constitution 
and transplanting Experiments on Anura and 
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UrocbU b (fi) — AWo Spirito , Exp«nD&Bnt* on the 
grafting of more extensive embryonic parts between 
.4nura and XJrodtUs — C Jucci Cocoon colour and 
blood 'pigment migration to the silk m the F t of 
reciprocal crosses Detween the Chinese gold, native 
yellow, and Japanese white races of silkworms — 
M Mitolo Reflex excitability as a function of pH 

Washington, D C 

National Academy of Sciences (Proc , Vol 16, No 10, 
Oct 15) -—Paul S Bpetein Reflection of waves in an 
in homogeneous absorbing medium A mathematical 
discussion It is concluded that for an angle of in¬ 
cidence larger or slightly smaller than the angle of 
total reflection, a non-conducting medium gives total 
or considerable reflection, a slightly conducting 
medium behaves similarly With increase of con¬ 
ductivity, reflection decreases rapidly and the co¬ 
efficient of reflection becomes very small with large 
conductivity Henoe reflection is insignificant ex¬ 
cept when conductivity is small and the conditions 
approach total reflection , thus in radiotelegraphy, if 
rays cure reflected, their paths can be computed neglect 
ing conductivity, as if the medium were transparent 
—G B CoghtU The structural basis of the Integra 
tion of behaviour Observations of the developing sala 
niauder indicate that the law or pattern of develop¬ 
ment oonsists in the expansion or a total pattern of 
action within which partial patterns arise by mdividua 
tion through restriction of the field of motor action 
and the field of adequate stimulation This has been 
demonstrated for unconditioned reflexes and seems to 
apply to the formation of conditioned reflexes and 
instincts The structural basis of the law appears m 
tty growth of the nervous system —C Judson Herrick 
Localisation of function m the nervous system The 
first neuromuscular reactions in the salamander are 
executed by localised chains of neurons discharging 
into the total body musculature Innervation of 
limbs, etc , is an outgrowth from this integrated 
system Local reflexes are established, but the 
neurons m the bram conveying them are linked up 
in a dense network of fine nerve fibres (the 1 neuropil ’) 
Phis diffuse and relatively eq in potential neuropil pro 
vides the basis for behaviour generally , it is nearly 
homogeneous, but not quite, since every part receives 
a preponderance of fibres from specific sensory fields — 
Wilder D Bancroft and George Bancroft Glycogen 
metabolism A reversible equilibrium, maintained by 
enzymes, between glycogen or gluoose and lactic acid, 
m postulated Apparent displacement of equilibrium 
is due to ohanges m adsorption of glycogen by protein 
^JPaul S Epstein Note on the nature of cosmic rays 
ftossi has suggested that if the cosmic rays are fast 
electrons, they have an energy a little leas than 10* 
volts It is shown mathematically that electrons of 
10® volts energy coming from outside would be much 
deflected by the earths magnetic field and can strike 
the earth only m two limited zones around its mag 
notic poles Practically all countries where cosmic 
rays have been observed are outside these zones — 
H T Engitrom Periodicity in sequences defined by 
linear recurrence relations 


Official Publications Received 

British 

/Proceeding! of the Seventeenth Indian Science Con green, Allahabad 
JN) (Thlra OtroQlt) Pp. xl + 689 (Calcutta Asiatic Society of 
Ibmgal) U rupee*. 

Department of Agriculture, Trinidad and Tobago. Vol 1, Part 8 
Flurt of Trinidad and Tobago Olocalaa, Celastrales, Bapindiles, By 
t 0 Williams Pp» 146*190 (Trinidad Government Printing Office.) 

I Si/ 

Th* Medical and Solent!fla Archive* of the AdeUtde Hospital No 9 
< r ' r the Year 1929). Pp ltd. (Adelaide Harrieon Weir) 
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Catalogue* 

The Nickel Bulletin. Vol 4, No. 1, January Pp. 82. (London The 
Mond Nickel Oa, Ltd ) 

Arctic and Antarotlo Alaska. Greenland, N Burn*la, Siberia and 
Kamtcbatka, Scandinavia and Whaling. (Short List B 6) Pp. 18* 
(London Francis Bd wards, Ltd ) 


Diary of Societies 

FRIDAY t Frrruary & 

Royal Sooirrr or Medioiw! (Otology SectionX at 10.80 a.*.-S ir St, 
Clair Thomson, F 0 Ormerod, and other* Discussion on Taber 
culoels of the Bar 

Royal Astronomical Socirrr (Geophysical Discussion), at 4 80.— The 
Bscape of Radiation from the Atmosphere, Chairman, Sir Gilbert 
Walker Opener, Dr G C Blrapeon, followed by Sir Napisr Shaw, 
Dr F J W Whipple, and Prof B A Milne. 

Empire Soarrv, at 4 80—J A Richey The Indian Educational 
System, 

Royal Botumr of Mediuin* (Laryngology Section), at 4 80.— Discussion 
on Frontal Sinusitis and its Treatment, 

Physical Society (at Imperial College of Scienoe and Technology)) 
at 8 —H K. Beckett The Radiation Reflecting Powers of Rough 
Surfaces —B B Moss A Ballistic Recorder for Small Blectno 
Current*.—F J Scraae The Instrumental Phase Difference of 
Seismograph Record*. 

Institution or Mechanical Engineer*, at 6 —H N Greeley High 
pressure Locomotive* 

Coke Oven Managers Association (Midland SeotionHat Grand Hotel, 
Sheffield), at 6 30 —A. Grounds Home Aspect* of Coal Treatment. 

I NSTrroTE or Transport (Manchester, Liverpool, and District Section) 
(at Midland Hotel, Manchester) at 6 80 —C J H Trutoh The 
Diesel Engine and the Railway*. 

Society or Chemical Industry (Manchester Section) (Jointly with 
Manchester Section of Institution of the Rubber Industry) (at 
Engineers Club, Manchester), at 7 —A Fraser Plant Used in the 
Manufacture or Synthetic Resins.—Dr B E. Walker and B A 
Bevau The Effect of Certain Factors upon the Electrical Properties 
of Moulding Powder and Synthetic Resins. 

Institution or Electrical Bnouieer* (Meter mad Instrument Section), 
at 7 —R. Davis G W Bowdler and w G Standring The Measure 
ment of High Voltages, with special reference to the Measurement of 
Peak Voltages —Dr L E Kyall The Construction and Operation of 
a Simple Neon Tube High Tension Crest Voltmeter —8 Whitehead and 
A. P Castellain Sphere Gap Calibration 
Institution or Electrical Enoineers (North Eastern Centre) (at 
Literary and Philosophical Society Newcastle npon Tyne), at 7 — 
Prof W Cramp The Birth of Electrical Engineering (Faraday 
Lecture). 

Oil and Colour Chemist*' Association (Mancheater Section) (at Milton 
Hall, Mancheater), at 7 —Member* Evening 
Royal Photographic Society or Great Britain (Piotorial Group), at 
7 —Informal Meeting 

Junior Institution or Engineer* (Informal Meeting), at 7 30.-J W 
White AeriaJ Wire Ropeways 

Institute or Fuel (Bristol Centre) (at Bristol University) at 7 90 — 
M II Lewis Recent Developments in Economy of Fuel for Small 
Boilers 

Geologists Association (in Botany Theatre University College) (Annual 
General Meeting), at 7 80 —Prof W W Watts Bournes (Presidential 
Address), 

Both Society or Medicine (Anaesthetics Section), at 8 80—A I) 
Wright Spinal Analgesia, with special reference to Operations above 
the Diaphragm 

Royal Institution or Gaeat Britain, at 9 —J M Keynes The Internal 
Mechanic* of the Trade Slump. 

Institute or Brewing (North nf England Section) (Annual General 
Meeting) (at Midland Hotel Manchester). 

SATURDAY February 7 

Royal Institution or Great Britain, at 8 —Dr £ Cammaerta 
Flemish Art (8) Rubens 

MONDAY, February 9 

Royal Con eg e or Physicians or Edinburgh, at 6—Dr D K 
Henderson Social Psyohiatry (Morison Lectures) (l) 

Institution or Electrical Engineer* (Informal Meeting), at 7 — 
R W L Phillips and other* Discussion on Maintenance Service to 
Consumers in Rural Area* 

Institution or Electrical Engineers (North Eastern Centre) (at 
Armstrong College, Newcastle upon Tyne), at 7 —P J Ryle Two 
TraosniiMlon Line Problems Suspension Insulators for industrial 
Areas in Great Britain Conductor Vibration 
Institute or Metals (Scottish Bsctlon) (at 19 Blrabank Crescent, 
Glasgow), at 7 80 — D R. Tullis Gas Refinement of Metals and Alloys 
Royal Groorafiiioal Society, at 8 80 —Mrs. Patrick New» To Lake 
Chad and the Sahara, 

TUESDAY, Ferruary 10 

Royal Institution or Great Britain, at 6 16 —Sir William Bragg 
Recent Experimental Physio* (1) The Raman Effect. 

Institution or Pstrolium Technologist* (at Royal Society of Arts), at 
6 80 —Symposium on Salt Domes. 

Institution or Civil Engineer*, at A . « „ , 

Institute or Marcnr Bkoinebml at A—H K. Harrow and S Hunter, 
Jr Water tube and/or Scotch Boilers 
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Royal Samitari Imrrmrrjc (at 90 Buckingham Palace RoadX at 8.— 
Lt -Col W Butler and other* Disco**Ion on Recent Methods of 
Sewage Treatment. 

iMvtrruTS or Mktaij (Swansea, Section) (at Y M C A.. Swansea), at 0 16 
—J Frith Application of Copper to the Building Trade 
Society or Chemical Indo*tky (Birmingham and Midland Section) (at 
Cliamber of Commerce, Birmingham), at 0 46 —J H S Dickenson 
The Manufacture of Heavy Steel Forging* for the Ohamical Industry 
lvsTiTCTiov or Electrical Enoimberu (East Midland Sub-Centre) (at 
lioughborough College), at 6 46 —8 G Brown Loud Speakers since 
their Conception with Gramophone Pick up* *nd Wireless Recording 
Apparatus 

lWfTinrnoH or Electrical Engineers (North Midland Section) (at 
Hotel Metropole, Leed*), at 7 —Informal Discussion on Earthing 
and the Safety of thn Public, with special reference to Domestic 
Apparatus 

InariTUTtoM or Electrical Engineers (North Western Centre) (at 
College of Technology, Manchester), at 7 — Prof W Cramp The 
Birth of Electrical Engineering (Faraday Lecture), 

Institution or Biectrioal Engineer* (SoottUh Centre) (at North 
British Station Hotel, Edinburgh), at 7 —O Uowarth The Metering 
of Three Phase Supplies 

Institute or Fuel (at 17 Albert Square, Manchester), at 7 —Dr G V 
Slottinan Fuel Control In the Iron and Steel Industrie*. 

Tmetitution or Heatino and Ventilating Enoineeh* (Associate Members 
and Graduates Section) (at Borough Polytechnic) at 7 
IxariTUTioKor Heatibo and Ventilating EnorwEEWi(Associate Member* 
and Graduates Section) (Manchester and District Branch) (at Milton 
Hall Manchester), at 7 —C M Oates Panel Heating 
Royal Photographic Society or Great Bbitain, at 7 —Colour Photo 
graphy 

Institution or Automobile Hnoinjceb* (at King * Head Hotel, Coventry) 
at 7 80 —8 W Vixon The Compression Ignition Automobile Engine 
iNBTITt TfuN nr ENniNKKHH AND ttnrPBUll DER* IN St Oil AND (at 89 
Him bank Crescent Glasgow) at 7 30 —G Wahl Electric Welding In 
the Construction of Sea going Vessels 
ItrrrrruTH or Metals (North Bast Ooant Hectlon)(afc Armstrong College, 
Newcastle upon Tyne) at 7 80—A. Wntgg Ntreas Jo Metals 
Qufektt Microscopical Ci or (Annual Geneml Meeting) (at Medical 
Society of London), at 7 SO —Presidential Address 
Royal Anthropoi.ooh al Institute at 8 30—H J Hogbln The Spirits 
of the Dead at Ongtong, Java 


t WKDNRSDA F, February 11 

Institution or Heating and Ventilating Engineers (at Hotel Russell 
Rusaell Square), at 2 80 —W G Cnse and W E Dennison Boilers 
and Metals 

Royal Oolleoe or riiyeitJANa or Edinburgh at b —I>r D K 
Henderson Social Psychiatry (Morlson Lectures) (2). 

Grolooicai Society or London, at 6 80 

Television Society (at University College) at 7 — E L Gardiner 
The Stenode Radiostafc and Its Application to Television 
HanrAX Tkxtilm Society (at White Swan Hotel Halifax), at 7 30 — 
N L Hud*on The Use of Lhmld Fuel In the Textile Trade 
Royal Society or Art*, at h —F G Wood New Motives for Textile 
Design* 

THURSDAY , February 12 * 

Royal Society, at 4 80 —Prof L 1 Hogban and D Slome The 
Pigmentary Effector System, VI —H Muir Evan* Brains of 
Oypiinohls and Habits of deeding 

Royal Institution or Great Bhitain at 5 16 —Prof H Dingle The 
Nature and 8cop« of Physical Science (41 
Royai ArttuNAUTMAL 8<k in y (at lloyal Society of Arts), at 0 B0 — 
Capt N Macmillan Air Navigation 
UaTiTUTE or Marine Engineers (Junior Section) at 7 —J Doonan 
The Manufacture and Uses of Monel Metal (Film Lecture). 

Royal Photographic Society or Great Britain (Colour Group), at 
7 —Informal Meeting 

Burni k\ Textit e Hocipty (at Mechanics Institute, Burnley), at 7 15— 
K. Eastman Efficient Lighting 

Society or Ohsmicai Industry (South Wales Section) (Jointly with 
Institute of Chemistry) (at Cardiff Technical College), at 7 80 —F J 
Dippy The Geochemistry of Coal 

Institution or Electrical Engineer* (Dundee Sub-Centre) (at Uni 
verslty Col leg* Dundee), at 7 30.—J M Paterson Commercial Aspects 
of Electrical Engineering 

Oprn al Society (at Imperial College of Science), at 7 SO 
Institute or Metals (London Section,Jointly with BlectropUtera and 
Depositor* Technloal Society) (at 88 Pall Mall), at 7 80 —Dr H J T 
t RlUnghara Electrolytic Processes In Metallurgy 
Hours Karr Coast iKtrrmnroM or EMaiMBsna and Shipbuilders 
(Tee* side Branch) (at Cleveland Scientific and Technical Institution, 
Middlesbrough), at 7 80 —A Rlohardspn The Modern Manufacture of 
Machine-cut Gear* 

Institution or Welding Enoinbbra (at Institution of Mechanical 
Engineer*), at 7 45.—Declaration of the name of the winner of the 
Operative Welder* Prize and the awarding of the Pr(*e and Gold 
Medal —The Prise Winner Welding Practices and Method* baaed on 
my own Experiences 

British PerfiHOLomcAL Society (at Royal Anthropological Institute), 
at 8.15 —Extraordinary General Meeting 
Royal Society or Hkdioinb (Neurology and Psychiatry Sections) at 
8.80 —Special Discussion on Mental Symptoms associated with Brain 
Tumour*. 

FRIDAY , h fbruary 18 

Royal Astronomical Society (Annual General MoetlugX at 5 — 
Presidential Addresses by Dr A C I) Orommelln on the award of the 
Gold M«j^l to Prof W ds Bitter, and the Jackson Gwilt Medal and 
Gift toO W Tom bangb ) 
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Biochhkical Sooiry (at Lister InstitflteX at 6 — W T J Monad: A 
Sped do Precipitating PolysaooharMS from A dynuttriai (SblgaX— 
I, F Hewitt Oxidation Reduo Won Potential* of P&fliffcooooQti* 
Onlturea.— B G. Guha Investigations on Vitamin B*.—E. Bo/Und 
and O Meyerhof Glycogen SyntneaJ* In Muscle Poisoned with 
iodoaoetic Acid —Gladys Bird and P Haas The Cell Wall Odn 
stltueiits of Laminaria. Mannuronle Add — M G Macfarlane Thu 
Influence of Potassium Monododoacetate on Fermentation byYnwt 
Preparation* —H, Robison and B. J King Hexosemonophoaphodt 
Ester* —W RbWion and J I^amb The ErUnmeyer Synthesis of 
Amlno-acld* 

Royal Oolleoe or Physicians or EmnRUROH, at-A—Dr D K 
Henderson Social Psychiatry (Morlson Lecture*) (8V. 

British Psycholooical Society LEstfantlcaBectlon)(at Bedford College) 
at 5 BO — R Bills Roberta Reality In Life and Literature 
Malaooixnuoal Society or London (at Llonean Society), at 8. 

North •Bast Coast Institution or Engineers and SHirsuir usrh 
(atMinlnginatltute, Newcastle upon TrneXatO — W O 8 Wigley Ship 
Wave Realetance—an Examination ana Comparison of the Speedi of 
Maximum and Minimum Resistance in Practice and in Theory 
Society or Chemical Industry (Chemical Engineering Group) (at 
Institution of OM1 Engineers), at 0 80 —D MacDonald Silver and 
Its Application to Chemical Plant 

Institution or Locomotive Engineers (London) (at 86 George Stmt 
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Science and Transport. 

I N few if m any departments of civil or industrial 
life has applied soienoo introduced more revolu¬ 
tionary changes in the last hundred years than in 
that of transport It would be difficult, however, 
to find any other aspect of civil life which has been 
allowed to develop along more haphazard linos or in 
which the utilisation of the results of scientific dis¬ 
coveries has been more divorced from scientific 
organisation and oontrol One and a half million 
people, or nearly eight per cent of the employed 
population of Britain, are directly engaged in one 
or other of the branches of transport Regarded 
solely as an industry, it is, therefore, of the utmost 
importance that efficient management and wise 
administration should maintain the highest possible 
standard of efficiency and economic development 
of the transport industry From the wider view of 
transport as an integral and indispensable part of 
the national structure, it is impossible to exaggerate 
the importance of adequate, efficient, and cheap 
transport facilities, particularly in a country such as 
Great Britain, in which trade consists so largely in 
the importation of food and raw materials and the 
exportation of manufactured goods 

The Royal Commission on Transport alludes in 
its recently published final report* to the casual and 
haphazard way in which earlier forms of transport, 
particularly road transport, have been allowed to 
develop, and while regarding air transport as outside 
the scope of its inquiry, expresses the hope that 
timely guidance will ensure the development of this 
infant form of tiansport along sound lines Many 
of the main difficulties in the present situation are 
indeed, as in the case of London, the result of lack 
of v ision on the part of everyone concerned The 
continued unchecked or uncontrolled development 
of road transport in competition with rail transport 
will undoubtedly have very serious evil results, and, 
apart from affecting the financial stability of those 
who provided transport facilities, will also hamper 
the economic progress of the nation 

The case of the railways provides a classic ex¬ 
ample of the burden which ignorance and prejudice 
can place on posterity, and the extremely high 
prices which in the nineteenth century our railways 
were compelled to pay for land to buy off influential 
opposition are an important factor in their present- 
day difficulties, and one from which other countries 
are relatively free It is to be hoped theft the lesson 
has been sufficiently well learnt to ensure general 
support for the Commissioners* recommendations 

* London B M Stationery Office Cmd 8751 
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regarding compensation in the case of privately 
owned bridges carrying public highways 

The report by no means holds the railways free 
from responsibility for some of their present 
difficulties To some extent the ‘ grouping * under 
the Railway Act of 1921 is unscientific and not 
sufficiently geographical To scientific minds the 
criticism in regard to the speed of railway journeys, 
particularly long-distance runs, will appear not a 
little scathing, and the railways are reminded that 
facilities create traffic 

On the broad issues as between road and rail 
transport, the report stresses the advantage of rad 
transport in the case of long distances and heavy 
loads, and few of the recommendations can be more 
unquestionable than that which asserts that it is 
not in the national interest to encourage the diver 
sion of heavy goods traffic from the radways to 
the roads Such diversions add greatly to the 
expenditure on highways, and tend to make the 
radways unremunerative without conferring any 
commensurate advantage As regards long distance 
travel, the radways have not made full use of their 
immense advantage of speed, and there is little 
doubt that with a little more attention to the 
amenities of railway travel on the lines recommended, 
medium - and long distance passenger road transport 
would largely disappear as a result of diminished 
demand 

The report considers that much of the competition 
between road and radway and other forms of trans¬ 
port is due to the fact that the wages and general 
conditions of service in the road haulage industry 
leave much to be desired, and Sir W G Lobjoit’s 
reservation on the recommendation for licensing 
of road hauliers was due not to any doubt as to the 
unsatisfactory conditions of wagos and of labour, 
but to doubts as to the possibdity of imposing 
conditions upon small firms and owner drivers 
The labour aspect of road transport is, indeed, of 
fundamental importance, not only from the eco¬ 
nomic aspect in securing fair and satisfactory 
conditions of wages and hours of work, as well as in 
eliminating unfair competition and diversion of 
traffic into channels not to the public advantage, 
but also from the safety point of view Insufficient 
attention has been given to the health and general 
physical fitness of transport drivers In particular, 
the establishment of hostels or rest-houses for long¬ 
distance drivers, who form one of the occupational 
classes most highly infected with venereal disease, 
is a provision much* needed if the efficiency of the 
driver is to be maintained and this senous factor in 
the oqpsation of accidents eliminated 
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On the policy adopted by the railways of meeting 
road competition by themselves developing rOod 
transport, the Commission, while welcoming it fcti, 
far as better co ordination of rail and road transport 
is secured, makes the trenchant comment that tile 
large capital sums expended in establishing stioh 
services would be better applied to the electnfica 
tion of suburban lines It is to such electrification, 
the improvement of omnibus services, and possibly 
to tube railways, that the Commissioners obviously 
look for the handling of the passenger traffic in 
large cities like London, Glasgow, Liverpool, Man 
cheater, etc , at certain ' rush ’ hours, in pla4$ 
of the tramway systems, which they condemn as 
obsolete 

An important feature in transport development 
to which the report directs attention is that of re 
search on road problems and the ceaseless endeavour 
to ensure that the highway is adequate not only for 
the traffic it has to bear at the present time, but 
also for that which it is likely to carry in the future 
Much valuable research is being earned out by the 
Ministry of Transport, with the collaboration of the 
National Physical Laboratory, on such matters as 
the effects of varying certain factors in the design 
and construction of concrete roads, the condition 4 * 
whi^h give nse to the skidding of vehicles, and the 
effect of vanations m the wheel diameters in the 
damage caused to roads To enable experiments to 
be earned out under practical conditions without 
interference from general traffic, and to enable 
particular road surfaces to be studied under known 
traffic conditions, a special expenmental road has 
been constructed near an experimental station 

Experiments have been earned out on glare on 
roads and on other problems of illumination relating 
to transport under the Illumination Research Com¬ 
mittee of the Department of Scientific and In 
dustnal Research The Badge Stress Committee, 
in co operation with the railway companies, has 
earned out an investigation on stresses in railway 
badges, in which 52 badges were tested and some 
forty different types of locomotives used, the work 
resulting in the withdrawal from service of certain 
classes of locomotives and m improved locomotive 
designs to reduce the unbalanced vertical forces 
responsible for the * hammer-blow ’ and the result 
ant dangerous oscillations in bndges, as well as in 
the development of practical formulae for bridge 
designers These and similar activities assist the 
development of modern methods of transport oh 
scientific lines, and the condemnation of steel tyres 
and the recommendation that all meohamoally 
propelled vehicles using the roads, other than light 
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and heavy tooomtftiveaond steam rollers, should be | 
fitted with pneumatic tyres, are essentially baaed on I 
scientific investigation and evidence 
The main difficulty, however, is that of securing 
action along the lines indicated by scientific and 
impartial examination when a large number of 
authorities and interests, some of which may be 
seriously conflicting, are involved This is possibly 
illustrated by the failure of the Commission to 
make any real recommendation m regard to unifica¬ 
tion, the importance of which is clearly recognised 
Beyond the final recommendation for the appoint¬ 
ment of a permanent Advisory Council on Trans¬ 
port, the discussion of co-ordination leads to no 
unanimous conclusion In this respect the report 
differs from the two earlier reports on “ The Con¬ 
trol of Traffic on Roads 99 and on “ The Licensing 
and Regulation of Public Servioe Vehicles ”, the 
unanimous recommendations of which were practi 
cally all incorporated in the Road Traffic Bill which 
received Royal Assent on Aug 1, 1930 As the 
report makes clear, however, the question of co¬ 
ordination and unification is of fundamental im¬ 
portance It must ultimately be determined largely 
on scientific principles, and the modern traffic 
problem is essentially one of those problems set by 
scientific developments the solution and control of 
which rests with scientific workers themselves 


The Theory of Geological Thermal Cycles 

The Svrfare-History of the Earth By Dr John 
Joly Second edition Pp xxi +211 + 13 plates 
(Oxford Clarendon Press, London Oxford 
University Press, 1930 ) 8s 6 d net 

BOOK which has for its chief object the 
exposition of a group of geological hypo¬ 
theses of a highly speculative character is likely 
soon to become out-of-date as geophysical evi¬ 
dence accumulates and as quantitative criticism is 
apphod to processes envisaged in the light of in¬ 
complete knowledge This fate rapidly befell the 
first edition of Prof Joly’s well known book It is 
therefore of special interest to consider how the 
author has dealt with reoent advances bearing on 
his theory of thermal cycles and with the various 
cnticisms, adverse or constructive, that represent 
the reactions towards it of other workers in the 
same field Judged in this way, the second edition 
can only be regarded as disappointing 
Any discussion of the distribution of the radio¬ 
active elements m the earth must be based on the 
nature of the rook-types entering into the layers 
of the crust and of the underlying substratum 
No 3198, Vol 127] 


The xenohtha brought up from the depth* by the 
kimberlite magma of the diamond pipes of Africa 
suggest that the downward distribution is from 
granitic and gneissic rooks through amphibolite 
and granuhte to eclogite and pendotite Seismic 
evidence is consistent with such a sequence, but 
it fails to support Joly’s new suggestion that the 
granite layer may be underlain by an anorthosite 
layer (p 64) Moreover, the diamond pipes have 
provided no samples that would lend support to 
this assumption Joly’s view that eclogite is an 
important constituent of the upper part of the 
substratum is less hypothetical, but it is far from 
safe to assume that the radioactivity of suoh a 
layer is necessarily the same as that of the eclogites 
tested m the laboratory, since these occur for the 
most part m mountain belts where they owe their 
origin to exceptionally high pressure If the plateau 
basalts have been derived from the complete fusion 
of an eclogite layer, then the radioactivity of the 
latter is more likely to be represented by that of 
the former, as assumed in the first edition By 
regarding the radioactivity of the substratum as 
thermally equivalent to about one-third that of the 
plateau basalts, Joly now considers the period of 
liquefaction to be about three times as long as his 
original estimate Unfortunately, even this ad¬ 
mission fails to make the consequences of the hypo¬ 
thesis consistent with the duration of geological 
time as estimated from lead ratios 

Much more serious, however, is the fact that 
Joly’s mechanism of alternating accumulation and 
discharge of heat seems to be physically un¬ 
acceptable Jeffieys has vigorously attacked the 
hypothesis of thermal cycles, on the grounds that 
on the postulated conditions the substratum would 
lemain permanently fluid, and that tidal drift of 
the crust would not occur at the required rate 
But even though the proposed mechanism for 
bringing about the discharge of excess heat is 
unsatisfactory, Joly has nevertheless rendered a 
most important service to geology by facing the 
probability that there is an excess of heat to be 
discharged, and that some form of crustal dnft is 
necessary to avoid the impasse of a thermally 
expanding globe Possibly the underlying flaw in 
Joly’s preliminary assumptions is his belief that 
because the substratum is now solid in the sense 
of being rigid and highly viscous, it is therefore 
necessarily crystalline It may not be, at least 
below a certain level, quite as probably it is in 
a glassy state Granting the latter assumption, 
which is difficult to resist from the thermal point 
of view, there is no difficulty m discharging heat 
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by convective circulation m the substratum com¬ 
bined with continental drift in the crust, the 
currents themselves providing the motive force for 
‘ engineering 1 the drift Such a process has been 
already suggested (Oeol Mag , May 1928, p 236), 
and it has apparently been overlooked by Joly when 
he says on p 99, “ no imaginable physical system 
which results in conditions of steady heat-flow to 
the surface can account for those periodical events 
which are at the basis of geological history and 
which have hitherto constituted its most elusive 
problem ” 

Lotze has assailed both Joly’s hypothesis and 
the modifications proposed by the reviewer in 
1926 by confronting them with the actual com¬ 
plexities of earth history It must be admitted 
that an alternation m time of world-wide compres¬ 
sion with world-wide tension oannot be readily 
-admitted Tensional phenomena in some regions 
seem, on the contrary, to be contemporaneous with 
compressions] phenomena elsewhere On the con¬ 
vection hypothesis this would be inevitable , on 
the theory of thermal cycles it remains inexplicable 

Of the first edition of Joly’s book it was possible 
to write, 11 Prof Joly’s inspired originality should 
henceforth lead geology into a new phase ” 
(Nature, Dec 19, 1925, p 891) This forecast 
has already been amply justified, and although 
the second edition lags behind the progress that 
has been made possible by the first, the book 
remains a rocord of one of the most highly stimu¬ 
lating and suggestive contributions ever made to 
theoretical geology Arthur Holmes 


The Yellow-skinned Races of South Africa. 

The Khoisan Peoples of Smith Africa Bushmen and 
Hottentots By Dr I Schapera {The Ethnology 
of Afrtca t edited by J H Dnberg and Dr I 
Schapera) Pp xi +450 +16 plates (London 
George Routledge and Sons, Ltd , 1930 ) 31s fid 
net 

E have long needed an authoritative work 
on the Bushmen and Hottentots of South 
Africa The former are an extremely important 
^people for the ethnologist, and from them the 
Hottentots cannot be dissociated physically or 
culturally, hence the composite name “ Khoisan ” 
adopted by the author—Khoi-Hottentot and 
Sant» Bushman, We are therefore grateful to Dr 
Schapera for taking the trouble to assemble all the 
'available data concerning these peoples and there¬ 
with to make a trustworthy and interesting book 
whioh will be indispensable for students 
Nor 3108, V 014 127] 


The Bushmen are relatively 4 ladbe-oomera fete 
South Africa from East Africa; they were preceded 
by the * Boskopoid ’ race and doubtless by Otbei 
races yet to be identified The Rhodesian mart (A 
Broken Hill, who belonged to a muoh more primitive 
race, is not mentioned, evidently as he did not 
contribute anything to the Khoisan Still later 
than the Bushmen came the Hottentots, they 
appear to have sprung out of a mixture of the old 
Bushman population of East Africa with an early 
immigration there of Hamites, who gave them 
cattle and those peculiarities of language by whioh 
they are distinguished from the modern Bushmei^ 
The southern Bushmen represent the purest type, 
while the northern tnbes show some degree of inter¬ 
mixture with other peoples, as their greater stature 
and darker colour suggest 

The Hottentots as a whole are a fairly uniform 
people, their skulls, according to Shrubsall, seem 
to indicate that there was a Bantu Negro mixture 
which perhaps took place before their arrival in 
South Africa The Korana branch of the Hotten¬ 
tots are somewhat aberrant, they certainly have 
absorbed much Bantu blood, but there seem to be 
cranial indications of a Boskopoid element in their 
composition 

The greater part of the book deals with ttfe 
culture of the Bushmen and Hottentots, which com¬ 
plicated subject is attacked by Dr Schapera m a 
workmanlike manner, as is to be expected from a 
former student of Prof A R Radohffe-Brown The 
Bushmen have never been systematically studied by 
a trained ethnologist and the information is frag¬ 
mentary and occasionally contradictory This has 
made it impossible to como to definite conclusions 
on many points, and it is to be hoped that these 
debatable matters will be settled by work in the 
field before it is too late, if it be not so already A 
noticeable feature of the book is that the physical 
conditions under whioh the people live and their 
economic life are given due prominence, and the 
inter-relationship of these with the socio-religious 
life of the people is not overlooked 

The mimetic animal dances of the Bushmen were 
probably of a ritual character, but of their function 
and relation to the social life generally, scarcely any¬ 
thing is known Purely decorative art is rare and 
very poorly developed, but their pictorial art, con¬ 
sisting of paintings and engravings executed on rook 
surfaces, is well known It has for a long time been 
recognised that the paintings are of different styles 
and that some are superimposed on others, thus 
giving a relative chronology , recently Mr M. C 
Burkitt has demonstrated an interesting sequence, 
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but there la much yet to be discovered in studying 
a wider area 

The only Hottentot people whose social organisa¬ 
tion is at all well known are the Naman of the 
south-west, of whom a special study from this point 
of view has been made by Mrs A W Hoeml4 Her 
description has been supplemented in several re¬ 
spects by the observations of other writers, so that 
it is possible to amve at a fairly clear conception of 
the social structure of this division, but the original 
organisation of the other Hottentot peoples has long 
since been totally obliterated * 

# There is ground for supposing that the Hottentots 
formerly revered the moon Apart from invoca 
tions to the moon, their religious cult seems to have 
centred mainly in the worship of heroes, derived 
partly from animistic beliefs, partly from a personi¬ 
fication of the natural forces producing rain In a 
country like South Africa, where water is in places 
exceedingly scarce, it is not surprising that the 
annual rain ceremony is the most important re 
hgious ceremony of the Hottentots The Hottentot 
religious conceptions show in many respects a 
striking resemblance to those of the Bushmen The 
southern Bushmen to some extent stand apart from 
'the rest, they share with the others the cult of the 
moon and several beliefs concerning the dead and 
natural phenomena, but the beliefs centring m the 
Mantis among the Cape Bushmen have no parallel 
farther north Their mythology is far more elabor¬ 
ate than that of the Hottentots, which in its turn 
is more developed than that of the northern Bush¬ 
men 

There is a chapter on the difficult subject of tho 
Khoisan languages, an exhaustive bibliography, and 
numerous excellent photographs If the other 
volumes of this aeries prove to be as good as this 
one, we shall have a very valuable collection of 
fnonographs on African ethnography 

A C Haddon 


Modern Farming in Germany 

Handbuch dvr LandwxrtRchaft Herausgegeben von 
Fr Aereboe, J Hansen und Th Roemer Fllnf 
B&nde Lieferungen 12 25 ^Berlin PaulParey, 
1929 ) 5 80 gold marks each part 

OW that the publication of this handbook is 
complete, it is possible to form the compre¬ 
hensive view of the whole work that was defeated 
earlier by its fragmentary method of production 
With all the parts in hand, the objection based on 
non-conseoutiveness is reduced to a problem for the 
bookbinder 
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The complete handbook is admirable One could 
not, if one wished, withhold admiration from a work 
on agriculture on a scale commensurate with the 
size of the subject here the five volumes cover 
more than 3000 pages, and weigh, unbound, some 
ten kilograms In addition to quantity, quality is 
undoubtedly present The specialists who con¬ 
tribute know their subjects , the aim of the whole 
work is both to lay a foundation for the farming of 
the coming hundred years and to help the industry 
through its present crisis, and even if this may seem 
a little ambitious, the result has been good While 
the book does not go deeply into fundamentals, on 
the practical side it covers the best of existing farm¬ 
ing methods (using ‘ farming * in an extremely 
wide sense), describes ways of improving them, and 
introduces new ones The reference, not unnaturally, 
is almost always to German conditions , for English 
readers the book will be useful chiefly as a fund 
of information about German fanning, both in 
organisation and in details of its execution When¬ 
ever one wants to know how so and so is done in 
Germany, it will be natural to turn first to this 
handbook 

The twenty eight separate contnbutions that are 
included in the fourteen parts here assembled can 
scarcely be reviewed individually All the volumes 
except that dealing with the principles of arable 
fanning (vol 2), which was completed in the earlier 
instalments, are represented that is to say, much 
of the economics of farming (vol 1) and of general 
ammal husbandry (vol 4), almost the whole of 
crop husbandry (vol 3), with a special section on 
agricultural machinery, and of special ammal 
husbandry (vpl 5) In the first and fourth volumes 
the individual contributions cover a certain aspect 
of the general subject, while in the third and fifth 
volumes a single type of crop or live stock is 
described in each contribution 

Many of the contnbu tions are so thorough and 
informati\ e that they are worth purchasing on their 
own merits investigators who would not in any 
case buy the whole handbook might be recommended 
to get the sections beanng on their own work 
Since the handbook was published m parts, this 
should easily have been arranged—but actually the 
method of production makes it decidedly difficult 
The obstacle, which has been referred to in a review 
of the earlier instalments, is a lack of correlation 
between the parts as published and the actual 
sections of the handbook, it could have been 
obviated when publication was complete by a 
summary table mdioating the numbers of the parts 
in whioh each contnbution appears This has not 

o 1 
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been done, however, the information cannot be i throughout Whether such exhaustive diicuesioos 


found either in the publisher's announcement or in 
the general table of contents printed in the cover of 
each instalment In consequence, the advantage 
from the reader's point of view of publication in 
separate parts has been lost 

The Physiology of Micro-organisms. 

Physiology and Biochemistry of Bacteria By Prof 
R E Buchanan and Prof Ellis I Fulmer Vol 1 
Growth Phases, Composition and Biophysical 
, Chemistry of Bacteria y their Environment and 
Energetics Pp xi+510 34s net Vol 2 
Effects of Environment upon Microorganisms 
Pp xvii + 709 34a net Vol 3 Effects of 
Microorganisms upon Environment, Fermenta¬ 
tive and other Changes Produced Pp xv+575 
34$ net (London Bailh^re, Tindall and Cox, 
Vol 1, 1928 , Vols 2 and 3, 1930 ) 

HE treatment of the subjeot, as may be seen 
from the size of the work, is exhaustive, yet 
the authors do not consider that they have presented 
more than an introduction to, or an outline of, our 
knowledge of the physiology and biochemistry of 
the bacteria, yeasts, and moulds In their opinion, 
many of the topics discussed could profitably be 
submitted to monographic treatment, but limitations 
of space prevented them from carrying out such 
an elaboration Their purpose, therefore, was to 
compile and systematise the material relating to 
the physiology of micro organisms, they have well 
succeeded in their monumental task The bfblio 
graphics of literature cited run to 30, 110, and 140 
pages respectively in the three volumes the whole 
work brings under one cover abstracts of papers 
scattered m a variety of journals, arranged accord¬ 
ing to the divisions of the subject selected by the 
authors The treatise forms, therefore, a very useful 
work of referenoe 

Many will find the work also of value from another 
point of view , each section is preceded by a general 
discussion of the physical or chemical principles 
involved, which alone would be useful as an intro 
duotion to certain aspects of biochemistry Thus 
there are extensive discussions of such subjects as 
the physical and physico-chemical characteristics of 
systems of various degrees of dispersion, the different 
types of energy and chemical thermodynamics, the 
velocities of chemical reactions and the effeota of 
temperature changes upon them, the characteristics 
of certain electromagnetic waves and the character¬ 
istics of ensyme action and a classification of 
snzyffts Free ufce* is made of chemical formula 
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should find a place m a work of this type is perhaps 
doubtful, but there is no question as to their valuer 
for many workers who may not wish to be referred 
to the larger text-books of biochemistry 

The titles of the volumes give some idea of the 
scope of the work, but further details may be given 
to illustrate its comprehensiveness In the first 
volume, a chapter is devoted to growth phases and 
growth rates in cultures of micro-organisms, in 
which may be found details of different methods of 
counting the numbers present in a given volume 
the subject lends itself to a mathematical treat^ 
ment The chemical composition of the cells of 
micro-organisms is next considered the account 
of bacterial pigments forms an interesting section 
Brief referenoe is also made to the reoent work on 
the antigenic polysaccharides The section on the 
physico-chemical characteristics of systems of 
various degrees of dispersion is one of the most 
complete in the book and includes discussions on 
the properties of true solutions, surface tension, 
adsorption, viscosity and osmotic pressure, on the 
Donnan equilibrium, on conductivity and hydrogen 
ion concentration and the electrometric and colon 
metric methods of measurement of the latter, antt 
on the properties of colloids 

From that point the transition to the agglutina¬ 
tion of bacteria by various agents is natural and 
easy Reference is made to agglutinins, antitoxins, 
opsonins, and antibodies, familiar to the human 
pathologist and bacteriologist The final chapter 
of this volume deals with the energy relationships 
of bactena, especially the energy changes in oxida¬ 
tions and reductions earned out by them, and the 
utilisation of energy in synthesis, in the production 
of light and of movement, as for example m chemo- 
tropism 

The chapters m the second volume will be~8P 
interest to a wide circle of readers The effects of 
temperature, of rays and emanations, and of various 
physical environments are desenbed m detail 
apart from the general scientific interest of the 
descnptions, human pathologists will find them of 
value from the point of view of the destruction of 
micro-organisms by the various agents cited, as well 
as of the changes in pathogenicity wbioh can be 
induced In succeeding chapters the effects of the 
chemical environment are considered the treat¬ 
ment is systematic, inorganic compounds and their 
ions, non nitrogenous and nitrogenous organic t com 
pounds being taken m order Here the action of 
germicides may be found described m detail The 
presentation of the structural formulie of^sll the 
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>ompounds considered lends an added value to these 
chapters in fact! they may be of use as a source of 
•eferenoe to those who wish to know the structure 

a number of complex organic substances, includ¬ 
ing the antiseptic dyes 

The third volume deals with the changes pro¬ 
duced in various compounds by micro-organisms 
*nd the agenoies by which these are effected one 
chapter is devoted to symbiosis The arrangement 
jf the subject matter is on the same lines as m 
bhe second volume An important section is that 
dealing with fermentation Structural formula are 
again freely used 

It is impossible in a short review to give more 
than an outline of the scope of the treatise, but 
enough has been said to show the wide appeal of 
bhe work It is up-to-date, although in a science 
which is advancing so rapidly, revision with our 
increasing knowledge wilt in places be required, as 
the authors themselves acknowledge Their desire 
that the work should indicate not only what has 
been accomplished, but also what remains to be 
i one, appears to have been fully realised It should 
be in the hands of all bacteriologists, as well as of 
those who have to deal with similar chemical pro¬ 
cesses earned out by the higher organisms The 
volumes are clearly printed, and each is provided 
with three mdoxes, to authors, to subjects, and to 
micro-organisms 


Our Bookshelf. 

Guide to the Study of Animal Parasites By Dr 
William A Riley and Reed 0 Christenson 
(McGraw-Hill Publications m the Zoological 
Soiences ) Pp xv +131 (New York McGraw 
Hill Book Co, Inc , London McGraw-Hill 
Publishing Co , Ltd , 1930 ) Is 6d net 

This work ib the outgrowth of Prof Riley's fifteen 
years' expenence m presenting the mam facts of 
parasitology to students in the laboratory The 
authors suggest that the first two practical periods 
should be devoted to a general survey of the 
parasites of the frog —Trypanosoma and Lankester- 
eUa (wrongly spelt throughout the book) m the 
blood, Heimmtnes in the lungs, alimentary tract, 
and bladder, and Protozoa in the large intestine 
and kidney Attention is then directed to the 
Trematoda, represented by Pdystomum, Cion - 
orchis , and Fasciola , and a key to the chief 
groups of cercarue is added The study of 
cestodes begins with that of Tania ptstformis I after 
which the human tsemas and representative species 
of Hymendepts , Dtpyhdtum, m DiphyUobothnum, 
Mukiceps, and Echinococcus are briefly considered 
A scans, the hookworms, Trtchtnclla, and Trxchurxs 
are the Nematoda chosen for examination 
Instructions are given for the examination of 
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fasces for eggs (with a key to the earn of helminth** 
in human faces) and of small mammals for 
adult worms The section of the work on Proto¬ 
zoan parasites deals successively with Entamoeba 
histolytica and coh , Trypanosoma Itwxsi, Qiardia 
and other flagellates, Monocystis, Eimena , human 
and avian malaria, Babesia , Sarcocystis and the 
ciliates of the frog's rectum Suggestions are 
added on the use of text books, journals, and in¬ 
dices relating to parasitology, on the collecting, 
preservation, and mounting of specimens, lists 
are given of the more important parasites of the 
cat, dog, pig, sheep, rabbit, rat, fowl, and frog, 
the organ infected oemg indicated, references to 
works on parasitology, chiefly in English, are 
appended, and there is an adequate mdex 

The lists of parasites would have been shortened 
without impairing their value to the student by 
omitting species rarely recorded Sarcocystis , 
common in the muscles of the sheep and the rat, 
and perhaps the trypanosome not infrequently 
present m the blood of the rabbit, might have been 
included in the lists 

The information and instructions set forth in the 
book, supplemented, as no doubt is the case, by 
additional details on anatomy and life-history 
given in the laboratory, form a sound practical 
guide to the beginner in parasitology 

The Unknown Self a New Psychological Approach 

to the Problems of Life , with Special Reference to 

Disease - By Dr Georg Groddeck Pp 207 

(London TheC W Daniel Co , 1929 ) Is M net 

This little volume hae been translated with the 
object of introducing the point of view of Dr 
Groddeck to English readers It consists of a 
senes of short papers wntten at different times and 
for different audiences, but all informed by the 
same spirit He has sought to understand why 
people get ill, in order to help them to get well 
Although m sympathy with, and an exponent of, 
the psycho analytic theory, yet he cannot be located 
to any one school of thought or therapeutic practice 
He is in line with the thinkers who, at vanous 
times, have arisen as rebels against an intellectual- 
ism that would interpret the whole human being on 
materialistic lines 

The elusive prospect of being able to comprehend 
humanity on mechanical principles has always 
appealed to some thinkers Galon in the second 
century criticised the narrow mechanical school of 
the methodists, while the misdirected application 
of the brilliant development of the so-called 
mechanical sciences in the seventeenth century 
stimulated Stahl to his polemical defence of & 
unifying animating principle over and above the 
machinery of life Groddeck postulates an unknown 
and for ever unknowable force m man, which, for 
purposes of exposition, he calls the f It * The It 
is not merely the unconscious of the psycho-analytic 
school, but “includes both conscious and uncon¬ 
scious processes and holds absolute sway over 
the activities which it has built up There is no 
opposition between the ego and the It, rather is the 
ego a function of the It Y ’ No adequate definition 
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of the It can be given, but the author maintains 
that the reality of its existence is demonstrated con¬ 
stantly in everyday life, which <( is an uninterrupted 
revelation, a continuous self-exposure of the It ” 
The first part of the book is concerned with 
setting out the more theoretical aspects of the 
theory, while in the clinical communications the 
application of the theory to the diagnosis and 
treatment of various common complaints is given 
While there is much m the book that readers will 
find difficult to understand, they will not find it dull, 
while even the orthodox, if they are not too old m 
thought, will find it stimulating and challenging 

Elements of Forestry By Franklin Moon and Prof 
Nelson Courtlandt Brown Second edition, re¬ 
vised and reset Third printing, corrected 
Pp xvn-f409 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1029) 17s 6d net 

Moon and Brown’s “ Elements of Forestry ” has 
had a wide popularity in the United States First 
published in 1914, a second edition was issued in 
1924, and now a revised and corrected third pnnting 
In this latter, the entire text has been revised and 
corrected, particularly with leference to up to-date 
statistics, new facts made available or recently 
deteimined, and in other ways the text has been 
brought up-to-date The authors state that they 
“ have purposely left out many statistics and 
figures, such os prices, which change from time to 
time ” In a book presumably used as a text book 
this is a wise decision, which the authors’ experience 
since the first publication of the book will have 
shown desirable 

The scope of this book is far wider than any of its 
type we remember in Britain The range of sub 
jects dealt with in its 387 pages (omitting appen¬ 
dices) covers the whole business of forestry from the 
elements of sylviculture (after a preliminary chap¬ 
ter on forestry and its meaning and importance), 
forest protection, forest mensuration, lumbering, 
wood utilisation, wood technology and preservation, 
forest economics, and forest finance A description 
of the United States Forest Service and the State 
forest activities follows, the book concluding with 
some regional studies of forest regions m the United 
States For anyone possessed of some consider¬ 
able knowledge and training m forestry and what it 
anna at, this book should prove of very great interest 
and merits its popularity Whether it is equally 
useful for the student is perhaps more doubtful— 
since the treatment of many of the branches dealt 
with has of necessity been brief, condensed, and 
rather perfunctory, owing to the limits of space 
placed upon the authors 

A Text Book of Economic Zoology By Prof Z P 
Metcalf Pp x+3&2 {Philadelphia Lea and 
Febiger, 1930 ) 4 dollars 

The chief interest in foreign text-books is to see 
how other peoples meet problems of education In 
a southern agricultural State such as North Caro¬ 
lina, which stretches from the Allegheny Mountains 
to Gape Hatteraa, it is important that students 
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should be taught about the pests aod parasites 
of man and his crops But it is still more neoes- 
sary in a higher educational college that the pro¬ 
fessor should make his students think for them¬ 
selves The author’s science is * systematised 
knowledge but facts are barren to the student 
unless he is helped to consider the laws and proxi¬ 
mate causes relating to them Surely here the 
professor is attempting an jmjKMsibihty in dealing 
with the phyla of the animal kingdom in rotation, 
defining their characters, etc , without his class 
having acquired any knowledge of the anatomy of 
any animal in relation to the functions common 
to all animals There is, too, a lack of balance, 
37 pages of bird classification as compared with 
3 pages for fish, while important diseases like bil- 
harzia, sleeping sickness, hookworm, etc , surely 
deserve fuller treatment 

The book has potentialities and its tables and 
illustrations are good, while the list of economic 
animals is very complete, especially the ticks and 
mites A central theme is necessary, but this we 
failed to find Wo suggest that a short discussion 
of the facts of evolution and heredity is essential 
to the intelhgcnt reading of a text book of zoology 

A Study of the Oceans By*Prof James Johnstone 
Second edition Pp vm + 235 (London 
Edward Arnold and Co , 1930 ) 10s 6d net 

Prof Johnstone’s study of the oceans is bnef 
but it touches many aspects of the subject Aftec 
a chapter on the origin of the earth and the 
geological histoiy of the oceans and continents, 
ne goes on to discuss the classical geography of 
the oceans, tracing the development of knowledge, 
mainly of the superficial extent of the oceans, 
up to the present time The second half of the 
book contains chapters on the physical and human 
geography of the great ocean basins No one 
could complain of lack of interest in the volume, 
but it is possible to suggest that too much has 
been tried within the compass of some two hundred 
pages The present issue is the second edition, 
which differs from the first mainly by the addition 
of a number of short appendices on isostasy, 
the Wegener hypothesis, methods of navigation, 
and the tides There are numerous sketch maps 

La photographic d'amateur Par Dr R4mi Ceil- 
lier (Bibliothfeque pratique de Famateur ) Pp 
96 (Pans J -B Bailli&re et fils, 1930) 
francs 

This little book contains a considerable amount of 
useful information on photographic apparatus and 
the use of it, and the photographic processes that 
amateurs are generally interested in It will help 
the photographer to understand his work We t hink 
it is a pity that the book has no index, and that 
the table of contents consists only of the short 
headings of the seven chapters of which it consists 
Some of the lesser-used pnnting methods, such as 
carbon, bromoil, etc * are passed over with a mere 
mention, presumably so that the space available 
may be devoted to the more important subjects of 
lenses, cameras, and negative-making 
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Letters to the Editor. 

[The &d%tor does not hold himself responsible for 
opinions expressed by h%* correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natttbe No notice Is taken 
of anonymous communications ] 

Constitution of Osmium and Ruthenium 

These two elements yield volatile tetroxides and by 
means of these their mass-spectra have now been 
obtained Osmium totroxide was first experimented 
with , its action on the discharge, even m the smallest 
amounts, is quite amazing The whole mechanism of 
current flow is violently disorganised and only slowly 
recovers In consequence the admission could only be 
by very small penodical doses during the exposure, 
and it was only with the greatest difficulty that spectra 
of adequate density were obtained These indicate 
four strong isotopes and two very weak ones, one of 
the latter being isobanc with tungsten, W lifl For 
tunately it was easy to photograph on the same plate 
several short exposures of the mercury group, which 
is sufficiently near in mass to provide a reasonably 
reliable density scale The mass numbers and pro¬ 
visional relative abundance are as follows 

Massnumbor 186 187 188 189 190 192 

Percentage abundance 10 06 13 5 17 3 261 42 6 

Lines at 206, 208 due to OsO are close enough to 
Hg 202, 204 for a rough value of the packing fraction 
of osmium to be obtained This appears to be 
- 1 0 h 2 0, about that expected These results com 
bine to give a chemical atomic weight of 190 31 ± 0 06 
and suggest that the present one of 190 9 is consider 
3hlv too high 

Operations which were difficult with the osmium 
compound were found to be nearly impossible with 
that of ruthomum Not only did the vapour rapidly 
attack the grease of the admission stopcock, but also 
the presence of mercury in the doubly charged form 
interfered seriously with the identification and mea¬ 
surement of the ruthenium lines Every device was 
tried to eliminate the mercury lines, but only on one 
siioctrum were they so reduced that it was possible to 
draw conclusions that ruthenium had six isotopes with 
the possibility of an extremely faint seventh The 
following figures, which are only rough estimates from 
the photometry of the faint lines, are the beat avail 
able 

Mam number 90 (98) 99 100 101 102 104 

Percentage abundance 5 ? 12 14 22 30 17 

Assuming the packing fraction to be about - 6, 
these give an atomic weight of 101 1 The present 
chemical value is 101 7, but as the lines 99, 100, and 101 
are certain to have been enhanced a little by mercury, 
although its lines at 99 5 and 100 6 could not be seen, 
the divergence can be partially accounted for Of the 
i so banc pairs 96, (98), 100 which ruthenium forms with 
molybdenum, the first is of unique interest, for should 
the doubtful isotope of zirconium (Zr* 6 ) be confirmed, 
there would exist an isobanc tnplet, an occurrence of 
great interest and so far unknown F W Aston 
Cavendish Laboratory, 

Cambndge, Jan 31 


Spectrum of Connie Rays 
Since 19281 have been carrying out expenments on 
►the absorption of cosmic rays in Lake Constance, 
which is 250 m deep and lies 395 m above sea level 
I was able to follow the oosmio rays to a depth of 
236 5 m Analysis of the absorption curve snowed 
four components of different penetrating power 
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The results were obtained by means of a registering, 
electrometer specially designed for this purpose, whioS 
combined a wide range with great sensitivity Tty* 
declining throw of the filament was registered on a 
stationary photographic plate by means of a lamp that 
illuminated the filament for a few seconds onoe an 
hour from the aide, thus giving a bright line on a dork 
background The electrometer was connected to an 
ionisation chamber consisting of a steel cylinder of 
33 5 litres capacity and 1 cm thick filled with carbon 
dioxide at about 30 atm pressure The entire appar¬ 
atus could be made water tight, and was anchored 
in the middle of the lake ana suspended at various 
depths with the help of floats 

The first expenments, m October and November 
1928, showed that the cosmic rays could be traoed 
and measured to a greater depth than R A Millikan 
and C H Cameron have stated (Cf Phys Rev , 31, 
p 921, 1928 ) These authors found that between the 
depths of 57 m and 67 m below the surface of the 
atmosphere no further decrease in ionisation could be 
observed in their apparatus On the other hand, my 
observations of 1928 showed (cf Naturw , 17, 183, 
1029) 


At a depth of 


78 6 m an ionisation of 1 65 volts per hour 
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Subsequent oxpenments in the winter of 1929-30 
proved that the decrease in ionisation at greater depths 
had not been caused by a decroase in the radioactivity 
of the water towards the bottom of the lake In these 
expenments the ionisation chamber was enclosed m 
a protecting tank 2 5mm diameter, which was filled 
with water fiom the surface of the lake When the 
apparatus was sunk to various depths a constant layer 
of water 1 m thick shielded the ionisation chamber 
from the radioactivity of the water outside The results 


Volt* per honr 



Depth in metre* below the tnrfaee of water 
Fio 1 


obtained in this way are m complete agreement with 
the curve plotted in 1928 without the protecting tank, 
a slight correction of 0 05 volt per hour being applied 
to account for the altered residual ionisation The 
former values are thus shown to be independent of the 
radioactivity of Lake Constance Fig 1 shows all the 
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points obtained, those without the tank being marked 
by circles the others by black dots The experiments 
below 20 m of water are reproduced on a tenfold 
scale Fig 2, showing the values below 75 m of water 


Volt# per hoar 



Fig 2 

on a still larger scale may serve to illustrate the 
accuracy of measurement 

In August and September 1930 the results were 
tested again with tho help of a Geiger Muller electron 
counter tube which was sunk to various depths and 
acted on an electric clock the dials of which were 
photographed automatically at fixe 1 intervals The 
results obtained are given in the foil vwing table 


Depth In tn 
below nurfa * 
of water 

T tal period of 
tl re n rles of 
registrations 

Average n anber of imp lees 
per hour 

0 

(about 1) 

] ) our 

i 

7920 ^ 
5500 


(about 3) 

7 


4840 

3610 

The residual ini 

9 

1* 

3350 

pulses (about 500 

18 

i 

2000 

per hour) due 

34 

93 

3 hours 

V 

867 
172 5 

to tho appa 
ratus have boon 

133 

88 5 

subtracted 

183 

5i : 

52 5 


235 

28 j 

13 ; 



From 7 m downwards the absorption curve of the 
cosmic rays obtained with the electron counter tube is 
in good agreement with that gained by the ionisation 
method Nearer the surface the readings of the elec 
tron counter tube are relatively too low This is 
probably due to the electrical and mechanical lag of 
the registering apparatus 

The analysis of the absorption curve was made by 
my collaborator Herr W Kramer assuming mcidenoe 
of the rays from all directions and taking the scattered 
radiation into account (cf H Kulenkampff, Phys 
Zeus SO, 661 1920) Four components resulted The 
relative intensities of the hardest three components 
on entering the atmosphere are 0 81 6 4 16 35, the 
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hardest radiation being the least intense. *fbe tys* 
absorption coefficients are 9 020, 0 073* and 01» to* 
apectrvely pier metre of wAfcc r The fourth component^ 
with the longest wave length, oould not be determined 
numerically 

According to Klein and N lshma’s formula, the wave* 
length of the hardest component is 0 63 x 10 u cm * 
whereas the complete transformation of a proton and 
on electron into radiation would correspond to a 
wave length of 1 313 x 10 cm 

E Rbobneb 

Physikalisches Institut der 
techmsohen Hoohschule, 

Stuttgart, Jan 13 


Excitation Probabilities of Singlet and 
Triplet States 

It has long been known from experimental evi 
dence 1 that triplet states in the spectra of two elec 
tron systems differ from the corresponding singlet 
states in their behaviour to electron impact The 
probability of excitation of a triplet level has a sharp 
maximum for electron energies just above the excita 
tion potential whereas m the case of singlets the 
maximum probability is not sharp, and occurs at 
energies considerably beyond the resonance potential, 
also, for high velocities the tnplet excitation is 
negligible compared with the singlet excitation The 
difference must he in the fact that the triplets can 
only be excited from Ihe ground state by electron 
exchange, and Oppenboimer 1 has shown in general 
how this may be approximately calculated 

Using this theory and wave functions given by 
variation methods ■ we have calculated the prob 
ability of excitation of the 2 8 P and 2*P states qf 
helium as a function of the velocity of the exciting 
electrons The curves obtained are shown m the 
accompanying diagram (Fig 1) and exhibit the above 



Fig 1 —Excitation prob* bill ties of ringlet and triplet P aUts of 
helium The ordinate* for the singlet have been halved, to fodll 
tafce comparison 

0,-0 R3 x 10 * cm the radio* of the first Bohr orbit of hydrogen 

mentioned characteristics No high accuracy is 
claimed for the absolute values owing to the approxi 
mate nature of Oppenheimer s theory, but it sgezns 
clear that quantum mechanics adequately describes 
the phenomena 

A detailed account of this work will be published 
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later, oatoqlations already la progress for other 
levels, incfaftfiqg the effect of exchange on elastio 
scattering The probability of dissociation of hydro- 
gen molecules by electron impact into two neutral 
atoms in the ground state, whioh is a similar process 
to the excitation of triplet states, is also being con 
sidered H 8 W Massey 

C B O Mohb 

Tnnity College, Cambridge, 

Jon 21 

1 Hanle, ZeU f Ph*9 , 54, 04, 1030 Skinner and Lees, Naturi, 
1S3, 834. 1929 Schftffemiont, Z*U f Phut, AS, 104, 1030 
■ /W Jl«>, M, 341, 1029 
• Kckirt, Phtft R*v , M, 878 , 1030 


The Crystal Structure and Polymorphism of 
Hydrogen Halides. 

In a previous letter to Nature (July 19, 1930, p 97) 

1 communicated some preliminary results upon the 
crystal structure of hydrogen iodide I have now 
repeated, with greater accuracy the X ray examine* 
tion of this substanoe, in order to investigate the 
discrepancies previously observed m certain values 
of the lattice dimensions, and have also examined 
solid hydrogen chloride and bromide at different 
temperatures, using, for X ray examination, the same 
apparatus aa previously described (Natube, Mar 22, 
1930, vol 126, p 467 , Rend Acc Lxncei , vol 11, 
p 679) 

The results obtained for hydrogen ohlonde agree, 
in the mam, with those of Simon and Simeon (Zett 
schnji f Phyatkj vol 21, p 168), with the exception 
that the a constant of the cubic modification, stable 
over 98° aba , has been found to be smaller them that 
obtained by them, namely, a=6 44±001A at the 
#raiwition temperature (instead of 5 64 at 103° abs 
by Simon and Simeon) The volume of the element¬ 
ary coll is then 161 x 10* 4 c c , the density, for a 
coll containing 4 molecules, is 1 49, which is in better 
agreement with the experimental density (1 47) than 
their calculated results 

The modification of hydrogen chloride stable at 
lowor temperature was examined by cooling the 
capillary of the spectrograph with liquid nitrogen 
The photogram taken at 85° abs shows numerous 
lines, of which only a certain number correspond to 
the tetragonal system for an axial ratio cja~ 1 10, 
and for one side of the base of the elementary prism 
a - 6 27 A Most likely this modification of hydrogen 
clilonde possesses a lower symmetry, perhaps rhombic, 
with axial ratios near those belonging to the totra 
gonal system 

Hydrogen bromide, like the chlonde, is dimorphous 
The modification, stable at high temperature, shows 
at 100° abs a face centred cubic structure The side 
of the elementary cell is a = 5 77 A, the volume 
192 x 10 - * 4 c c , the density, for a cell of 4 molecules, 

2 78 

The low temperature stable modification shows 
tetragonal symmetry, with an axial ratio c/a =1 10, 
and with a basic side a = 5 55 A , or perhaps a pseudo 
tetragonal structure with ratios very little different 
from those of a tetragonal one The volume of the 
cell is 188 x 10" M c c at 90° abs 

Various photograms of hydrogen iodide have been 
taken, cooling m succession the capillary of the 
spectrograph with liquid hydrogen chlonde (188° 
abs ), methane (112°), oxygen (90°), nitrogen (77°) 
Hydrogen iodide was prepared by the action of 
iodine upon red phosphorus I have succeeded m 
jesting much better defined photograms than before 
They oont&in many lines which cannot be ascnbed 
to iodine impurities originating from photochemical 
decomposition of hydrogen iodide, as I thought at 
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first, and which cannot be arranged in 4 cubical 
structure On the other hand, following this hypo¬ 
thesis, some divergences could be observed between 
the calculated and the experimental lattice distances. 
I have thus come to the conclusion that hydrogen 
iodide does not show, as I had previously considered, 
a face centred cubic structure, but a face-centred 
tetragonal structure with an axial ratio not much 
differing from the cubic one As a matter of fact, all 
lines of the photogram can be assigned to a face- 
centred tetragonal structure, with an axial ratio 
cja = l 08 and a side of the elementary cell a =6 10 A 
at 100° abs The volume of the cell is 246 x 10 M oo ( 
and the density, for a cell of 4 molecules, 3 46 (The 
present values do not differ much from those previ 
oualy calculated for a cubic structure ) 

From the lattice constants of the cubic modifica¬ 
tions of hydrogen chlonde and bromide the ionic 
radii of cnlonno and bromine can be calculated, 
assuming the ions to be tangential in the face oentred 
cubic lattice the new values are somewhat higher 
than Goldschmidt’s values calculated from the 
alkaline halogenides (“ Geoch Verteilungsgesetze d 
Elem M , Norsk Vid Ah, 7, 1926), but they are 
perfectly consistent, as previously pointed out by 
Nasini and myself (Nature, Mar 22, p 467 , June 14, 
p 889, 1930 Rend Acc Lincct , vol 11, p 1009, 
vol 12, p 141 , 1930), with the atomic radu of the 
inert gases having the same number of external elec¬ 
trons, as the following table shows 

01 —181 (Goldschmidt), 1 02 (Natta) A— 1 02 (Simon Slauon) 
Br-194 , 2 04 Kr»2 04 (Naalnl Natta) 

1=2 20 , 2 21 „ X —2 18 (Natta Naalnl) 

The 2 21 value of the lodme ion is obtained from 
the ratio of the volumes of the elementary cells of the 
isomorphous modifications of hydrogen iodide and 
hydrogen bromide, assuming as the bromine ionic 
radius that calculated from the cubic modification of 
hydrogen bromide We might also assume for the 
iodine ion a non-sphenoal form, as has already been 
suspected from the structure of other iodides 

I cannot agree with Simon and Simson’s hypo¬ 
thesis as to hydrogen chloride, and I assume that 
hydrogen halides show ionic structure and not mole¬ 
cular lattices as supposed by them This is proved 
by the agreement observed between the ionic radu of 
the free hydrogen halides and those of the alkaline 
halides The contraction suffered by the anion in 
the lattico of the latter must be ascnbed to polarisa¬ 
tion forces due to the alkali cation G Natta 

Laboratory of General Chemistry, 

Royal Polytechnic, Milan, 

Jan 17 


Bands in the Spectrum of Boron Hydride 

With the object of obtaining band spectra due to 
compounds of boron, we have investigated the radia¬ 
tion emitted by a condensed discharge in a tube 
through which a stream of BC1 S was passed Besides 
the atomic lines of boron, ohlonne, aluminium (from 
the electrodes), and hydrogen (perhaps due to HC1 
present in the BC1,), we found a number of widely 
spaced bands in the neighbourhood of 4000 A , which 
we ascribe to the molecule BH Photographs taken 
in the first order of a 21 ft concave grating showed 
that these bands consist of single P , Q , and R* 
branches, the Q branch containing a considerable 
number of lines, and the lines P(0), P(l) being miss¬ 
ing The bands must hence be considered as a 
transition, probably corresponding to the 
UI —y *2 transition observed for A1H hy Eriksson and 
Hulth6n 1 The P- and P-Imes of the strongest band 
are accompanied for higher rotational quantum 
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numbers by weak satellite* due to the isotopic mole¬ 
cule B W H The frequencies of the principal lines, 
omitted by the molecule B U H, may he represented 
with good approximation by writing for the rotations 
terms of the HI state 

r^ fl+ BV+})»+i)V + J) 4 , 

for the rotational terms of the l £ state 

r^v + j^+DV+i) 4 . 

with 

» 0 -23073 60, B' = { j{ D' = -0 00U7, 

B" =\ \ 798, D'= -000114 

The two values of B' in the upper state arise from 
the fact that its rotational levels consist of two com 
ponents each on account of A doubling Their differ 
ence increases proportional to (J -fl) 2 or practically 
proportional to J(J + 1) as required by the theory for 
MI states 2 The lines of the Q branch start from the 
lower, the lines of the P and E branch from the 
higher ones of these components From the above 
values of B one finds for the moments of inertia 
V = 2 32 x 10 « gm cm », l" ^2 35 x 10‘« gm cm », for 
themtemucleardistances r 0 ' -r 0 * — 1 23 x 10 •cm A1 
though the moment of inertia w slightly smaller m the 
upper state, so that one expects at first that the bands 
would be shaded toward the violet and that the P 
branch would form the head, the fourth power terms 
in the formal® for the term values reverse this be 
haviour and cause the R branch to form a head m 
the neighbourhood of J =24 Since the moments of 
inertia differ so slightly in the two states, the lmes 
of the Q branch he at first extremely close together 
and only become resolvable for J =18 on our photo 
graphs The band just discussed very likely is the 
0 —> 0 band of the system Two weaker bands of the 
same general appearance with origins at 4367 A and 
3696 A we believe to be the 1 —»-1 and the 1 —>■ 0 bands 
Full particulars, also as regards the analysis of these 
weak bands, will be published elsewhere 

We wish to express our thanks to Dr Kronig for 
many valuable suggestions during the course of this 
investigation 

W Lochtk Holtgrevkn 
E S VAN DER VLEUGEL 

Natuurk undig Laboratonum 
der Rvjks Universiteit, 

Groningen, Jan 20 

1 Zfiti f Phyt , 34 775 , 192ft 

• S*> Kronig, text / Phy» , 50, 347 1028 Hill and Van Vlock 

Phyt Rev , 33, 250, 1928 


Spectra of Te IV and Te VI 

Following the identification of the doublet system 
of S© IV (reported m Nature of Oct 11, 1930, p 668, 
and recently communicated to the Royal Society), the 
corresponding spectrum of tellurium, of the same 
chemical group, has been examined Vacuum spark 
spectra of the elemont, taken at Uppsala, in the region 
A1400-X400, have indicated the existence, among the 
lmes of Te IV, of several pairs with separation 
9222 cm _1 , which could be easily assigned to the oon 
figurations 6a*6p, 6s*5d, and 5s6p s of trebly 
ionised tellurium 

Three pairs with 11,814 cm have also been 
identified as being 5*S 5 *P t &*P-G*S t and 5*P.5 I 2? 
of Te VI 

Further details will be published shortly 

K R Rao 

Imperial College of Science and 
Technology, 

London, Jan 23 
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Change of the Electric Polarisation of Ethyl 
Ether with Temperature, 

One of us has recently determined the changes of 
the dielectric constant E and density D with temperas 
ture T (J Mazur, Nature, 126, 649 , 1930) 

Starting from these data, we have computed, with 
the aid of the Clausius Mossotti formula 

P= 1 £-1 

the values of the dielectric polarisation of ethyl ether 
for the interval of temperatures between - 118° C 
and + 36° C The results of the computation are 
represented on the accompanying graph (Fig l) 



fig i 


The value of the dielectric polarisation increases 
slowly with the lowering of temperature from 0 6868 
at 36 5 C up to the maximum value 0 9209 at - 106 4° 
C At this temperature there is a sharp decrease of 
the value of the polarisation 
This very marked change suggests that at the 
transition point - 106 4° C previously found by us 
(M Wolfke and J Mazur, Nature, 126, 684, 1930), 
the structure of the molecule of ethyl ether undergoes 
some modification The behaviour of ethyl ether at 
the point of change - 105 4 ° C would thus differ from 
that of the helium (M Wolfke and W H Keesom 
Comm , Leyden, No 1, 92») A further study of this 
phenomenon is being made 

M Wolves 
J Mazur. 

Physical Laboratory, 

Technical Institute, 

Warsaw, Jan 6 
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Specie*-Pairs among IttMcts. 

Attention has recently been directed to the water 
beetles DerorucUa depreaatta F and D elegana Panz 
t>y F Balfour Browne m an interesting contribution 
to the Scottish Naturalist (Nov Dec 1930, pp 172 
188) In a previous study (-4nn Mag Nat Hist , 
her 9, vol 3, pp 293 308 , 1919) he showed that these 
two species could be separated by a number of char 
actors—sue, shape, colour, tarsal claws, width of 
adeagus — but that intermediates could be found 
which formed an unbroken senes connecting the two 
by insensible gradations His recent paper discusses 
the distribution, which is of great interest In 
southern England, D elegana only occurs , m northern 
1 ngl&nd and southern Scotland, both species are 
found, with all grades of intermediates f in northern 
Scotland and throughout Iieland, only D depressus 
and intermediates approximating to the D depreaaua 
type occur 

In 1927 Georg Ochs (Kolcopt Rundschau , Bd 13, 
p 34 30) directed attention to the whirligig beetles 
nown as Qynnus natator L , and showed that two 
forms, separable by size, colour, shape, punctuation, 
and slight differences in the acdeagus, were confused 
under this name The true Q natator L is found in 
the north eastern paleearctio region, while the other 
form, Q substnatus Stephens, occurs in south west 
Euiope At the extremes of their range both forms 
<xcui without admixture, while in noithem Europe 
both can he found side by side The common British 
foim is G substnatus t and D Sharp, who examined 
veiy large numbers, appears to have met with no 
other I have recently found a dark form occurring 
in t ambndgeshire and Scotland, which I described as 
(i 'rotator var fowleri (Rnt Mon Mag , vol 00, p 
7t 1930) Since then, through the kindness of F H 
Day and H Britten, I have examined specimens of 
the true G natator L from Cumberland My speci 
mens of G natator var jowlerx form an almost perfect 
sci los connecting Q natator L and G substnatus 
Sfcoph 

It therefore appears that we possess m G natator 
subatnatua a species pair almost exactly paralleling the 
D depressus eleganspair so beautifully worked out by 
Balfour Browne This seems unlikely to be mere 
come idenco, particularly as both the northern species 
are chaiactensed by melanism and pure races of the 
southern species occur in southern England It may 
be that other similar pairs exist in other groups No 
doubt a proper study of such species will go far towards 
a solution of some aspects of that difficult matter the 
species problem and throw now light on the process 
o£ evolution, here apparently in actual progress I 
woidd therefore be glad to have further information 
and also material of Gyrtnus, preferably in alcohol, 
from different localities, particularly Scottish, Irish, 
and Continental Joseph Omer Cooper 

Armstrong College, 

Newcastle upon Tyne, Jan 22 


Curling 

I have read with considerable interest the letter on 

< urltng by W H Macaulay and Brig General G E 
Smith in Naturf of Jan 10, m which they attribute 
the final twist of the ourling stone to regelation But 
«uiely the time has come when regelation in this con 
nexion should be relegated to the place of a labora 
Bby myth, and might almost disappear from element 
wy text books In 1921 the late Sir George Beilby 
produced his famous book on “ Aggregation and Flow 

< f Solids ” (Macmillan and Co , Lta) and showed that 
t hose familiar ice problems can only be explained on 
the theory of surface and mass flow 
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It is doubtful whether a really heavy man, even 
if he were standing on one skate only, could exert 
sufficient pressure to raise the temperature of the 
ice to anything like the amount required by the 
theory of regelation, while a curling stone weighs only 
a few pounds and presents, relative to a man on one 
skate, a very large surface to the ice 

In curling, one is dealing with a large number of 
factors, hut it is more or less possible to single out 
three which aie of primarv importance 

Ihe first consists of the direction of mass flow of the 
ice On a really cold morning, and in the absence of 
sun and on a carefully flooded rink, this should be 
more or less constant Anything like a rise in tern 
perature caused by bright sunlight will upset the con¬ 
ditions considerably, and hence the interesting but 
somewhat disconcerting variability of the ice as the 
sun rises over the hills and throws its welcome rays 
on those who are curling, about eleven o’clock in the 
morning during the winter sports season in Switzer¬ 
land 

In the actual curling there are two main forces 
acting on the stone m addition to gravity These are, 
of course, the initial foiward motion of the stone and 
the twist or handle Both of these are inducing sur 
face flow on the ice, and the actual direction of the 
stone is the resultant of these two forces, one or both 
of which may be opposed or reinfoiced by the direc¬ 
tion of mass flow of the ice und hence the very in 
tncate nature of the problem It m easy to see that if 
the direction of mass flow of the ice is the opposite to 
that of the initial direction of the stone, as the stone 
slows down a considerable amount of rotation may 
occur, and the stone may even remain stationary but 
rotating 

Beilby showed that the normal surface of the ice, 
or that due to mass flow, is entirely different from the 
mtreous surface due to surface flow , the ice compos¬ 
ing the suifaco of the one being stable in the absence 
of fuction, while the ice composing the vitreous film 
is only stable at temperatures far bolow the noimal 
melting point of ico Ihe conditions on the typical 
curling rink in Switzerland are such that the tiansi 
tions of sui face flow to moss flow are very rapid and, 
in some cases almost instantaneous 

That the problem is essentially one of the resultant 
of mass flow and surface flow is strongly borne out by 
the effect of sweeping Anyone who has been on tho 
curling rink must have noticed the almost astounding 
effect that can be piodured by good sweeping The 
real effect of an expert swoepor is to induce a strong 
surface flow anil hence a vitreous film immediately 
in front of the stone hence the velocity of the stone 
is maintained and it does not curl 

A G Lowndes 

Marlborough College, 

Wilts 


Biology In Education and Human Life 

In my Honry Sidgwick Memonal Lecture (Nature, 
Jan 3, 1931) I protested that those should he re¬ 
garded as lacking education who aie altogether ignor 
ant of the nature of living things ’ (p 21) Mr A 
D Ritchio has directed my attention to a sentence 
of Robert Boyle s, who about two and a half centuries 
ago, in much more beautiful words than mine, urged 
similarly that it is “ highly dishonourable for a reason 
able soul to live in so divinely built a mansion as the 
body she resides in altogether unaoquainted with the 
exquisite structure of it 1 ’ A V Hill 

University College, 

Gower Street, London, WC1, 

Jan 23 
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The Monds and Chemical Industry a Study m Heredity* 


u I propose to present his character and story with this 
object to cite him as the great example of those who do 
mightily yet cannot see what they are doing and who 
stand on the edge of doom with no vision of its approach " 
—Wolsey Hilaibe Belloc 

“ TN this world, ono is too frequently approved 
JL or disapproved without being understood ” 
This remark is passed by the Japanese professor 
of art, Yukio Yashiro, in the preface to the new 
edition of his opulent work on ‘ * Sandro Boticelli ”, 
in discussing criticisms aimed at his book Is it 
possible to understand any complex personality to 
the point of being able to “ approve ” his actions, 
by analysing them to their origin ? Prove, German 
prilfen , is a very difficult verb to apply, at least 
m English , in German, it is without ambiguity 
Some day, perhaps, biography will be written 
almost m terms of structural chemistry and the 
doctrine of descent stated in terms of the permuta¬ 
tions and combinations effected between genes 
then, types, structural units, will be dissected out 
It is fast becoming clear that even the most complex 
of natural molecular units are but repetitionals 
that they are built up of simple parts frequently 
repeated The candle is a fit emblem of its sub 
stance as it may be made of any length, burnt 
to any shortness , to the mind's eye, it is the like of 
the Roman Fascei, in contexture When, at last, we 
see ourselves as chemists shall see us, the most 
wonderful imprint of pattern will bo displayed upon 
our skins Maybe the analysis will not be possible 
before 1 Jeansery 5 is at its last gasp and we are 
about to dissolve into radiation Still, suspicions 
of structure are already held by some of us 

I merely wish to claim, in all modesty, that 
biography should be the recognised province of the 
structural chemist he alone can appreciate the 
complete interdependence of charactei and struc 
ture The supreme interest of chemistry comes 
from the fact, that it is the study of character as 
affected by structure Our senses seem to be but 
distortions of structure and electrical ripples— 
purely physical * emotions ' Witness the Poulsen 
phonograph, in which a steel tape is drawn across 
tho magnetic field of the telephone returning the 
tape against the way it came, we have speech 
reproduced The tape hears and remembers what 
it hears , can tell what it has heard it all but 
lives! It is so human that it also forgets We 
cannot doubt that the molecules of the metal are 
displaced when magnetically spoken at, that they 
remember by retaining the new positions imparted 
to them, that speech ib the molecular click as they 
revert to their original positions Seeing that 4 wire¬ 
less * can hit us as it does, there is no difficulty in 
understanding that we cannot but respond to every 
impression from outside 

We need to be far more observant of hereditary 
character The Mond family seems to me to be 
specially deserving of study in this connexion 
Seldom has the biographer had the opportunity I 
have had of observing both father and son through¬ 
out their whole career of public activity I first 
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met Ludwig Mond when his son Alfred was only 
three or four years old, m the early ’seventies* 
The parents were cousins , their two sons, Robert 
and Alfred, have always seemed to me to be near 
hybrids but with a clear bios from the mother The 
father was a man of very strong and determined 
character, almost rough originally , the mother, a 
woman of peculiar sweetness and sanity of outlook 
Alfred Mond was born when a touch of sulphur 
was still lingering in the air, under a just ascending 
star, a true nova of the first magnitude m industrial 
progress Growing up in an environment of 
strongly alkaline pH he w^s to develop throughout 
the p gamut, ever progressing, first as politician Bf 
changing hue, from a radical bright red to a mild 
conservative blue, then as 4 company combmer \ 
until at last he became not merely leader as an 
industrial magnate but an industrial statesman— 
the first of his kind No more interesting man has 
trodden the stage of public life during his period 
In heredity and environment, he'was subjeot to 
exceptional influences probably he had no peer, 
at least in his later days, when again the p y s Come 
in He was a peculiar being, maybe the forerunner 
of a new type the politician with intelligence, 
fully alivo to the value and use of knowledge, even 
in the affairs of government as far from the 
demagogue as he possibly could be hence posBih^v 
the antagonism between him and Mr Lloyd Geor^ft. 
let us hope the last representative of an expirrt/ft 
crude ana unscientific civilisation 

Ludwig Mond, his father, came to England fully 
prepared, both by German education and Dutch 
experience of the alkali trade, for the work he 
undertook—aflame with the pioneering spirit and 
full of masterful energy He brought with him a 
process for the recovery of sulphur from alkali 
waste, then a nuisance as well as a by product 
This did not carry him far Hearing of Ernest 
Solvay’s invention of an improved and novel pro 
cess of making soda from salt, without sulphuric 
acid, he went over to Belgium and was just in 
advance of another claimant, Walter Weldon, in 
securing the English lights to work the invention 
As Mrs Mond told me more than once, he was 
ambitious, even in those early days, to play the 
part of the constructive pioneer, to be original, 
not merely to make money Originality, we have 
been told, consists m thinking for yourself, not 
merely m being different from others Ludwig 
Mond, in this respect, was most original He also 
knew his own limitations—that 1 business ’ was not 
his forte bo he sought out the ablest business 
man within his reach and found him in (Sir) John 
Brunner They were a perfect pair—one looked 
after the pounds in the works, the other after the 
pence m the office Mond secured a mere sketch 
from Solvay a vast amount of detailed work was 
necessary to bring the process to perfection it 
was full of difficult engineering minutiae Taking 
off his coat, Bpanner in hand, he himself tightened 
up each bolt until the last leak of ammonia was 
overcome The ammonia-soda process was thus 
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quickly established, almost m its full perfection 
Mond was soon seen to be a destroying angel on 
Tyneside as the firm rapidly came to the fore 
*The old Le Blanc process was mainly kept alive 
for its bv-products 

Ludwig Mond left Germany years before the 
time when the laboratory became a fashionable and 
necessary adjunct to the works—the source of 
advance, not merely a oontrol station He also 
never followed the German system of giving mem¬ 
bers of the staff an interest in improvements or 
discoveries they might make Perhaps on this 
account the works remained an ammonia-soda 
works Still, his own mind was at work, seeking 
fiesh fields to conquer Thinking ip terms of 
ammonia, he was led, in the middle 'eighties, to 
take up the gasification of coal, largely with the 
object of recovering its nitrogen as ammonia He 
established large works at Dudley Port, from which 
producer-gas was supplied to the surrounding dis 
tnct The enterprise has not been the economic 
success that was expected, the more as conditions 
have changed to its disfavour—especially, of late, 
owing to the rise m the price of coal and the intro 
daction of synthetic ammonia, which has much 
lowered the value of scrubbed ammonia It is 
strange how little success has attended all tamper 
mg with coal—except at the hands of the gas 
companies, who have known how to roast it hard 
all low temperature attempts have been ocononuc 
failures and probably will remain so, at least until 
~Fflbctive means of cleaning coal from dirt be 
devised Still, Mond’s experiment has been of 
remarkable interest in many ways, as it has in¬ 
volved producing and carrying vast quantities of 
gas long distances at controlled rates, without uso 
of holders The control secured is altogether sur¬ 
prising, on account of the scale of working Also, 
a hive of * small industries ’ has been established 

Had not Mond made what to me always seemed 
to be a blunder by burning coal to a weak gas, 
flunking its nitrogen to be of sufficient economic 
value to be worth recovery, although this in¬ 
volved the sacrifice of the tar, I believe he would 
have taken up the low temperature distillation of 
coal himself I had brought the subject before the 
Ixpn and Steel Institute m 1885 and had almost 
persuaded him to undertake an intensive study of 
coal, when suddenly he became over-excited by 
thoughts of ammonia Had he done so, he would 
have earned out the inquiry scientifically and 
thoroughly thirty years ago, probably, we should 
have known where we were, and the public would 
never have been gulled into believing in the commer- 
f lal possibility of oil from our coal Undoubtedly, a 
v exn of idealism now began to be apparent in him 
Ht had little real feeling for coal as a substance, not 
being an orgamo chemist, nor had he specially 
directed his attention to fuel problems, although 
ever mindful of the need of preventing waste of 
energy Probably, he went out of his depth 

At this tune Mond’s ever active mind embarked 
on a fresh quest Mindful of the great loss of 
energy involved in the use of solid fuel, he sought 
to develop the Grove hydrogen-oxygen, sulphuric 

No. 3198, Vol* 127] 


239 


acid, platinum, gas cell again perhaps a stroke of 
idealism For this purpose, he needed hydrogen 
m large quantity The only economic source 
was ‘ water-gas \ the mixture of hydrogen and 
carbonic oxide produced by passing steam over 
heated carbon (anthracite) It was necessary to 
remove the carbonic oxide, a virulent poison to 
platinum He used a known method, which in¬ 
volved passing the mixture of gases over heated 
nickel In experiments earned out in his labora¬ 
tory, in St John’B Wood, his assistant, Dr Qurnoke, 
to prevent the passage of the poisonous carbonic 
oxide into the air, put the end of the escape tube 
from the apparatus into the air hole at the base 
of a Bunsen burner He noticed that the gas burnt 
with a smoky flame—evidently there was some 
volatile product Mond not only at once followed 
up this indication to the quick discovery of nickel 
carbonyl, Ni(CO) 4 finding this was easily resolved 
into nickel and carbonic oxide by heat, he forth¬ 
with developed a continuous reversible process for 
the manufacture of nickel on the large scale He 
was greatly assisted by Dr Danger, one of Victor 
Meyer’s most able pupils The achievement is 
without precedent m the history of scientific manu¬ 
facturing enterprise, m virtuo of its originality, the 
rapidity with which it was conceived and the in¬ 
trepidity with which it was executed 

Ludwig Mond, therefore, was the founder of at 
least three industnai enterprises—two of them are 
great and highly successful and likely to be per¬ 
manent He knew his subject he had practical 
chemistry m his bones, if ever man had Ever a 
thinker and worker, a man of action, never a man 
of words—he wrote no letters apart from business 
—he was highly cultured a good linguist, an art 
patron, himself a good judge From boyhood up, 
Mrs Mond had led him in literature and art She 
was an idealist of the first water, saturated with 
Goethe Their daily life was perfect 

The son’s career was very different He had not 
the advantage of a serious German education At 
school and university, he will not have been over¬ 
taught he was never spurred to special effort, as 
his father was, in order to make his way From 
an early age, brought up in a specially cultured 
society, using his own great innate ability, he him¬ 
self became a man of considerable culture He 
read law but never entered into practice So far 
as I know, he had merely gathered impressions of 
natural science and had no affinities to it, differing 
in this respect from his elder brother, who has 
considerable knowledge of physical science and ex¬ 
perimental proclivities 

The son of parents situated as his were had no 
cause to exert himself He gradually became the 
politician, perhaps, too strong a radical to please 
his father Here probably he was greatly in¬ 
fluenced by the late Sir John Brunner, an ardent 
politician In the House of Commons, a speaker 
of weight, he was so clear-headed, so well informed, 
so obviously a thinker of unusual breadth and 
sanity, that he soon acquired distinction In political 
office, he showed real administrative ability That 
he had a scientific mind was shown by his gradual 
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change in political outlook and his change of party 
Of course, for party purposes, a man must resist 
the influence of intelligence and stick to his party 
but it is only from this point of view that change 
of party is to be deprecated , actually, it is proof 
of strength and individuality—in no way discredit¬ 
able 

In a measure, his translation to the Upper House, 
m 1928, probably m no way satisfied his ambition 
ahd was a disappointment, marking as it did the 
close of his political career He had aspired to the 
highest oftice, beyond doubt, but pronounced idio¬ 
syncrasies of manner were against him he was 
outwardly 1 too foreign ’ to be acceptable To 
satisfy his aspiration, in his later years, he de¬ 
voted himself to industrial rather than to political 
statesmanship The spirit of idealism, which I have 
spoken of as actuating the father, became greatly 
operative in the son He showed himself to be 
gifted with a co-ordinating mmd, whilst his father 
had been constructive He entered into a discussion 
of the problems of labour and in the interests of 
4 rationalisation ’—to use the fashionable word of 
the day—effected two great industrial combines 
Whatever assistance he may have had, there is no 
doubt that his was the guiding spirit, his the driving 
force To oome back to chemistry, while the father 
was a true chemist, a highly original worker, who 
really made things, the son was like the modern 
physical chemist, who is more or less a visionary 
and a speculator in other people’s works, not a 
worker himself Apparently, the one cannot be 
the other Some of us contend that the physical 
chemist does not know enough chemistry to justify 
the certainty of his opinions It is a question 
whether Alfred Mond knew enough to deal with 
issues and problems of the complexity and magni¬ 
tude of those he undertook Although scientific in 
his outlook, a systematic user of knowledge, he 
knew nothing of experimental and physical science 
and cannot have had any real feeling for the in¬ 
dustries with which he was connected 

In effigy to day he commands an Imperial posi¬ 
tion m Chemical Industries—hie father on his right 
hand By a strange turn in the wheel of fortune, 
he was led to develop, on a colossal scale, the 


manufacture of ammonia from atmospheric nitrogen 
by the Haber Bosch process, so taking a step com* 
mercially antagonistic to his father’s perhaps most 
favoured enterprise ruinous also to the Chdjp 
nitrate industry It may be that one good turn 
deserves another industrial progress, so-called, tpo 
often seems to involve the supercession of earher 
workers The grave economic, political issue of 
the present universal industrial rush to our atmo¬ 
sphere, however, has yet to be apparent To make 
the inert active is always dangerous, if not an 
impiety, it may well be a jump from frying-pan 
into a burning fiery furnace of soil destruction 
Father and Bon probably could never have ex 
changed places they were different nature^ 
Ludwig Mond kept pretty well within the limits of 
his abilities and sought competent assistance when 
going outside them to decide to what extent the 
son was Napoleonic and overstepped his, will not 
be easy One thing is certain, that like his father 
before him, he gave his full strength to whatever 
service he undertook Opinions greatly differ &e 
to the wisdom of his action—as to the competency 
of a system such as he sought to develop On 
account of the growing gravity of the industrial 
situation, the absolute need of completely scientific 
management—in other words, of complete under 
standing—a full inquiry into the problem of control 
should be undertaken with all possible care and 
without delay The matter is already engaging 
attention abroad and such discussion is therefor; 
of immediate national importance to us It can 
not be undertaken by men of affairs alone—they 
have not the necessary breadth of knowledge 
Much is said of academic research as the mam 
stay of industry and industry is being called upon 
to give support to the work At the moment, there 
is great waste of energy and of funds, both national 
and private, on account of lack of co-ordination 
and dear cut views as to the purpose of the work— 
particularly because of the lack of competent super 
vision The great need in industry of full inquiry 
into the efficiency of the methods followed m its 
own management and conduct has yet to be re 
cognised in such direction, industrial research is 
imperative Henry E Armstrong 


Southern Whales and Whaling. 


rpHE Discovery Committee appointed in 1923 
J- as a result of the findings of the Interdepart¬ 
mental Committee on Research and Development 
in the Dependencies of the Falkland Islands is now 
issuing, under the general heading of “ Discovery 
Reports a acnos of reports by the Committee’s 
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scientific staff and others on the investigations 
being earned out in the southern hemisphere— 
mainly regarding the scientific aspect of whales and 
the whalmg industry As m other recent expedi 
tions, the reports are not published in any definite 
sequenoe of subject, but ad the different stages of 
the work are completed The advantages of this 
procedure are obvious 

The principal industry of the Falkland Islands i* 
whaling, ana, since the inception of commercial 
operations in 1904, there has been a rapid ri^VV 1 
the success of the industry The history of wh<r jk 
operations in other parts of the world has acted ,asK 
powerful stimulant, both to the administrative con 
trollers of the Dependencies and to scientific experts, 
to gauge the effects of excessive slaughtering of 
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whales and, if necessary, to devise a system of regu¬ 
lation to maintain the stock It is not feared that 
the whales will be actually exterminated—because 
the industry must fail long before the whales are 
reduced to the point of extinction—but that the 
industry will collapse and the valuable supply of 
oil will be lost Any restrictive legislation, whether 
national or international, must be based on the 
findings of scientific research The prevention of 
waste at shore stations under the jurisdiction of the 
Government is a matter of routine, but the pro¬ 
tection of the stock of whales calls for more know¬ 
ledge than the scanty data at command can supply 
It is, therefore, the object of these investigations to 
thieve more definite and increased knowledge of 
whales on which to base methods of conservation, 
and to Mr Damley and Sir Sidney Hanner credit 
is largely due for laying the foundations of this 
whaling research 

Vol 1, which was published during the early part 
of the past year, contains the results of part of the 
work undertaken by the staff during the years 1925- 
1927, and consists of six parts, with a foreword by 
Mr E R Damley, chairman of the Committee 
The Station List which occupies the first part is 
more or less stereotyped, but the tabulation, 
opposite each station, of the hydrological observa¬ 
tions, including hydrogen ion concentration, oxygen 
and phosphate contents of the sea water at different 
wtrata, is a distinct advantage 

m ln the second part, the Director of Research, Dr 
Stanley Kemp, gives a brief outhne of the aims and 
objects of the investigations, stating that “ the 
mam object of the work is to obtain further informa¬ 
tion on whales and on the factors which influence 
them ” Tins entails studies of the whales them¬ 
selves and of their environment Work at a shore 
station was considered essential and a marine 
laboratory was established at South Georgia, where 
the whales landed in the course of commercial 
operations were examined by the resident staff with 
the view of determining their specific identity and 
their relationship with similar types captured in 
other areas Concurrently with the collection of sta¬ 
tistics for racial studies, investigations were under¬ 
taken on the anatomy of the whale to elucidate 
the fundamental points m the life history of the 
spocies As commercial whaling more or less ceases 
during the antarctic winter, the observations at the 
laboratory at South Georgia do not cover the full 
reproductive cycle, so that a transference of the 
staff during the southern winter was made to South 
African waters, where similar work was continued 
on the whales landed at Saldanha Bay The study 
of the environment of whales could only be attacked 
by observations at sea, and it was considered 
necessary to have two ships to cover the enormous 
area in which observations would have to be made 
to oope with profitable lines of research The 
Discovery, Capt Scott’s famous ship K purchased and 
specially refitted, was commissioned in Ootober 
1025, as the larger ship, for the major part of the 
oceanographical work, while the smaller Wtlham 
Scoresby, built on the lines of a whale catcher, was 
designed for the pursuit of whales, with the primary 
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object of shooting numbered discs into them m an 
attempt to get actual data as to their migrations. 
The general programme of investigation follows 
very closely on the lines adopted for the study of 
commercial food fishes by the International Council 
for the Exploration of Northern Seas 

In the same report, the equipment of the ships is 
discussed by Dr Kemp and Mr (now Prof ) A C 
Hardy The structural alterations m the Discovery 
and the fittings for the working of the most modern 
scientific apparatus are described in detail (see also 
Nature, June 20,1925, p 950) There are numer¬ 
ous diagrams and photographs illustrating the 
various points The Wxlhaui Scoresby was built to 

the specifications of the Committee on the lines of a 
whale-catcher and was further adapted for com¬ 
mercial trawling Apparently she has turned out 
to be very efficient as a sea going ship and trawler 
but only moderately successful, so far as the ex¬ 
periments have gone, for shoot mg numbered discs 
into live whales—probably because of the ship’s 
larger size, slower handling, and increased noise 
in comiiamon with the usual whale catcher The 
type of mark, however, its size, and the method of 
shooting, from a rifle which is effective only at a very 
short range, seem to affect the success of the opera¬ 
tions Several methods of marking have been and 
are being tried, mostly by Norwegians, but there 
appears to have been a lack of success tn all of them 
The problem is most difficult and its solution is 
absolutely essential for the success of the investiga¬ 
tions, but no doubt every effort is being made to 
obtain successful results In the same report the 
construction and httings of the shore laboratory at 
Grytviken, South Georgia, are described by N A 
Mackintosh, who was in charge of this station Here 
the methods employed for countei acting intense 
cold and high winds form an interesting adjunct 
A further part is devoted to the seals of South 
Georgia and is by L H Matthews Attention is 
directed chiefly to a study of the natural history 
of the elephant seal, which has been the object 
of pursuit for about two centuries on account of 
its valuable commercial properties, and has under¬ 
gone considerable fluctuations in abundance of the 
stock The elephant seal is polygamous, as shown 
conclusively, if such proof were needed, by the 
photograph of a harem taken purposely during the 
Endurance Expedition in November 1914 and repro¬ 
duced in this publication Apart from this factor, 
which supports scientific selection in slaughtering, 
the sealing industry has been under efficient Govern¬ 
ment legislation since 1910, when special sanctuaries 
were set aside for the preservation of the species 
Since the beginning of the century the southern 
fur seal has been observed on rare occasions in the 
Dependencies of the Falkland Islands, and the 
problem of re establishing the species in these sub- 
antarctio islands, with the view of scientific farming 
on the lines of the successful experiments by the 
United States Government at the Pnbylof Islands, 
has been receiving attention 
The section by Messrs Mackintosh and Wheeler, 
on southern blue and fin whales, with appendices 
by Mr Clowes, is a compendious report which 
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occupies about half the volume and is the result of 
the work on the whales landed from 1925 to 1927 
at the shore stations—Grytviken, in South Georgia, 
and Saldanha Bay, South Africa A considerable 
part of it is taken up with descriptions of the 
external characters of these two species and with 
tables of measurements of body proportions, with 
the view of establishing the specific characters of 
southern whales and to define the limits of varia¬ 
tion This is an essential part of the investigations, 
as information on the specific, sub specific, or racial 
relationships with similar whales in other areas is 
of fundamental and far-reaching importance From 
the treatment of their data, the authors are con¬ 
vinced that there are close resemblances between 
the whales of South Georgia and South Africa, and 
that there are no definite grounds for sub specific 
or racial distinctions Comparison between the 
whales of the northern and southern hemispheres 
has not so far been attempted, at least on a large 
scale, but the data which are still being collected 
will, no doubt, be utilised for fuller statistical treat¬ 
ment in the near future 

Examination of the stomach contents formed a 
routine part of the programme The results were 
interesting, in so much as all the whales (excluding 
the sperm) were found to be feeding on Crustacea— 
and chiefly, if not exclusively, on EuphausiaB, E 
mperba at South Georgia and E recurva at South 
Africa This is an interesting and important point, 
which no doubt will be supplemented by observa¬ 
tions from other southern areas So far as the fin 
whale is concerned, this species in the northern hemi¬ 
sphere is known to he a mixed feeder and to subsist 
largely on fish, but it is considered to be solely a 
plankton feeder in the south 

Routine measurements of the thickness of blubber 
were also made with the view of establishing any 
seasonal increase or decrease and specifying its 
relation to the food supply Thickness of blubber 
has a definite bearing on oil production, hut, apart 
from seasonal variations, information is desired on 
other points, such as thickness in propoition to 
length of whale, involving a study of physical 
maturity, and in females, the conditions during 
pregnancy and lactation In pregnant females the 
blubber is abnormally thick, but in whales gener 
ally there is a relative increase in thickness of the 
blubber with increasing whale length Whales as 
a rule were found to be fatter at the end of the South 
Georgia season, while the thickness decreased in 
South African waters 

The anatomy and physiology of the reproductive 
organs have formed an integral part of the researches, 
and much good fundamental work has been done 
on the ovaries, mammary glands, and testes The 
evidence available from these observations has been 
used m the interpretation of the breeding habits 
and growth of whales, but information from other 
sources, such as the occurrence of foetuses, the 
seasonal movements and habits of whales, has boon 
utilised in piecing together the life history and re¬ 
productive cycle, The conclusions drawn from the 
investigations rest ultimately on breeding and feed¬ 
ing migrations, which m the present state of our 
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knowledge are more or less assumed from Circum¬ 
stantial evidence to be north and south, but these 
deductions would be enormously enhanced in value 
if supported by direct evidence through the oapturtrf 
of even a few marked whales 
Apart from this apparent weakness, which is 
largely due to the nature of the work on whales 
caught commercially, the authors have made good 
! use of the data at their command and have given an 
acceptable estimate of several fundamental points 
on which accurate diagnoses are essential Thus, 
they have defined the mean length of sexual 
maturity for— 

Blue Whalos, Female, at 23 7 metres (77 ft 0 m ) 

„ „ Mole, „ 22 6 „ (74 „ 2 „ ) * 

Fin „ Female, „ 20 0 tI (65 „ 7 ) 

,, „ Male, ,, 19 5 „ (63 „ 8 „ ) 

The painng season takes place principally from May 
to August, with a maximum in June to July for both 
these species, but, as stated, the results indicate, at 
least for the fin whale, a protracted period over 
seven or eight months The authors are oonvinoed 
that whales are polycestrous, and that if unpregna 
tion be missed during any period of ripening of an 
ovum, there are traces of this occurrence in the 
ovaries as corpora lutea of ‘ ovulation 1 The fre 
quency of this feature is unknown, but it does not 
strengthen claims to a breeding concentration and 
complicates the estimation of age by reading of the 
number of old ovarian scars The length of the 
period of gestation has been estimated at a little 
more than ten months for blue whales and eleven 
and a half months for fin whales, with possible 
variations according to the time of impregnation 
Tins conclusion has been drawn largely from an 
examination of the foetuses obtained during the in 
vestigations and from the records of the smallest 
calves, which latter were extremely few From the 
same evidence the season of parturition was defined 
and the period of birth of the calves was stated as 
mostly April and May for blue whales and June and 
July for fin whales The accuracy of the determina¬ 
tions, however, depends largely on the question of 
the representative nature of the material examined 
The length at birth has also been estimated m a 
general way and probable estimates have been giveft 
as 7 0 metres (23 ft ) for blue whalos and 6 5m 
(21 ft 3m) for fin whales The average length 
at which weaning takes place has been more dim 
cult to determine, as the data on which the estimate 
has been made are rather scanty, but the rate of 
growth of the calf during the nursing period has 
Been approximated with the help of data supplied 
to the British Museum by the whaling companies at 
South Georgia and at South Africa The duration 
of the nursing period has been put at about seven 
months for blue whales, and for the fin whales, on 
slightly less representative material, at six months 
Dunng this period the astonishing result has emerged 
that the blue whale calf more than doubles ite^ 
length, while the rate of growth of the fin whale calf 
is also rapid but not quite so considerable The 
subsequent growth of the adolescent whale to sexual 
maturity sgarn rests a good deal on conjecture, but 
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there seems sufficient justification for the authors' 
interpretation of the available statistics that sexual 
maturity is reached at the end of the second year, 
at lengths already stated for each species No 
definite method for determining the age of whales, 
beyond the early stages, has emerged, though 
various studies have been made in this direction, 
but these have not advanced beyond the stage of 
fixing that the whale is either an old or a young one, 
for example, by the number of old scars on the skin, 
the condition of the vertebral epiphyses, and the 
number of old corpora lutea 
The application of the results obtained to eco¬ 
nomic conditions is discussed at some length, but as 
this necessitates a thorough understanding of the 
whole stock of whales, the question will have to be 
considered from all points oi view The arguments 
put forward by the authors refer to the particular 
areas in which the investigations were made, and 
rest largely on the assumption that there is little 
discrimination in the killing of the whales m any 
particular area, and that the nature and composi¬ 
tion of the catches are likely to be fairly representa 
tive of the whale population The problem of 
fluctuations m the number and condition of whales 
requires a lengthy senes of observations, but several 
interesting points are touched upon in the present 
report which, with a fuller knowledge, may prove to 
bo of great importance Much is made of the con¬ 
centration of whales in the area of the Falkland 
Islands, and some of the causes for this concentra¬ 
tion are given considerable prominence, but there 
are a few million square miles of sea round the 
antarctic barrier still unexplored, and it may well 
be that other features will emerge which will call for 
intensive study In the history of whaling opera 
tions in the northern hemisphere, it has been im¬ 
pressed on us that the locus operandi has shifted 
from one locality to another, and that m each case 
the killing off of the whales almost to extinction in 


any particular region has not been followed by a 
return to the region of the same type of whale* in 
numbers sufficient to resuscitate the industry This 
is, meantime, an unexplainable point, but one that 
requires attention 

The fifth part is a purely scientific report by 
Dr H A Baylis and deals with the first consign¬ 
ment of material belonging to the parasitic Nema- 
toda and Acanthocephala collected from whales, 
seals, and fishes Five species of Neraatoda and 
three of Acanthocephala are described as new to 
science These are interesting from the point of 
view of the distribution of their hosts 

Another section by Mr L H Matthews is on 
the birds of South Georgia Thirty one species are 
listed as having been observod at the island both 
by himself and by previous observers The text is 
in the form of brief notes on the species, except m a 
few cases, for example, the Albatrosses, where the 
breeding habits are described from the writer's 
original observations In most cases a popular 
name is given to the species, but one misses familiar 
terms like Night Hawk for the Cape Hen, Paddy for 
theSheathbiH, Nellie for tho Giant Petrel, and Johnny 
for the Gentoo Penguin Nineteen species were ob¬ 
served nesting, while other six are quoted from 
previous observers as breeding on the island Fre- 
getta is recorded as being observed only by the 
Transit of Venus Expedition at Royal Bay, but the 
scientific members of the Endurance Expedition 
observed a pair of those birds at close range at 
Larsen Harbour in November 1914 The report 
opens with a ounous mistake as to Shackleton's 
itinerary on the famous boat journey in April and 
May 1910 from Elephant Island, South Shetlands, 
erroneously stated Wo as South Orkneys, which, 
by the way, has also been overlooked in the list of 
corrigenda There are twelve plates (three in 
colour) attached to the report, and many of the 
figures are exceedingly good and most useful 


The New Zealand Earthquake of Feb 3 


By Dr C 

O UR knowledge of New Zealand earthquakes 
extends over little more than a hundred years 
Since 1814, when missionaries first landed m the 
islands, there have been four great earthquakes— 
m 1820, 1848, 1865, and 1929—but none of these, 
unless it be the earthquake of 1856, can be com¬ 
pared with the shock that on Feb 3 brought ruin 
to Napier and other towns in the North Island 
Certainly none has been so destructive of life On 
June 17, 1929, 17 persons were killed dunng the 
Murchison earthquake, in all previous earthquakes 
since 1848, not more than seven During the shock 
of last week, at least 140 lives were lost, and the 
number may be increased when the ruins of the 
larger buildings have been searched 
The earthquake ocourred at 10 48 a m and lasted 
for about two minutes The prmoipal towns 
damaged are N&pier and Hastings Napier lies on 
the shore of Hawke Bay, and the houses that 
suffered most are those w the business quarter, 
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built for the most part on land reclaimed from the 
sea Hastings is an inland town about 12 miles 
south south-west of Napier The other places at 
which buildings are damaged or lives have been 
lost he within or near a band about 45 miles long 
and 12 or 15 miles wide running south south west 
from Napier or parallel to the coast line to Waipu- 
kurau It is in the neighbourhood of Napier, 
however, that the material damage is greatest 
Railway lines there are buckled, roads are fissured, 
and many landslips have occurred, especially to the 
north of the town 

The earthquake was recorded atKew Observatory 
at 11 h 0 m 52 s , p m (G M T ) on Feb 2 , the 
amplitudes of the movements were about twice 
those caused by the earthquake of June 17, 1929, 
and the total duration of the disturbance was about 
four hours 

One of the most interesting features of the 
earthquake is the ns© of the land about Napier 
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The pool in the harbour known as the Iron Pot, 
where fishing boats and small steamers hitherto 
lay, is now dry land According to the report of 
the Governor-General, the bed of the harbour has 
been raised in places by 18 feet It seems clear 
that the rise of the land was not abrupt, for 
steamers left the harbour and proceeded to sea 
“ on account of the anchorage shallowing rapidly ” 
For many years, slight earthquakes have been 
frequent in the Napier district In the list of New 
Zealand earthquakes from 1848 to 181K) drawn up 
by the late Mr G Hog ben, at least 27 earthquakes 
had their origins in this zone 

Though the stronger earthquakes of New Zealand 
can scarcely be ranked with the greatest of some 
other lands, they have all been accompanied by 
notable displacements of the earth’s crust In 
1826, a cove in the South Island about 80 miles 
north of Dusky Bay was converted from a safe 
anchorage for sealing vessels into dry land The 
earthquakes of 1848 visited the northern part of 
the South Island A great rent was then formed 
in the mountain chain running south south west 
from Cloudy Bay, and was traced for a distance of 
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60 miles During the Wellington earthquake of 
1865, a tract of land at the southern end of the North 
Island measuring 4600 square miles was uplifted 
from one to nine feet Tne fault along which the 
greatest movement occurred runs along the eastern 
flank of the Remutaka range, and the nearly vertical 
scarp was traced for a distance of about 90 miles 
Lastly, with the earthquake of 1929, which 
occurred in the north west portion of the South 
Island, the ground on the east side of the White 
Creek fault was shown, by the renewed levelling 
of the district, to have risen at one point by 
16 ft 1 in 

The investigation of the recent earthquake by the 
competent seismologists of New Zealand and the 
re levelling of its central area can scarcely fail to 
add greatly to our knowledge One of the most 
interesting points to be determined is the connexion 
of the earthquake with the fault or system of 
faults that was in action in 1855, for though 30 
miles or more to the north north east of the end 
of the fault scarp of that year, the meizoseismal 
area seems to ho along, or not far from, its line of 
continuation 


NATURE 


Obituary 


Mr A B Bassft, FRS 
ILFRED BARNARD BASSET was born on 
July 25, 1854 He was educated at Trinity 
College, Cambridge, and graduated in 1877 as 13th 
wrangler, a position which could scarcely have 
represented his real mathematical attainments 
He was called to the Bar at Lincoln’s Inn in 1879, 
but not being under the necessity of adopting a 
profession, he soon abandoned the law, and, apart 
from the duties of his private station, devoted him 
self mainly to mathematical research 

From 1883 onwards Basset produced a succes 
sion of papers on applied mathematics, mainly on 
subjects suggested by current discussions The 
* classical ’ hydiodynanucs had at that time a great 
fascination for a number of rising mathematicians, 
and Basset’s own contributions m this kind to the 
Proceedings of the Cambridge Philosophical Society, 
the London Mathematical Society, and the Philo 
8ophical Transactions were of distinct merit Among 
the numerous subjects which he treated we may 
mention the equilibrium of revolving fluids, and the 
theorems of Dinchlefc and Dedekind, the interest m 
which had been revived by Bryan, GreenhiU, and 
Love At a later stage he attacked the theory of 
elastic plates and sheik, which was then a matter of 
controversy, and was led to recognise independently 
the true explanation of a rather serious difficulty 
Mention should also be made of his work on viscosity, 
and in particular on Boussinesq’s problem of the 
variable slow motion of a sphere in a viscous fluid 
These are only a few items out of the long list which 
appears m the Royal Society s catalogue 
Basset’s work was distinguished throughout by a 
remarkable command of analytical methods As 
an example, it may be noted that he was an expert 
in the use of Bessel functions, and discovered new 
results in this oonnexion, at a time when the theory 
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was only beginning to be familiar to English applied 
mathematicians Ho was elected a fellow oi the 
Royal Society in 1889, and was vice president of the 
Mathematical Society in 1892-93 

Basset was also the author of several able treatises" 
A work on hydrodynamics, m which he incorporated 
much of hm original work, was published m 1888, 
and did much to promote the interest in the subject 
This was followed in 1892 by a treatise on physical 
optics, another of his favourite subjects, to which 
ho devoted immense pains, but which scarcely met 
with the recognition which it undoubtedly deserved 

At a later period, Basset turned his attention to 
pure mathematics, and produced two text-books, 
on cubic and quartic curves, and on solid geometry 
But his interest in scientific matters, and his 
relations with mathematical contemporaries, seem 
gradually to have faded, partly no doubt owing 
to failing health, and he lived m great retirement 
at his seat in Berkshire He died on Deo 5, at 
the age of seventy six years H L 

Dr F M Turner 

Dr F M Turner died unexpectedly on Jan 17 
at the age of sixty-four years, after a surgical opera¬ 
tion Educated at Cambridge and Guy's Hospital, 
he was for thirty-four years the loved and respected 
superintendent of the South-Eastern Fever Hospital 
at New Cross He was an acute student of infec¬ 
tious diseases, and published notable work on return 
cases of scarlet fever in 1906 and on the relation 
between vaccination and smallpox in Biometrtka m 
1906 and 1907 

Dr Turner was & man of insatiable curiosity 
and had wide interests outside his immediate pro¬ 
fessional concerns, especially in fresh water biology 
and the keeping of aquaria, in whioh he had a hajppy 
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fcnaok He read widely and always maintained a 
keen interest in fresh developments of biology He 
took a large part in the investigation of the inherit¬ 
ance of sinistrality in Ltmncea peregra with Boycott, 
Diver, and Garstang, recently published in the Phil 
Tram , and incidentally made a number of valuable 
measurements of the factors which influence the 
rate of growth of water snails 1 Semper’s law * 
particularly attracted him, and he succeeded in 
showing fairly conclusively that the larger size of 
individuals reared in larger volumes of water is due 
to the greater supply of food He also made a 
number of original observations on the kinds of 
algQB actually eaten by snails, and of their pre¬ 
ferences and dislikes for different species Some of 
his results are published in the Naturalist (p 231, 
1926) and the Essex Naturalist (p 48, 1927), but 
many of his problems were waiting for the further 
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experiments which he had planned to make when he 
retired this next summer 


Wb regret to announce the following deaths 
Mr J D H Dickson, senior fellow of Peterhouoe 
and author of numerous papers on thermodynamics 
and thermoelectricity, on Feb 6, aged eighty one 
years 

Mr D T Jones, CBE, chairman of the Fishery 
Board for Scotland, on Feb 4, aged sixty five years 
Dr C Krumwiede, professor of hygiene and bacterio¬ 
logy at New York University, assistant director of 
the research laboratory of the Health Department 
of New York and past president of the Society of 
American Bacteriologists, on Dec 28, aged fifty one 
years 

Dr Albert Schammelhout, secretary of the Inter¬ 
national Pharmaceutical Federation and an honorary 
member of the Pharmaceutical Society of Great 
Britain, on Jan 20, aged sixty years 


News and Views. 


Early this year we had the pleasure of offering 
congratulations on behalf of scientific workers generally 
to Sir Ernest Rutherford on the barony conferred on 
him by H M the King, announced in the New 
Yeai's Honours List (Nature, Jan 10, p 65) A 
further proof of the world wide recognition of his 
brilliant achievements is the award, which we are 
glad to announce, of the Echegaray Medal of the 
Royal Academy of Sciences of Madrid This medal 
,\*as founded by the Academy in honour of Sefioi D 
Jos6 Echegaray, its president from 1901 until 1916, 
and is awarded tnenmally to any person, Spaniard 
or foreigner, who shall, in the opinion of the Academy, 
lm\o distinguished himself to an eminent degree in 
one or other of the branches of science foi the pro 
motion of which the Academj exists Previous 
locipients of the medal are Seflor Jos6 Echegaray 
(1907), Seflor Eduardo Saavedra (1910), Prince 
Albert I of Monaco (1913), Sefior Leonardo Torres 
Quovedo (1916), Prof Svante Arrhenius (1919), 
Prof Santiago Ram6n y Cajel (1922) 

Ott Feb 15 occurs the centenary of the death of the 
famous mechanician and engineer, Henry Maudslay, 
who was not only the founder of one of the most 
historic engineering firms of London but also was the 
originator of important advances in machine tools and 
engine construction He was the first to construct 
screw cutting lathes in which the slide rest is moved 
along the bed by means of a leading screw drivon by 
< hange wheels, and it was from his interchangeable 
system of screw threads that Whitworth afterwards 
developed the well known Whitworth system Bom 
in Woolwich in 1771, the son of a soldier who had 
become a carpenter m Woolwich Arsenal, Maudslay be¬ 
gem. work in the Arsenal at twelve years of age and by 
eighteen had acquired such extraordinary mechanical 
skill that Bramah employed him on the construction 
of lus locks Later on, at the age of twenty six, 
Maudslay sot up m business for himself in Wells Stieet, 
and in 1810 founded the works in the Westminster 
Bridge Road where, for nearly a century, marine 
engines were constructed for the Navy He was the 
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maker of tbo famous block making machinery devised 
by Brunei for Portsmouth Dockyard And among his 
woikmen were Clements, who afterwards constructed 
Babbage's calculating machine, Nasmyth, the in 
ventor of the steam hammer, and Whitworth Into 
all his work, Maudslay introduced mathematical 
accuracy, while his constructions were all known for 
their beauty of proportion The business ho founded 
was carried on until 1905 On his death, Maudslay, at 
his own desire, was bunod in Woolwich churchyard, 
whore a monument recalls lus merits as an engineer 
and a man 

The Royal Commission on Transport, m its final re¬ 
port on the co ordination and development of transport 
in Great Britain (see also p 225), considers that of the 
two main causes of the present difficulties of railways, 
the long continued depression in trade, especially in. 
the ‘heavy * industries, is the more important, though 
road competition will be a moic permanent adverse 
factoi To meet such competition, a thorough over 
hauling of raulway schedules, with speeding up of 
services and improved conveniences, including the 
removal of irritating conditions, revision of fares, and 
increased seating accommodation on main line trains, 
are recommended In regard to grouping under the 
Railways Act, tho report recommends that each 
company should confine its attention to tho needs of 
its paiticular area, that joint lines should be merged 
and tho traffic pooled at points served by two or more 
railways E1e< trification of all suburban services 
where there is intensive passenger traffic, tho closing 
of little used and unreinunerative branch lines, and 
pi ogress in tho use of laiger waggons and of containers 
are other recommendations In regard to road trans 
port, expenditure on by pass roads but not on new 
arterial roads is recommended, and the activities 
of the Ministry of Transport should be concentrated 
on tho complete reconstruction of many existing 
roads, the widening of roads, improvement of road 
junctions and lines of sight, strengthening of weak 
bridges, freeing of toll roads and bridges, and the 
progressive reconstruction of built up areas 
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The membors of the Royal Commission on Transport 
are satisfied that users of motor vehicles are in general 
fairly taxed, but that the ratepayers’ burden m re 
spect of roads is too great * they recommend that no 
proceeds of taxation from motor vehicles should be 
diverted from the Road Fund, but that the present 
pro{>ortion between ratepayers and motorist should 
be reversed The diversion of heavy goods traffic 
from the railways to the roads should be discouraged, 
steel tyres abolished, end pneumatic tyies used on 
all motor vehicles The report recommends that no 
additional tramways should be constructed, and, 
without laying down a definite time limit, that they 
should gradually be replaced by othor forma of trans 
port Certain canals are considered aa stdl possessing 
real value as a means of transport, but they require 
rationalisation and development, although there is no 
temtoiy whore the construction of a new canal would 
be regarded as a serious proposition A number of 
the smaller ports have boon allowed to fall into a state 
of docay, and the first stop to be taken towards assisting 
coastwise shipping is the improvement of the ports 
used by coasting vessels In future road construction 
programmes, the requirements of harboui areas should 
receive ft prominent place The Commissioners are 
of the opinion that, in print iple, it is undesirable that 
one form of tianspoit should own docks and harbours 
to which access by othor means of transport is required 
A public trust is considered the best kind of authority 
to own docks and harbours, although transfer of the 
majority of railway owned docks and harbours is 
not recommended In legard to to ordination, the 
appointment of a small permanent advisory oouncil 
on transport, to study transport problems both 
generally and m particular areas, and to advise the 
Ministry on action which might be usefully taken to 
promote the co ordination, improvement, and develop 
ment of transport generally, is the only retornmenda 
tion made, although the future of co ordination is 
discusaod 

The debate on the second reading m the House of 
Commons of tho Representation of the People (No 2) 
Bill took place on Feb 3 Several points m con 
nexion with university representation m parliament 
were discussed during the debate Statistics were 
quoted by Sir J Withers, who stated that of tho 
12,000 university voters (Nature, Jan 31, p 183), 
10 per cent are living abroad, not, as has been 
suggested, as pleasure seekers, but as tea planters, 
consuls, Civil servants, and men of business Ho con 
^idered their votes of great value, especially where 
foreign policy is concerned He protested strongly 
against the proposed abolition of the university vote, 
on the grounds that the proposal was the result of a 
cynical bargain for party advantages, to get nd of 
Conservative members of the House, rather than a 
consideration of the public interest Miss Rathbone 
pointed out the value of such representation, in that 
special channels were thus supplied through which 
mental training could express its views Sir Graham 
Little stated that the reason for the removal of the 
twelve members had been quite frankly shown by 
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Mr Clynes, when he said that those members were 
mainly Conservatives 

In defence of the Bill, especially the question of the 
abolition of university votes, Mr Ramsay Macdonald 
said that, at the present time, university representa¬ 
tion is simply plural voting If any institution in the 
country requires special representation, it certainly is 
not the universities The universities pervade the 
whole atmosphere of the House, they are represented 
m every party and on every bench, because of the 
cult ure and enlightenment which the universities have 
spread among all classes of society On Feb 2, during 
the motion for tho second reading, Mr Clynes said 
that whatever else university members may have ex¬ 
hibited, thoy have shown m the quality of their work 
in the House of Commons a lack of knowledge of 
public needs Mr bhaw, during the debate, expressed 
the view that university graduates should be content 
with the influenco which their university training can 
give them in the community, without asking for a 
separate parliamentary vote At the division, 295 
votod for the second reading and 230 against, giving a 
Government majority of 65 

The goneial secretary, Prof C Mane, of tho com¬ 
mittee for the publication of the “ Annual Tables of 
Constants and Numenoal Data (Chemical, Physical, 
Biological and Technological) ”, informs us that Dr 
M Volmer, professor of physical chemistry and electro¬ 
chemistry at the Techmschc Hochschul© in Berlin, has 
been elected a member of the permanent committee,’ 
and Prof M Bodenstem as honorary member of this 
same committee Prof W A Roth, editor of “ Lan- 
dolt Bttrnstem Tables ”, has agreed to participate in 
the editing of the thermo chemistry sections of the 
forthcoming volumes These nominations of Gorman 
representatives are greeted with particular satisfaction, 
as they put an end to a situation for which events 
alone wore responsible, but which were no less re¬ 
grettable from a sc ientitle point of view 

According! to the tenth annual report of the 
British Electrical and Allied Industries’ Association 
(ERA), being presented at the annual general meet- 
ing on Feb 13, tho Association’s income seems to be 
assured, and will, it is hoped, soon reach £50,000 a year,. 
The work has recently been reorganised so as to secure 
that research is undertaken for the benefit of the 
industry as a whole and not merely for particular 
sections of it Provision has now been made to wind 
up all * confidential researches ’ at tho end of the year, 
the rights of interested sections in certain confidential 
work being safeguarded Some of the work done is 
mainly of technical interest, but some of the reports 
disclose phenomena which are of a more general 
interest At first sight a report of the effect of storage 
in a warm atmosphere on the properties of adhesive 
electrical insulating tapes seems purely technical ; 
but it may well give rise to research of interest to 
physicists The research on the heating of oables 
buried deeply in the earth has led to important con¬ 
clusions The experiments show that the thermal 
resistivity of the soil diminishes with the depth, and 


NATURE 



February 14,1931] 


NATURE 


lence cables carrying heavy currents can get nd of 
»ore of their heat than had been anticipated This 
t^nds to compensate for the greater distance from 
the earth’s surface, and so the carrying power of 
ieeply buried cables is not necessarily worse—and is 
ndeed sometimes better—than that of cables buried 
m\y two or three feet below the surface This is 
generally due to the fact that tho soil is more com 
pressed at the greater depths The experiments 
show the necessity of studying olosely the difficult 
problem of the movements of the moisture m the soil, 
under the influence of the thermal gradients due to 
the heating of the cables Methods have also beer 
devised of improving the thermal conductivity m the 
neighbourhood of the buried cables 

The Hurter Memorial Lecture dehveied by Prof 
G T Morgan before the Liverpool Section of tho 
Society of Chemical Industry, on Jan 16, gave a 
survey of recent developments in organic syntheses 
through the use of pressure The original impetus in 
tins field came in the production of intermediates for 
dyestuffs, and the cxpenence thus gained by the great 
German firms was of fundamental importance in the 
development of the ammonia synthesis, and after 
wards* following the study of the reactions between 
rarbon monoxide and hydrogen at high temperatures 
and pressures m presence of catalysts m the mftnu 
facture of methyl alcohol Prof Morgan is still hojic 
ful that the synthesis of ethyl alcohol and higher 
alcohols is possible, without a simultaneous loss of 
Taibon monoxide, by complete reduction to methane 
Dealing With oxidation under pressure, the production 
of aa' dipyrryl, with a bispyrrypyrnline, which gives a 
remaikftbly stable ferrous co ordination comi>oimd 
with iron, from pyridine and anhydrous ferric chloride 
at 350° and about 50 atmospheres, was cited Refer 
cnee was also mode to studies on the Kolbe Schmidt 
rt action and on tho action of carbon dioxide on 
plunolfl and on aminos m the presence of anhydrous 
metallic chlorides, which are still yielding results of 
importance in the dyestuffs field Prof Morgan be 
lieves that a systematic study of high pressure re 
actions will lead to discoveries whereby the uso of 
pi insure may be partly oi entirely avoided, and points 
out that, as the discovery of more effective catalysts 
lowers reaction temperature* high pressure synthesis 
should approximate more closely to the elaboration of 
complex carbon compounds, associated in Nature with 
the vital activities of plants and animals 

An interesting legislative experiment is apparently 
to be made m the United States Science Service 
reports that Congress has unanimously passed a law 
which gives to the man who produces new plants 
u the same encouragement and protection that the 
inventor of new mechanical or eloctnoal apparatus 
has received for more than a century ” New plants 
can be patented, and for seventeen years the breeder 
of a new plant will have a monopoly on its production 
It is added that, as yet, full procedure for handling 
plant patents has not been worked out When this 
has been done, possibly the authorities may discover 
some difficulties in the way of this new legislative 

No 3198, Voi#- 127J 


947 


project Plants propagated from seeds and frortk 
tubers are apparently excluded from its operation^ 
but fruit trees, ornamental shrubs, etc , which can be 
vegetativoly propagated come under its operation: 
it is not clear on what principle the tuber, a vegetative 
mode of propagation, should be excluded when other 
vegetatively propagated plants are included , but its 
exclusion may considerably reduce legal actions con¬ 
testing patents under tho new act It will be interest - 
mg to seo how the breeder establishes his claim to a 
new plant under the law If he states that his new 
plant is the result of hybridisation between two named 
patents, how will this affect tho operation of other 
brooders who desire to mako the same cross ? Will 
tho same effect bo luled to follow, in law, if the same 
parents are used m the same manner upon another 
occasion ? 

At Day tona Beach, on Feb 5, Capt Malcolm 
Campbell beat tho world’s land speed record, which 
was set up by the lato Sir IJonry Sograve at the same 
place on Mar 11, 1929 Major Segravo’s average 
speed over the measured mile was worked out as 
231 36226 miles pei hour, and the now record achieved 
by Capt Campbell works out as 246 154 miles per 
hour Exceptional credit is due to Capt Campbell 
for his feat, since conditions were far from good 
Visibility left much to bn desired and tho course was 
found to bo uneven in places, especially at tho northern 
end These draw bocks did not deter him, however, 
and he set out, taking a flj mg start of 5 5 miles, which 
is 1 5 more than usual His car, the Napier Campbell 
Blue Bird , was fitted with a supercharged Napier 
aeto engine, similar to those of the Supermanne sea¬ 
planes used in the Schneider Trophy contest m 1929 
Tfie engine develops more than 1400 horse power 
The speeds returned for Capt Campbell were 
southward run, 246 575 miles per hour, northward 
run, 245 733 miles per hour—or an average of 246 154 
miles per hour 

Cotton that has been grown entirely m England will 
bo displayed in the Empire Marketing Board’s stand at 
tho Rntish Cotton Textiles Exhibition which opens 
at tho White City, London, on Feb 10 Less than 
30 miles from London thero are ‘cotton fields’ com¬ 
plete with plants which have flowered, fruited, and 
flout ished for three generations Specimens of various 
types of cotton grown in glass houses at the Rotham- 
sted Experimental Station will bo shown alongside 
cotton from seven Empire countries The plants have 
been grown for tho purpose of scientific study of 
* black arm ’ disease, which attacks cotton in the 
Sudan, Nigeria, and Uganda It is duo to a bacterium 
which causes the young plants to wilt and die, and 
in another form, * angular leaf spot attacks the 
loaves and prevents the plant from producing lint 
A grant has been made by the Empire Marketing 
Board for a study of the causes and spread of infection, 
and how ‘ black arm * may be checked Six tanka 
have been erected in which the temperature of the soil 
and the atmosphere, the humidity, and the amount 
of light can be controlled by those in charge The 
workings of those tanks—the only apparatus of its 
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kind in the country—are to be shown by means of an 
exhibit of photographs, and cultures of the disease 
will also be exhibited 

In continuation of the senes of special exhibitions 
to illustrate the resources of raw materials of the 
British Empire which have been given at the Imperial 
Institute, a special exhibition of the mineral resources 
)f the Empire will be opened by Mr Amery on Feb 17 
Dus exhibition, besides bringing out some facts 
which aie little realised by the general public—for 
example, the vast wealth of minerals produced within 
the Empire as compared with the rest of the woild— 
will also show the utilisation of some of the lesser 
known minerals, which are nevertheless of great 
importance Again it is not generally realised that 
00 }>er cent of the world's nickel output, 90 per cent 
of the asbestos, ami 72 5 per cent of the world’s gold 
output were producexl within the Empire in 1928 
Sir Robert Home will give an address on the mineral 
resources of the Empire in the cinema at the Imperial 
Institute at 5 30 pm on Thursday, Feb 19 The 
seating accommodation is limited, and those desirous 
of attending should communicate eaily with the | 
Secretary Imperial Institute, London, 8 W 7 There 
will also bo a special senes of mining films shown in 
the cinema throughout the exhibition Entranco will 
be free In connexion with the exhibition, the Institute 
is publishing a handbook on the mineral resources of 
the British Empire 

It is announced that a course of lectures on u Tho 
Application of Anthropology to Practical Affairs in 
Africa ” will be given by the Rev Edwin Smith at 
the London School of Economics on Mar 9, 10 and 11 
atfiPM The manner in which the lecturer will deal 
with his subjoct, as outlined in the announcement, 
suggests a thoroughly practical handling of the quos 
tion both m the interests of the future adminis 
trator and others concerned with native affairs and 
from the point of view of the scientific investigator 
Rapidly changing conditions among backward peoples 
must, sooner or later, bnng tho anthropologist face 
to face with the question of the best way to doal with 
his problems in the field Is his aim to be directed 
towards the elucidation of native institutions, in so 
far as it is possiblo to ascertain their original form, or 
u he to record them as they now are and register their 
function in changing conditions ? If anthropology 
is to serve as an applied science, it may not appear 
that the matter is open to question This is, no 
doubt, one of tho points which Mr Smith will discuss, 
and upon which his knowledge of African conditions 
entitles him to respectful hearing In his first lecture, 
he will consider if we are on the right lines, m view of 
the Government's declaration with reference to the 
yalue of anthropology In his second lecture, Afncan 
family life and the regulation of the sex unpulse will 
be considered as a type problem calling for sound 
knowledge as a basis of any action , and in the third, 
he will deal with the changing African, and consider 
whether what the African is becoming, rather than 
what the African was, is a necessary study if anthropo¬ 
logy J8 to help in the solution of African problems 
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In an age when iron is produoed in enormous 
quantities and when scrap iron is scarcely worth 
picking up, it is difficult to realise the conditions m the 
fourteenth century, when, as stated by Rogers, on a 
farm “ the most formidable item of expenditure on 
tho supply of necessary dead stock was the annual 
cost of iron r> The value of iron then was probably 
well over £100 a ton in our money, and even in the 
latter half of the seventeenth century wrought iron 
was twice as dear as rolled lead Such are some of the 
statements given m the authoritative paper by Mr 
J W Hall on “ The Making and Rolling of Iron ” 
contained in the recently published vol 8 of the 
Transactions of the Newcomen Society Originally 
produced direct from ore m quantities of 7 lb at 
time, * manufactured iron * even 250 years ago was 
made m a finery not much bigger than a smith's fire 
One great difficulty was the limited supply of char 
coal, and between 1720 and 1750 the makfcU>f bar iron 
in the whole of Great Britain was only 250 to 350 
tons a week The principal steps in the history of 
iron making include the use of coke in the blast 
furnace, Cort’s invention in 1784 of ‘dry* puddling 
on a sand bottom in a reverberatory furnace, and 
Joseph Hall’s improvement in 1839 when he lined his 
puddling furnace with a partially fusible oxide of 
iron, an improvement which completely established 
the reputation of South Staffordshire bar Brown’s 
first chain cables for the Navy, costing 6d a lb , were 
made of this bar, and it is the chain cable trade which 
to day provides the chief outlet for the same matenaf 
In the working up of the iron, the tnp hammer was 
used with great skill, and such hammers were used for 
iron long after rolling had been adopted for other 
metals Blitting mills were in use in England in 1590 
Rolls for iron were first used merely for finishing to 
size, but Cort’s patent of 1783 laid the foundation of 
the existing methods of rolling sections 

A third international conference on bituminous 
coal will be held at the Carnegie Institute of Techno 
logy in Pittsburgh, Pa , in November next, again 
organised by Dr Thomas 8 Baker, president of the 
Institute of Technology Prominent fuel techno 
logists from all parts of the world will be invited 
to attend the conference In connexion with the 
organisation of the meeting, Dr Baker has visited 
Europe to invite prominent scientific workers to 
sj>eak at the congress The purpose of the conference 
will again be to present for discussion the results oi 
recent studies in coal, and particularly the economics 
of the now methods and processes that are being 
evolved The programme will includo papers on 
carbonisation, liquefaction, and gasification of coal, 
by products of coal , the mechanism of combustion , 
cleaning of coal and its preparation for the market, 
pulverised fuels , power plants, and domestic heating 
The advisory board supporting Dr Baker includes 
J A Farrell, president of the United States Stee] 
Corporation, J H Hammond, mining engineer, 
F B Jewett, president of the Bell Telephone 
Laboratories, A W Mellon, Secretary of the United 
States Treasury, F A Merrick, president of th< 
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Westingjhouae Electric and Manufacturing Company , 
A G Pratts president of the Babcock and Wilcox 
Company, H B Rugt, president of the Koppers 
Company , M S 8Joan, president of the New York 
Edison Company , G Swope, president of the General 
Electno Company , and W C Teagle, president of 
the Standard Oil Company of New Jersey It is 
hoped that the conference will assist in discovering 
new processes and help the recovery of the coal 
industry 

The council of the Institution of Electrical Engineers 
has made the tenth award of the Faraday Medal to 
Mr Charles H Merz, a well known electric power and 
traction engineer The Faraday Medal is awarded by 
■the council of the Institution, not more frequently 
than once a year, either for notable scientific or in 
dustnal achievement in electrical engineering or for 
conspicuous service rendered to the advancement of 
electrical science, without restriction as regards 
nationality, country of residence, or membership of 
the Institution 

The following appointments to the Colonial Agn 
cultural Service have recently been made by the 
Secretary of State for the Colonies Mr H Wolfe, 
deputy director of agriculture, Tanganyika Territory, 
to be deputy director of agriculture (plant industry), 
Kenya, Mr N D Simpson, to be systematic botanist, 
l 'cylon 

The Empire Marketing Board has approved a grant, 
for two years, for an investigation into the technique 
of milk examination by the London School of Hygiene 
and Tropical Modicine The present standards for the 
bacteriological grading of milk were established in 
1023 It has since become clear that they are not 
sufficiently complete, and, in view of their great lm 
jKHtance m socurmg a thoroughly reliable * clean 
milk ’ supply, it has been decided to work out a now 
technique to be accepted as the official standard in all 
cases of litigation 

Wk regrot that an error was made in our reference 
to the new catalogue of lantern slides issued by 
Messrs Flatters and Garnett (Nature, Feb 7, p 211) 
t hief credit for this production was given to Mr 
Flatters We understand that Mr Flatters has not 
been in the business for many years, and that the 
compilation of the catalogue (especially the botanical 
section) was due mainly to Mr Henry Garnett 

The Wellcome Foundation, Ltd , is to erect a new 
medioal and chemical research building at the comer 
of Gordon Street and E us ton Rood, London, W C 1, 
on the site, 225 feet by 135 feet, now partly occupied 
by its Bureau of Scientific Research For many years 
the Foundation has mam tamed medical and chemical 
le^oarch laboratories , but recent developments have 
made it necessary to co ordinate and extend these 
activities The new building will furnish the addi¬ 
tional accommodation required, and be provided with 
the most modem research equipment The architect 
ih Mr Septimus Warwick 

The 1932 meeting of the Iron and Steel Institute 
*iH be held m the United States of America, tinder 
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the presidency of Colonel Sir Charles Wnght, Bart* 
Joint arrangements, with reference to ocean and in* 
land travel, are being made with the Institute cl 
Metals, winch is also holding a meeting in the United 
States in 1932 The inclusive dates for the meetings 
and excursions are Sept 12-Sept 29 The cost of the 
trip will be approximately £125 for the round journey, 
the major portion of this may be paid in advance, on 
an instalment plan, which began this month Plans 
are under consideration for participation in some form 
by the Canadian Institute of Mining and Metallurgy, 
either at Toronto or Montreal, or both 

The thirty sixth general meeting of the Deutsche 
Bunsen Gesellschaft fur angewandte physikalisohe 
Chemie, the leading association of research workers, 
scientific workers, and technologists in Germany in 
the field of applied physical chemistry, will be held on 
May 25-27 in Vienna The subject of the symposium 
will be “ Recent Progress in the Science of Metal¬ 
lurgy with particular reference to Light Metals" 
The arrangements have been undertaken by Prof 
Specketer, director of the I G Farbeninduatne A G , 
managing director of the Griesheim Elektron works 

The haraday Society has arranged a general dis¬ 
cussion on “ Photochemical Processes " to be held 
in the chemistry department of the University of 
Liverpool on April 17 and 18 Several distinguished 
chemists and phjHicists from the United States and 
the Continent have been invited to attend tho con¬ 
ference and to send contributions There will be four 
sessions, each with an introductory paper, which, like 
all the contributions, will be distributed previously, 
and taken as read The four subjects are “Molecular 
Spectra in Relation to Photochemical Change", 
“ Photochemical Kinetics m Gaseous Systems", 
“ Photochemical Change in Liquid and Solid Solu 
tions", and “ Photosynthesis" The introductory 
papers reflectively are by Prof R Meoke, Prof M 
Bodenstem, Prof Bcrthoud, and Pi of E C C Baly 

Fbom a recent article m De Vtsachertj Courant it 
appears that the slipper limpet is multiplying in the 
waters of Zealand in Holland Frequent warnings by 
the coastal fishery authorities at Amsterdam have 
been issued, pointing out the necessity of extermm 
ating theso parasites in their early stages As the food 
of the slipper limpet is the same as that of tho oyster, 
it is feared that a great multiplication of the pest 
would have a serious effect upon the quality of the 
Zealand oyster The Ministry of Agriculture and 
Fisheries desires to impress upon all persons who im¬ 
port Dutch or other foreign oysters, for the purpose of 
relaying, the importance of taking every precaution 
to avoid laying down oysters^ with slipper limpets 
attached to them Every oyster should be examined 
for slipper limpet spat before it is laid down, for once 
the slipper limpet has become established on an 
oyster ground, it is practically impossible to eradicate 
it 

Among the many hazards of mining, one of the 
most difficult to avoid is the production of sparks by 
impact of rook, or of steel pick and rock It has been 



260 


NATURE 


[February 14 , 1931 


shown that the picks of mechanical coal-cutters can 
strike sparks which will ignite firedamp In a recent 
report (No 62) issued by the Safety in Mines Research 
Board, M J Burgess and R V Wheeler report ex¬ 
periments which show that sometimes the impact 
of a hand pick on suitable hard stone will ignite 
firedamp It was not easy and the work suggests 
that the production of suitable conditions is a rare 
occurrence in practice 

Mksshs trancis Edwards, Ltd , 83 High Street, 
Marylebone, W 1, have just issued a useful little list 
of some 360 second hand works dealing with the 
arctic and antarctic regions 

Applications are invited for the following ap 
pointments, on or before the dates mentioned -—An 
assistant aeronautical engineer in the Army Air 
Corps of the Irish Free State-—The Secretary, Civil 
Service Commission, 46 Upper O’Connell Street, 
Dublin C 8 (Feb 24) An adviser in greenkeeping 
at the St Ives Oreenkeepmg Research Station— 
R B Dawson, St Ives Research Station, Bingley, 
Yorks (Feb 28) An assistant woman demonstrator 


in physics at Royal Holloway College—The Principal* 
Royal Holloway College, Englefield Green, Surrey 
(Mar 4) A professor of mechanical engineering 
in the University of Birmingham—The Registrar, 
The University, Edgbaston, Birmingham (Mar 9). 
A director of the Institute of Plant Industry, 
Indore, and agricultural adviser to States in Central 
India and Rajputana—The High Commissioner for 
India, India House, Aldwyoh, W C 2 (Mar 14) A 
head of Biological Department of Epsom College— 
The Headmaster, Epsom College, Surrey (Mar 31) 
A professor of philosophy at Kmg’s College, London 
—The Academic Registrar, University of London, 
South Kensington, S W 7 (May 7) A part-time 
assistant master, qualified to teach biology, at thq 
Technical Institute, Gillingham—C Colies, Medway 
Technical College, Gillingham, Kent A resident 
engineer at the Rotherhithe Works of the South 
Metropolitan Gas Company—The Secretary, South 
Metropolitan Gas Company, 709 Old Kent Road, 
8 E 16 A science master for physics at the Newport, 
Isle of Wight, Secondary School—The Director of 
Education, County Hall, Newport, Isle of Wight 


Our Astronomical Column 


Jupiter without it# Satellites —Mr W F Denning 
writes ** The planet Jupiter will be observed 
apparently without visible satellites on Feb 14 
On that evening at 8 51 pm the first satellite will 
commence its transit across the disc of its primary 
The fourth satellite will have previously begun its 
transit, while the second satellite will be bidden 
behind the planet, and the third will be suffering 
eclipse The temporary obscuration of the satellites 
will continue for more than 2 hours and 15 minutes, 
for at 9 6 r m the first satellite will complete its 
transit Jupiter has nine satellites , all but five are 
so faint that small telescopes cannot reveal them 
To view the planet devoid of all visible satellites is a 
somewhat rare spectacle The writer was privileged 
to witness it on Aug 21, 1867, with a re¬ 

fractor, and a delineation of the appearance presented 
was afterwards given in the Astronomical Register 
Repetitions of the phenomenon will occur in 1932, 
ana one of these which occurs in November may 
possibly be seen at Greenwich ” 

Pluto —A recent Daily Science News Bulletin issued 
by Science Service, Washington, D C, reports 
that Dr S B Nicholson ana N U May all, of 
Mount Wilson, have been studying the mass and 
orbit of Plutfo They first obtained corrections to 
Pluto’s orbit by applying perturbations by the large 
planets, the period appears to be very close to 248 
years With the orbit thus obtained they invest 
gated the mass that was indicated by the observations 
of Neptune The two planets were m conjunction 
in longitude in 1891, and at their least distance apart, 
19 units, in 1895 TJiey made use of the data given 
by Dr J Jackson in his paper on Neptune’s orbit 
(Mon Not Roy Aet Soc , June 1930) Two different 
methods of treatment, one including, the other ex¬ 
cluding, Lalande’s observations of 1795, gave for 
Pluto’s mass 1 08 and 0 72 in terms of the earth’s 
mass ^ 

Even the smaller of these masses tftnlld require the 
diameter of Pluto to be at least 7000 miles, assuming 
that the density is unlikely to exceed that of the 
earth Such a diameter is not impossible,. With an 
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albedo the same as that of the planet Mercury, it 
would make the visuof magnitude in opposition about 
14 The visual magnitude was stated to be brighter 
than the photographic one, and some of the estimates 
made it as bright as 14 M Baldet, using the 33-inoh 
Meudon refractor, estimated the diameter as 0 2\ or 
about 4000 miles But the limbs would be so feebly 
illuminated that the real diameter may be greater 
than his estimate 

Solar Physics Observatory, Cambridge —The eight 
eenth annual report of the director of the Solar 
Physics Observatory, Cambridge, covering the period 
Aug 1, 1929-July 31, 1930, shows satisfactory pro¬ 
gress, although much of the routine work has been 
hampered by somewhat extensive instrumental altera¬ 
tions, whioh, however, should greatly assist the work 
in future In particular may be mentioned the xnstal 
lation of an electric Gemsh drive for the 36 inch 
Common reflector in place of the old clock drive, and 
the re designing of the spectrohehograph The loss 
which the observatory has sustained through the 
sudden death of the first senior observer, Mr If E 
Baxandall, in October last, is referred to in appropnafe 
terms Mr Baxandall’s chief unfinished investigation, 
on the spectrum of p Lyr®, has been edited bv the 
director, with the collaboration of Dr F Hogg, 
director of the Amherst Observatory, and published 
as vol 2, part 1, of the Annals of the Solar Physics 
Observatory An important addition to the insfcru 
mental equipment is a registering microphotometer, 
specially designed by the Cambridge Scientific Instru 
ment Co , in close collaboration with the assistant 
director, Dr Carroll, the purchase of whioh was 
facilitated by a generous donation from Mr J H 
Reynolds, honorary treasurer of the Royal Astro¬ 
nomical Society A full description of the instrument 
has recently appeared m the Monthly Notices of the 
Royal Astronomical Society On the meteorologies 1 
side, the results of a study, during the last five yeaAa 
of the discharge of eleotncity from an elevated metal 
int during periods of disturbed weather conditions 
ve been discussed in a paper presented to the Royal 
Society An extension of this work is now in progress. 
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A Banin Ivory —In Man for January, Capt T A 
Joyce figures and describes a carved ivory ewer from 
Benin recently presented to the British Museum by 
the Christy Trustees The ewer is made of a section 
of elephant tusk covering an iron lining which is pro¬ 
longed mto a lip everted over the ivory laoket An 
Iron foot also everted has been added at the base A 
wooden handle is fitted at the side, obviously a later 
addition, as it cuts into the carved design at the lower 
point of junction with the vessel The entire ex¬ 
tenor of the ivory is covered with carving in rounded 
relief The ornament is arranged in two horizontal 
bands separated by a band carved in interlaced 
pattern At the base of the ewer is a second band of 
interlaced carving In the upper register is repre 
sen ted a catfish, a centipede, a frog, a two headed 
bird, and a fish , in the lower an elephant’s head, a 
crocodile seizing a fish, and a grazing antelope The 
designs are excellent examples of the tendency to 
wards symmetry characteristic of artists of all ages 
The elephant's head is seen from above, the tusks 
and ears have been curtailed to fit the space, and the 
trunk is divided mto two diverging sections, each 
terminating m a human hand holding a branch The 
specimen is believed to be unique It was probably 
oarved soon after Portuguese power began to spread 
on the west coast of Africa m the sixteenth oentury 
The shape of the ewer suggests European influence, 
but the artist has presetted his native style m all its 
purity The ewer is 0 2 m in height 


Ancient Coastal Cultures of Northern Peru —The 
results of a seoond Marshall Field Expedition to 
NSrfhem Peru m 1926 are described by A L Kroeber 
in vol 2, No 2, of the Memoirs , Anthropology, of 
the Field Museum, Chicago The objective of the 
expedition was the coastal area between Lima and 
Nazca, and the aim to determine the cultural relations 
of the northern and southern Chimu areas and the 
cultural sequence within each The cultural his¬ 
tory of the northern Peruvian coastal area may be 
summarised as follows (1) Early Chimu (formerly 
Pro to-Chimu) This affords the first archaeological 
evidence for a well developed culture of specialised 
type No origin or formative period is known, and 
no attempt to connect it with Ecuador, Central 
America, or Mexico has proved valid The people 
built terraced, sgiall topped pyramids, higher than 
any erected el^^re in Peru The dead were buried 
m rectangular civmibera, in a variety of positions 
Gp]d, copper, and their alloys, and perhaps silver, 
#ere melted and cast Tin and bronze were unknown 
The pottery was the highest achievement of any 
South American oulture or people (2) Middle or 
Twhuanaco appears to be an overrunning of an 
Intrusive oulture, possibly people, from the high¬ 
lands It is represented at relatively few sites, and 
ohiefly from its pottery, which is in fragments (3) 
Late Chimu Fundamentally an emergence of Early 
Chimu witb^jgjfments Now Chimu oulture was no 
longer deacnW ia ^» extended far to the 

north of the, ^ domain Here it may have 

been ancient ana m spread south At the moment 
of transition from prehistoric to histone, when the 
Inoas conquered the Chimu area, the whole of the 
northern coast was under the influence of a ruler who 


b£red at Chanohan Pyramids were no longer as hign 
m under Early Chimu, and had broad tops, which 
fltere used for interments The custom prevailed of 
placing a small piece of copper in the mouth of the 
dee d Metal was abundant ; but bronze articles 
were in a minority. In textiles, mountain wool gave 
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way to a preference for all-cotton fabnos Pottery 
had settled into a synoretised style of little original¬ 
ity but facile elegance The conquest of the Inoas 
appears to have had little effect on Chimu oulture, 
which indeed was externally prosperous and perhaps 
spreading up to the time of the Spanish Conquest 

Rice as Food —Among the populations of various 
countries the value of rice as a foodstuff is receiving 
increasing recognition, with the result that the con¬ 
sumption is gradually gaming ground Thus, in 
France, following an appeal by Prof Aohard on behalf 
of rice grown in the French colonies, the importation 
has recently risen by more than 30 per cent In Italy, 
however, the cultivation of noe, far from expanding, is 
losing way, m spite of the fact that the soil and climate 
of certain districts are admirably suited to the pro¬ 
duction of nee of the highest quality Moreover, al¬ 
though Italy could produce twice or thrice its actual 
consumption, very little nee is being exported In 
an article published in the Rendtconti of the Royal 
Lombardy Institute of Science and Letters (Parts 
11-16), Prof Luigi Devoto points out that the 
expenence of the past few years has fully confirmed 
the view that, when properly prepared, rice is of 
great value, not only to healthy persons, but also 
to patients suffering from infectious diseases, affec 
tions of the digestive organs, certain skin diseases, 
obstinate lack of appetite, hyponutntion, and a number 
of other complaints In view, also, of the large 
amount of labour employed m the cultivation and 
marketing of rice, the question is one of considerable 
national importance at the present time, and Prof 
Devoto emphasises the advantages that would accrue 
from more extended production and consumption of 
this commodity throughout Italy 

West Indian Fishes —H W Fowler, in his paper, 
“ The Fishes obtained by Mr James Bond at Grenada, 
British West India, in 1929 ” (Proceedings of the 
Academy of Natural Sciences of Philadelphia, vol 82 , 
1930), records eighty species, two of which are new* 
and several others are of special interest, since the 
fishes from this nch region are very little known 
Figures and detailed descriptions are given of the two 
new species, Anomma bondi f the first of this genus 
from the Atlantic, closely related to the Hawaiian 
Anomma lurvda , and Malacoctenus bondi , which is 
recognisable by its colour markings 

Polish Cladocer* —M Ramuet has described the cla 
doceran fauna of the lakes in the coastal region of the 
Polish Baltic, “ Untersuohungen uber die Cfadoceran 
fauna des polmschen Ostseekustenlandes ” (Bulletin 
International dt VAcadimie Polonaise des Sciences ft 
des Lettres Class© des Sciences Math6matiques et 
Naturelles, sdne 3 Sciences Naturellea (II ), N 6 6, 
B II, 1930) There are ten large lakes, from 3700 
metres to 380 metres m length and 900 metres to 
270 metres in breadth, and several smaller lakes of 
various kinds, some of which are in the neighbourhood 
of peat moors The larger lakes have a moderately 
developed ooast line, and are without islands and 
deeply indented bays A short description of each 
lake with notes on the flora is given, and m some oases 
the more important animals Fishes abound in most 
of the large lakes and usually the bivalve Dreisstnsia 
polymorpha is found m large quantities In the 
systematic portion a record u made of the species of 
Cladoccra m each lake, which show a certain similarity 
ahd belong to a type characterised by the presence 
of ptaphanosoma braehyura, Dapknia cucullata , and 
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Bosmxna longtrostris Seventy species in all are now 
known from the coastal regions of West Prussia, 
including those from the Polish coast land and the 
Danzig Free Territory The paper is well illustrated 
by photographs of the lakes themselves and their 
■mrrmindings, and by line drawings of the Clndocera 

Musculature of the Larval Shrimp —The report for 
1920 on the Lancashire Sea-Fisheries Laboratory at 
the University of Liverpool, edited by Prof James 
Johnstone and Dr R J Daniel, contains papers on 
the hydrographic observations made during 1926"29 
by Dr Daniel, on the surface drift bottle expenmen ts 
in the Irish Sea, July 1925- June 1927, by Dr Daniel 
ind Miss Mabel Lewis , and on the abdominal muscular 
system of the zoea and my sis stages of the shrimp 
'Crangon vulgaris) and their bearing on phylogeny, by 
Dr Daniel The hydrographical investigations nave 
been carried out with the assistance of grants from 
the Munstry of Agriculture and Fisheries Sea water 
samples were collected from the Irish Sea between 
Holyhead and Dublin, and at the same time drift 
bottles were liberated from the places where the 
water samples were taken Dr Daniel’s work on the 
musculature of the larval shrimp is of much interest 
Following his former papers dealing with the adult 
shrimp (Crangon vulgaris) and the mysid Pranuus 
Hexuosus, in which work distinct differences were 
ound in the muscles of the two species, the present 
Dapor investigates the larvre of Crangon Even in the 
irst stage, the so called zoea, the muscles are very 
ike those of the adult, which fact might be regarded 
is direct evidence against its schizopod ancestry 
\ more probable interpretation is, however, that as 
he metamorphosis is much abbreviated compared 
with some of the more primitive Fnistwea, such as 
most of the ouphausiuls, the development is com 
Dressed by the early addition of adult characters, and 
hat during the larval period adult organs or characters 
w well os comj>1 etc larval stages may be anticipated 
The author is of the opinion that “it may be taken 
diet the occurrence of adult muscular structure in 
he zoea and mysis of Crangon vulgaris is a further 
ndieation of this gradual suppression of complicated 
arval senes in the higher Crustacea ” 

Root and Shoot in the Angiosperm - Mrs Arber has 
recently published in a more extended form (New 
Phytologist , 29, Dec 1930) the discussion of this sub 
|ect that she presented at the International Botanical 
Congress at Cambridge From the point of view of 
Formal morphology she concludes that stem and leaf 
should not bo treated as discrete morphological entities, 
but that root and shoot belong to primary and equi¬ 
valent morphological categories She points out, in 
this latter connexion, that root and shoot alike 
normally give rise to other like units, the shoot pro 
ducing lateral shoots, the root lateral roots This 
conception of the morphological equivalence of shoot 
and root seems to meet with little difficulty in the 
dicotyledon, but the fibrous root system of the mono¬ 
cotyledon, often forming anew at each node fluid with 
no very permanent mam system as a prolongation of 
the main axis, may raise a doubt as to whether this 
view is fully in accordance with all the facts There 
are obvious difficulties in the way of extending this 
view to include the relations of shoot and root system 
in the Fihcales The paper contains an interesting re 
view of various morphological facta, gathered mainly 
from the author's investigations of the Grammes, 
which bear upon the relation of leaf ami stem Thus, 
leaves terminal upon the axis are described from three 
genera of grasses Axes with dorai ventral symmetry 
are cited, as well as leaves with characteristically radial 
organisation , „ 
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Bathymetrical Work in the Baltic — Vandua ©hart* 
of the northern port of the Gulf of Bothnia show 
notable divergences, especially in deeper water ^ 
These arc due no doubt to different interpretations of 
the soundings With the view of obtaining a detailed 
bathymetrical chart of that part of the Baltic, it was 
surveyed with an echo sounder in the summers of 
1927-29 The methods and results are described by 
H Renqvi8t in Havsforsfcnings Instituted Skrxpt, No 
68 (Bathymetric chart of the Bothnian Bay and the 
North Kvark) Several thousand soundings were 
taken and allowed the construction of a detailed map 
showing an extraordinarily uneven floor, a state of 
affairs that was overlooked in the deeper water when 
few data were available Dr Renqvist insists that 
many of the former discrepancies were due to sound- 
ings having been wrongly placed on the chart On an 
irregular floor a slight error in position might w«fll 
have a wide result He claims that errors arise when 
a ship has to stop for sounding, for it is then difficult, 
without cross bearings to land, to fix the true position, 
since the slowing down and restarting of the ship 
vitiate calculation of average speed and so of position. 
In echo sounding there is a uniform speed on the 
dofinite course throughout, and the shorter time occu¬ 
pied in taking such a line of soundings reduces the 
period during which one is unable to take bearings to 
the land This also obviates sources of error 

The Gas Equation —In the issue of the Physxkalxschs 
Zextschnft for Dec 1, 1930, Dr E Neusser, of the 
Vienna Technical High bohool, examines the experi¬ 
mental material available for hydrogen and carbonic 
Acid «gaa in order to determine the variations with 
ressure and temperature of the two quantities a and 

of van der Waals’ gas equation Observations of 
volumes at two preesures near together and at fh© 
same temperature are used to calculate a and b over 
sis wide a range as possible The units used are the 
litre, atmosphere, and gram molecule of the gas In 
both gases o and 6 are found at constant temjierature 
to decrease with the pressure, the curves for a and b 
being very similar At constant pressure above the 
critical point both a and b increase with increase of 
temperature, while below the critical point there is a 
rapid fall of both a and b from their values for the 
gas to their values for the liquid For the lowest 
temperatures for which the values have been calcu¬ 
lated the decrease is of the order of 60 per cent The 
curves given in the paper show why the attempts to 
modify the van der Waals equation to bring rt into 
closer agreement with observation^#*^© met with so 
little success 

Aero-navigation by Wireless —The difficulties which 
have to be overoome in navigating an aeroplane in 
a fog, which the light from a beacon cannot penetrate, 
seem at first sight to be almost insuperable As it 
cannot remain at rest like a ship on the sea, it is some¬ 
times forced to make a demgerous landing In the 
Proceedings of the United States National Academy 
of Sciences for Nov 15, Messrs H Diamond 
cuid F W Duxunore, of the Bureau jsd Standards, 
describe a method of landm with the mse fog 
When flying overland two fchaae of jeivmg sets 
cue used One is the uauatior^ which receives 
the radio beacon signals when flying between cities, 
and also spoken orders For landing at the proper 
angle, a short wave receiver is used, the signed* 
having a wave length of 3 metres The aeroplane fli^i 
midway between waves oomipg from two beast* 
antennae When the aeroplane is steering in the correct 
direction, the amplitudes of the vibrations of two 
reed* on the pilot’s board are equal When it moves 
to the right or the left of the true course, this is shown 
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once by one of them having a larger vibration than 
the other, A somewhat similar arrangement, using 
lower power and a smaller loop antenna, is used to 
give the pilot the direction of the runway on which he 
is to land The pilot knows when he is approaching 
the boundary of tne field on which he intends landing, 
as he hears a special signal in the headphones which 
gets louder as he approaches the field but disappears 
completely when he m directly over the antenna, 
which is placed on the edge of the field To tell the 
proper angle at which he is to glide, high frequency 
signals are directed along a narrow beam The line of 
greatest signal strength is along the axis of the radio 
beam, and at a short distance away it drops con 
siderably The pilot should hit the axis of the beam 
and then start to drop, keeping the signal strength 
constant, the approach to the transmitter compensat 
mg for the greater distance from the axis This gLves 
very approximately the proper landing curve, the 
instrument indicates whether he is flying too high or 
too low A vertical pole antenna and a horizontal 
doublet antenna fixed on the aeroplane are used to 
receive the landing system signals 


Determination of Reducing Sugars —Schuett© and 
Temll, in the December number of the Journal of 
the American Chemical Society, describe experiments 
on the use of cupropotassium carbonate solution, first 
proposed by Soldami m 1876, in the determination of 
reducing sugars They investigated four types of 
solution and show that it is doubtful whether Beyers 
dorfer's form of the solution can be used as a selective 
leagent for levulose, as has been asserted The effects 
of varying the experimental conditions were fully 
stifled and mathematical expressions described 


Stramle*i Ring Structure in Cyclohexane —In a com 
numeation to tho Editor, Dr Muhammad Qudrati- 
Khuda, of Presidency College, Calcutta, states that ho 
has found evidence of a * strainless ring * structure 
in cyclohexane He has discovered that 4 methyl 
tyctohexane 1 carboxy 1 acetic acid, 


Me CH<] 


CH, CH 
CH, CH 



CO,H 
CH, CO,H 


is capable of existing in four stereoisomenc modifica 
tions The stabilising of these forms is attributed, as 
m deoahn, to a restraint of the internal rotatory move¬ 
ment of the carbon atoms, brought about m this cose 
bv substituting heavier groups for some of the hydro 
gen atoms of cyclohexane A fuller account is to be 
published shortly 


Molecular Iodine —The separation of two forms of 
molecular hydrogen (both being represented by the 
formula H,) has naturally raised the question of 
whether other diatomic gases can be similarly treated 
From its band spectrum it would be anticipated that 
thiH should also be possible with iodine, and an attempt 
on this substance, which appears to have been partly 
successful, is described by K M Badger and o W 
Ormuston in the December number of the Proceedings 
of the National Academy of Sciences The method 
adopted was photochemical, only one form is excited 
by exposure to the green line erf mercury (X5401), and 
this can then be removed by a reaction with hexene 
After a prolonged treatment, evidence was obtained 
the residual iodine molecules had different 
’ fluorescent properties from the original mixture of 
the two forms, but the amount of separation which 
had been effected was evidently not large The reasons 
for this are not clear, but the authors consider the 
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method sufficiently promising to be followed still 
further 

Specific Heats and Entropies of Metals —The specific 
heats of thallium, calcium, and magnesium from 10° 
to 200° abs have been determined by Clusius and 
Vaughan, whose results are given in the December 
number of the Journal of the American Chemical 
Society The extrapolation to absolute zero could he 
made with some certainty, and thus tho absolute 
entropies calculated The results for the atomic 
heats wore higher in tho case of thallium and lower m 
the case of magnesium and calcium than those of 
previous workers Whilst in the case of calcium 
(whujh was found difficult to free from hydrogen), 
the atomic heat curve could be very approximately 
represented with a smgle Debye function, this was not 
possible with thallium, the d value of which decreased 
below 17° abs , nor with magnesium, the 6 value of 
which increased appretiably below 30° abs A more 
rapid doorcase of atomic heat than is to bo expected 
from the T 3 law lias previously been observed only 
with copper and tungsten The vapour pressure 
constants are calculated from the results Although 
the error is of the order of 25 per cent, it is claimed 
that it agrees very well with that given by the usual 
statistical formula (0 443 and 0 493) the entropy of 
magnesium vapour at 1 atm and 25° being 35 29 
units determined empirically and 35 51 from theory 

Entropy of Hydrogen Recent progross in the de 
velopmont of statistical mechanics and the discovery 
of tho two forms of hydrogen molecule foreseen by the 
wave thoory have made it necessary to revise carefully 
tho calculation of the entropy (or free energy) of 
hydrogen from spectroscopic and other data This 
question is dealt with in two papers by Giauque in 
the December numlier of the Journal of the American 
Chemical Society In the first of those a considerable 
simplification is mtroduted into the method of ealeu 
latmg the free energy from spectroscopic data Every 
state is assumed to possess the same statistical weight 
the statement that a certain state hns an a prion 
weight of three means that the state is really three 
states which have been grouped together for simplicity 
of calculation, having so nearly the same energies that 
they are affected in noarly the same way by tempera 
ture but really individual states in a statistical sense 
Previous calculations are shown m some cases to be 
in error A simple new derivation of Reiclie’s well 
known equation 

^ 0 ^/?[ln(?r+ T d\nQ/JT] 
is given and it is believed that this equation will hold 
for all states including multiplicities due to nuclear 
effects such as spin When the necessary atomic or 
molecular levels are known Q may be calculated 
In the second paper the author < onsiders the case of 
hydrogen, on the basis of recent data (Nature, 
Mar 22, 1930, pp 462 463), and “ the numerous mis¬ 
understandings which have arisen concerning the 
effect of nuclear spin on the entropy of hydrogen ” 
are cleared up A new calculation of the heat capacity 
of hydrogen, without assuming rigidity of the mole 
cule, is given The absolute entropy of hydrogep 
at 25° 0 is found to be 33 98 cal per 1° per mol 
This, however, is not the value to be used m combina¬ 
tion with f C p In T for other substances, since an 
entropy of mixing must be subtracted on account of 
the existence of ten kinds (one para- and nine ortho-) 
m the solid A detailed discussion of this point is 
given, and it is concluded that, whilst some uncer¬ 
tainty may remain as to the effect of nuclear spin oh 
other substances, no reasonable doubt exists as to the 
value of the entropy of hydrogen 
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Light Intensity of a Quartz Mercury Lamp 


I^R TSUNE8ABURO ASADA, of the Shiomi 
Institute of Physical and Chemical Research, 
Osaka, Japan, has sent us an interesting communica¬ 
tion describing measurements he has made on the 
intensity of the light emitted by a quartz mercury 
lamp The instantaneous values of the light intensity 
at several points of the luminous part of an alternating 
current quartz mercury lamp, tne terminal voltage, 
and the current were all measured by the help of an 



Fio l Fig 2 


oscillograph In carrying out the test, the image of 
the lamp was projected bv means of a lens on to a 
screen 

The intensity of the light on each part of the image 
was found by a vacuum ctesium photoelectric tube 
The photoelectric current was first amplified by a 
triode, which was found to give no deformation of the 
shape of the cui rent wave 

In Fig 1 an oscillogram is shown of the current l t 
flowing in one of the anodes C and the terminal voltage 
V aa across it This oscillogram shows cleaily that so 
long as there is an appreciable current through the 
electrode, its terminal voltage is practically constant 
Fig 2 is an oscillogram of the current T e and the 
intensity of the light G e in the neighbourhood of the 
anode C From these two ow lllograms it is concluded 


that so long as the terminal voltage is constant the 
intensity of the light emitted is directly porportionaf 
to the current 

A special direct current mercury lamp was made 
of transparent fused quartz which could be used at 
various current densities The light intensity of the 
lamp was measured by a monochrometer and a vacuum 
photoelectric tube It was found that the relation 
between the intensity of the light O f the current /, and 
the potential difference V between the anode and the 
cathode could be expressed by a formula of the form 

G~kI(V-Vt)' 
where k and V 0 are constants 

V 0 is the least potential difference between both the 
electrodes required to maintain the arc, and is a con¬ 
stant for a given lamp For a given wave length, the 
number n is constant 

It was found by plotting curves having log (G/I) as 
ordinates and log (V - F 0 ) as abscissae that, provided 
the potential difference was not very small, the result¬ 
ing curve was a straight line The formula is an 
experimental one It shows that when the tempera¬ 
ture of the mercury vapour is raised by increasing the 
terminal voltage, the radiations of longer wave-length 
increase much more rapidly than those of shorter 
wave length This radiation, therefore, follows quite 
a different law from black body radiation 

Experiments with the alternating current mercury 
lamp show that the formula given above still holds, 
provided we take the mean value of the light intensity, 
the effective potential difference between one of the 
anodes and the cathode, and the effective value of the 
input current The value of n, however, is different 
from that for the direct current mercury lamp 


Marine Biology id Madras and Ceylon 


r PHE Administratee Report for the year 1928-29 
of the Madias Fisheries De|>artment f by Dr B 
Hundara Raj, Director of Fisheries Madras (Report 
No 1 of 1930, Madras Ftshenea Bulletin vol 24,1930), 
embraces a large variety of subjects Part 1 describes 
the activities of the Department, including marine 
and estuanne fisheries, inland food fishes, pearl and 
chank fisheries, biological specimen supply, anti 
malarial and socio economic ^ork, and fish industries 
Part 2 deals with finance, Part 3 with staff and equip 
ment, with various appendices The importance of 
investigation relating to food fish is emphasised as 
being the primary object of a scientific department of 
fisheries It is evident that hero great difficulties are 
encountered from lack of proper accommodation and 
staff , nevertheless, it is shown that progress is being 
made Research on marine fisheries was undertaken 
by the trawler Lady Goschen, and on three shore 
stations at West Hill (Calicut), Krusadai Island and 
Vizagapatam, the first two stations bemg provided 
with small laboratories, and at the Madras Aquanum 
laboratory work is being done on the early stages of 
the edible oyster Survey of fishmp banks and experi¬ 
mental trawling was carried on, including extensive 
cruises froth Mangalore to Cape Comorm, fishes and 
certain invertebrates were identified and plankton 
collections made So far only the otter trawl is used 
for fishing The Danish seme could not be employed, 
as the motor boat originally intended for the purpose 
was condemned as too old for fcbe open sea Pro 
posals have been made to the Government for the 
purchase of a small motor boat, and a drift net and 
long lines for surface fishing are ordered 

Investigations in the Collair Lake on the prawn 
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Peneopsxs monoceros, the “ Chakku Royya ”, were 
continued, but still little is known about the breeding 
grounds of this commercially important crustacean. 
Again the absence of staff for this work is to be 
regretted Deep water tank fishing in the Mopad 
Reservoir was satisfactory, a backwater net from 
Ennore, drift nets, and long lines bemg used with 
good results Fish breeding and stocking experiments 
appear to have been unsuccessful for various reasons 
Pearl oysters still continue to make sudden appearances 
and disappearances It is proposed to undertake 
extensive research connected with this subject when 
the Krusadai Biological Station is instituted, raefin- 
while regular inspection of the pearl banks goes on, 
and any spat falls will be noted 

The Fisnenes Training Institute, Calicut, provides 
courses of study m the elements of navigation and 
handling of sailing boats, with classes m fish-curing, 
and pupils are on the increase 

The Administration Report of the Marine Biologist 
of Ceylon for 1929 (Part 4 —Education, Science, and 
Art (G) July 1930), by Dr Joseph Pearson, contains 
information on the pearl fishery. Gulf of Manaar, the 
window pane oyster fishery and ohank fisheries, with 
fishery statistics, report of the second assistant marine 
biologist and of the marine superintendent 
The year 1929 was unfortunate for several reasons, 
and the abeenoe of Dr Pearson made it necessary to 
abandon the inspection of the new paar which hm 
discovered in the region of Twynaxn's PaSdr, and whioh 
in the previous February and March was densely 
covered with oyster spat for a considerable part M 
its area of some 30 square miles The usual nut# 
of the Pedro and Waqge Banks was al^o abandoned. 
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In November, however, a portion of the area off Chilaw 
was examined by a running survey by dredge for the 
purpose of oharting the paar area, and a chart is 
given with the present report In this oharting no 
idea can be given of the number of oysters present, 
but a picture is provided of the general limitations 
of the paar ground and the general slope of the area 
It also shows the nature of the paar and will indicate 
the presence of oysters, although small patches of 
oysters may be missed Current observations on the 


mam Pearl Banks were continued. There is a westerly 
trend in all currents which would tend to take all 
pelagic oyster larvae present when the observations 
were made out into the deep water, where they would 
be lost 

Dr Pearson has obtained all particulars for a new 
boat to take the place of ML Lion, which has been 
condemned The new boat is to be of the modern 
Scotch type of fishing boat, with a length of 45 feet, 
beam 13 feet 6 inches, draught 5 feet 6 inches 


Afforestation in 

rpHAT private companies have been formed in New 
1 Zealand to promote afforestation work is well 
Jmown Many of these companies have now been 
federated mto the New Zealand Timber Growers’ Asso 
ciation, which publishes an official quarterly known 
as the Timber Growers' Quarterly Review , the second 
number (for September last) of which has recently 
appeared This number deals primarily with reports, 
etc , of the 1930 Conference of the member companies 
of the Association 

The attitude of the companies towards this new 
national industry and the aims and objects of the 
latter are well portrayed and merit a close study 
in Great Britain The member companies in the 
Association how represent a combined capital of 
£5,000,000 “ Afforestation in a minor way ”, it is 

tmly said, “ is practically useless and would really 
mean nothing whatever either to New Zealand or the 
Empire , and although the companies represented 
in the Association to day have joint afforestation 
schemes in hand comprising over 250,000 acres, the 
TidBired objective is a million acres of exotics ” The 
magnitude of the task can be readily appreciated, as 
also the value of combining 

The delegates to the Conference had the oppor¬ 
tunity of meeting the Prime Minister, Hon (I W 
Forbes, who has recently been at the Imperial Con 
forence in London, and the Minister responsible 
for the N Z Forest Department, the chief matter 
under discussion being the important one of future 
co operation m research work Here the Associa 
tion is taking the broadest views The president, 
Mr W Fraser, in discussing the question with the 
Minister, pointed out that while the Association “ had 
planned in the first instance to establish its own 
anns of research, the suooesaful functioning during 
the past 12 months of the Biological Committee, to 
which not only the Association but also the Bureau 
of Scientific and Industrial Research, the Cawthron 


New Zealand. 

Institute, the Sawmillers’ Federation, and the Forestry 
Department had contributed brains and money, had 
indicated the possibility of still further oo operation 
m matters that are equally of joint interest and joint 
advantage ” 

The New Zealand Timber Growers’ Association is 
said to consist largely of business men who may be 
regarded as trained executives and organisers It 
also embodies technical forestry men of wide and sound 
experience and established judgment It regards 
research as being a most important and vital ad 
junct or partner of business, and is prepared to 
forward energetically and substantially to endow 
useful research along business lines m the interests 
of afforestation This was the message of the 1930 
Conference 

There was no attempt on the pait of the Confer 
encc to minimise the value of the work (much of it 
of an experimental nature) of the State Forest Service 
during the past quarter of a century Far otherwise 
But the importance of the provision of a large volume 
of softwood timber, which it has been shown can be 
grown on largo areas of available land, has been fully 
realised , also that this work, to be done expedi¬ 
tiously, is a purely business proposition, quite outside 
the capacity of a State Department, winch could not 
be granted the funds from the public purse to carry 
it on with such rapidity 

The realisation of this fact and the coming of the 
privato companies, run on investors* capital, is re¬ 
markable and furnishes evidence of a shrewd fore¬ 
sight on the part of the New Zealanders Not less 
remarkable, if we compare it with the reduplication 
of research work m different institutes anti so forth 
in Great Britain, is the swift recognition by the 
leaders of tho Association that co operation in research 
with the existing centres would be tho most practical 
step to take, instead of bringing into being new and 
independent ones 


Archaeological Investigation in Oregon, USA. 


13E8ULTS of archaeological investigation on the 
A * middle Columbia River undertaken by the Uni 
vorsity of California m 1924-26 are reoorded by W D 
Strong, W E Schenok, and J H Stewart in the 
University’s Publications m American Archaeology and 
Ethnology , vol^29,pt 1, under the title “Archoology 
of the Dalles - Deschuttes Region” This area was 
(hosan for investigation as the geographical and 
economic condition* at this point of the river are 
Mjch as to have made it one of great importance to 
primitive man, and it must have been occupied from 
a remote period. 

J3even distinct types of evidence were exposed, these 
including the Wakemap Mound, village sites on 
Miller's Island, bunals—cremation and pre- and post- 
Caucasian inhumations—as well as numerous petro* 
graphs Of these, the most important were the' 
mound, on account of the depth of the deposit con- 
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taming evidence of occupation, and the cremation 
burials, on account of tho richness of their culture 
It was noted that the culture of the cremation burials 
was quite distinct in character from that of the 
mound, the former being of an entirely ceremonial 
and ornamental character, while the objects from the 
mound were entirely utilitarian On the whole, how¬ 
ever, there was good reason to think the two are 
connected, and to regard them as representing two 
sides of a single culture It is also suggested that the- 
eld type comcal, semi subterranean house is connected 
with the mound culture, but that connexion is not 
yet proved 

It seems probable that most of the rock oarvwgs 
are to be associated with the mound and crema¬ 
tion culture, most of them being attributed to the 
Wakemap people There is a lack of relationship be¬ 
tween the post -Caucasian bunals and the mound and 
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cremation culture, but some can be assigned to the 
iahftptin The relationship of the pro Caucasian 
mrials at the upper end of Miller’s Island to the 
PVakemap culture is not yet clear 
The general conclusion as a result of the investi 
Rations seems to bo that the earliest comers to this 
egion possessed a culture, already well developed, 
vhich was basically Salish After a long period it 
ivas gradually modified by coastal influence, very 
irobably through Upper Clnnookan tribes, but also 
irobably from the centre of Washington This is 
namfested principally m the art, which combined the 
plateau and. coast styles to produce a local style, 
expressed m the petrography and the ground and 
iculptured stone work The ultimate fate of the 
Wafcemap and cremation culture is unknown , but 
dio continuity of Salisli culture was broken by the 
Sahaptm and Waulatpuan migrations The Dalles 
Desonuttes Sahsh disappeared They may have been 
ibsorbed by the Wasko and Wishram 


Malayan Medicine 

HE two publications on Malayan medicine, re 
ferred to in Nature for June 7, p 862, have now 
3 een supplemented by “ The Medical book of Mala^ an 
Vlodiomc ” ( The GardenBulletin , Straits Settlements, 
1930* vol 6, part 3), edited by Dr J D Gunlefcto anil 
tfr I H Burkill 

In 1028 the attention of the two editors was directed 
A) a manuscript m the possession of the Pharma 
eutical Society, entitled “This is the Medical 
Book of Malayan Medicine ” The history of the 
manuscript lias been lost, but the editors, from their 
expert knowledge of the subject, have been able to 
suggest that the original document, of which this 
manuscript is a translation, made by a munshi 
teacher of languages) named Inche’ Ismail, consisted 
3 f a series of notes on diseases and the prescriptions 
leceesary to cure them, made bv a native practitioner, 
orobably resident in Penang The compiler seems to 
lave allowed a British official in Malaya to have the 
notes translated by Ismail, possibly with the view 
nf tho translation forming part of the collections 
assembled in the Straits Settlements for display on 
tiehalf of that Colony at the Colonial and Indian 
Exhibition held m London in 1886 

The manuscript, corrected and edited, is now pub 
Imbed with Dr Gimlette’s diagnostic notes of the 
diseases which appear to be indicated by the Malayan 
practitioner’s descriptions of symptoms, and with Mr 
BurkiU’s determinations of materia modica There 
sire 643 prescriptions in the book, ranging from a 
village sunple such as the juice of a banana tree, 
used for'll disease which, judging from tlie symptoms, 
Dr Gunletto thinks, may be either rheumatic or 
dengue fever, up to No 289, in which & concoction 
of 20 drugs is prescribed for anointing the body in 
oases of smallpox This is uot a record fdr poly 
pharmacy, for Confectto Damocratts , supposed to have 
been invented by Mithridates the Great (bom 134 
BO), contained at least 44 uigredients, and had a 
great reputation m the Middle Ages as a prophylac 
tic against the plague 

Modern medicine is not likely to reap any consider¬ 
able benefit from the labours of the two learned 
editors, but this, like the two previous publications 
in the same series, is of great interest and importance 
as a contnbutiorf*to the histjry of the development 
of medicine In this connexion special mention should 
be made of the glossary of Malayan names for drugs 
and diseases, which is arranged as part of the excellent 
index to the volume 
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University and Educational Intelligence. 

Cambridge —The Faculty Board of Physics and 
Chemistry have reappointed Dr J Chadwick, of 
Gonville and Cams College, assistant director of radio¬ 
active research at the Cavendish Laboratory 

The pnze of £30 from the Gordon Wigan Fund for 
a research in chemistry in the year 1930 has been 
awarded to P S H Henry, of Trinity College, for a 
dissertation entitled “ The Experimental Determina¬ 
tion of the Specific Heats of Gases” 

Two new professorships have been established by 
Grace of the Regent House One is in geography, 
and the first holder will be Mr F Debenham, of 
Gonville and Caius College The other is in experi¬ 
mental psychology, and the first holder will be Mr* 
F, C Bartlett, of St John’s College 

London — The Julius Mickle Fellowship was 
awarded to Dr C H Andrewes for 1031, for his 
lesearch work on viruses 

Oxford —On I eb 3 Congregation passed a decree 
accepting the offer of the Forestry Commission and 
the Secretary of State for the Colonies to make contn 
butions at tho rate of £6000 a year as from March 1929 
to July 1031 to the maintenance of an Imperial 
Forestry Institute m Oxford, the University under 
taking to make during the same period contributions 
to the Department of Forestry at a rate not exceeding 
£300 a >ear m addition to its current contribution 
Mr C (J Monson, in proposing the decree, explained 
that it is a renewal of a former decree The Institute, 
which has now been in existence for about hve years, 
is active in research and m giving post graduate in¬ 
struction The relations between the Institute and 
the University are at present engaging the attention 
of Council 


A course of lectures on “ Dielectucs ” will be de 
hvered at the Northampton Polytecluiio Institute, St 
John Street, E 0 1, by Dr L Hartshorn, on Mar, 4, 
11, 18, and 26 They will deal with the phenomena 
of leakage, absorption, power losses in alternating 
holds, dielectric strength, and so on, and will be 
especially addressed to those concerned with the 
manufacture and industrial applications of ifiaul&tmg 
materials 

Mr A T Starr has been appointed to the staff of 
Faraday House Electrical Engineering College, London 
Mr Starr took the London B Sc , with first class 
honours in mathematics, m 1925, receiving also the 
Lubbock Prize At Cambridge he obtained a major 
scholarship at Corpus Chnsti College, took a first class 
m both parts of the Mathematical Tripos, and received 
honourable mention in the Smith’s Prize examination 
For the past three years Mr Starr has been working 
in the laboratories of the International Telephone ana 
Telegraph Company 

A Conference on “ Changing Education m on Old 
Empire ”, organised by the New Education Fellow¬ 
ship, will be hold at Bedford College, London, oh 
July 24 30, under the presidency of Sir Percy Nunn 
Mr K Lindsay is the honorary secretary, to whom all 
communications should be addressed, c/o New Educa¬ 
tion Fellowship, 11 Tavistock Square, London, WJJ L 
It is hoped that the Conference will fend support £8 
the project of establishing in London a permanent 
educational institute to act as research bureau and 
central clearing house of educational ideas fo*v the 
Empire, 
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Birthdays and Research Centres. 

Feb xa, 187a —Prof A J Ewabt, FRS, professor 
of botany in the University of Melbourne 

The chief investigation I have now m progress is 
an attempt to produce graft hybrids between species 
of Eucalyptus, which I have been working on for more 
than ten years Another problem in hand is in regard 
to the mfluenoe upon animals of the prolonged in¬ 
gestion of plants containing saponin 

Feb x6, 1848 —Prof Hugo De Vkiks, For Mem R S , 
formerly professor of plant anatomy and physio 
logy in the University of Amsterdam 

My chief investigation now m progress is on the 
inheritance of characters of new mutants of CEnothera 
Lamarchvana 

A subject to which I think attention might usefully 
be given is the difference and analogy between phylo 
genetical and explosive mutability 

Feb 17, 1884 —Prof John Read, professor of chem 
lsrtry in the United College of St Salvator and St 
Leonard, University of St Andrews 

The endowed chemical research laboratories at St 
Andrews have accommodation for about sixteen re 
search workers, apart from members of the staff, and 
as a rule this is fully utilised Most of the numerous 
publications which have appeared from this organic 
chemical school during the last twenty-five years nave 
been concerned with the chemistry of sugars and the 
more complex carbohydrates , steroochemical prob¬ 
lems also have been studied 

My students have continued the stereochemical 
tradition, m publications upon such subjects as the 
optical resolution of simple asymmetric compounds 
and stereochemical relationships in the hydrobenzom 
series A second senes of investigations deals with the 
formation of halogenohydnns from unsaturated com 
pounds Our chief field of work, which maintains the 
traditional interest of the sohool m natural organic 
products, is the systematic chemical and stereo 
chemical study of menthols, menthones, pipentones, 
phellandrones, carvone, and related substances de 
rived directly or indirectly from essential oils of plants 
We are interested also m the biochemical origin and 
ancestry of these substances In my opinion, results 
of great biochemical value would attend systematic 
collaborative work between organic chemists and 
botanists m tracing the chemical effect of hybridisa¬ 
tion, as evidenced, for example, in the composition of 
essential oils in a suitable genus such as Eucalyptus 

m 

Feb 17, 1890 —Dr R A Fisher, FRS, head of the 
Statistical Department, Rothamsted Experi¬ 
mental Station, Harpenden, Herts 

The great event of our generation for the progress 
of the human mind is, I believe, the development of 
a comprehensive and rationed theory of inheritance 
If this ‘mystery of mysteries’ is capable of a simple 
and definite formulation, need any biological problem, 
however complex, be regarded as incapable of exact 

treatment? 

The new knowledge has so far had no appreciable 
affect on the means whereby practically important 
improvements are made in domesticated animals and 
plants The characters which oonfer value are always 
quantitative and depend upon the cumulative effects 
HfMMimerous separable factors Selection of favourable 
fjornbmations as practised from time immemorial by 
breeders, such as Chevalier or Burbank, is still the 
only effective method What is needed, and seems 
Uow practicable, is th© quantitative evaluation by 

No. 3198, yot. 127] 


extensive measurements, combined with systematic 
mating, of the selective possibilities of the populations 
available for selection This is an almost untouched 
field and will remain so so long as genetics and biometry 
are mutually exclusive studies 

Feb 26, 1864—Mr John Evebshed, FRS, lately 
director of the Kodaikanal and Madras Observa¬ 
tories 

The mam objects of my present research are to 
determine the solar rotation at high levels, and the 
general shift towards red of the calcium, hydrogen, and 
iron lines Previous work here has shown that pro¬ 
minences give a daily angular speed of rotation about 
3° in excess of that given by the revorsing layer I 
shall attempt to determine whether this excess holds 
throughout the sunspot cycle, or is connected with 
sunspot frequency 

My measures show that the shift of the lines H 
and K towards red exceeds fche Einstein effect, both 
in prommencee and chromosphere, by 0 007 A , and 
iron lines at the limb in the same spectral region give 
nearly the same excess The cause of this ‘ limb 
effoefc * is a mystery, and measures of solar spectra 
will be continued m the hope of throwing new light 
on the problem 


Societies and Academies, 

Lois don 

Royal Society, Feb 5—C F Jenkin The pressure 
exerted by granular material A model consisting of 
a rectangular frame holding a single layer of steel 
discs was made which reproduces the leading pheno¬ 
mena observed in sand, particularly the effects of 
1 archuig ’ The solutions are found for the forces 
exerted by the discs under a number of different 
conditions, including three typical examples of 
arching In the fight of these results, an apparatus 
was designed for measuring the pressure of sand on a 
retaining wall in which etui arching was eliminated 
Tlie most important new result obtained is that the 
centre of pressure may be very much higher than was 
supposed, and that the pressure distribution on the 
wall is quite different from the triangular distribution 
commonly assumed —F L Arnot The diffraction of 
electrons in mercury vapour An investigation of the 
angular scattering of electrons in mercury vapour 
over an angular range of from 18° to 126° is described 
Results are shown for fiftoen different velocities of 
the primary beam between 8 and 800 volts All the 
scattering curves show distinct maxima and minima, 
maxima of four different orders being obtained The 
absolute scattering of 82 volt electrons between 15° 
and 60° has been redetermined —S Rama Swamy 
On the transmission of fight by thm films of metal 
Quantitative observations on the transmission co¬ 
efficient of metal films for different wave lengths of 
light m the visible range and its changes on heating 
the films are described and discussed Thin films of 

g old and silver, obtained by cathodic sputtering, were 
eated m a furnace and their absorption spectra 
photographed at different temperatures, a pomtolite 
lamp being the source of light The transmission 
coefficient was deduced from the photometric measure 
ments of the spectrograms —D C Colbourn© The 
diurnal tide m an ocean bounded by two meridians 
The diurnal tide is oonaiderod in an ocean on a rotating 
globe bounded by two meridians 60° apart and of 
uniform depth 12,700 ft The solution of the general 
dynamical equations of the tides satisfying the re- 
paired conditions is obtained by the introduction of a 
nujl function according to the melhod developed by 
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Goldsbrough By means of this solution the tidal i 
amplitudes and pnase angles at numerous points have I 
been calculated Amplitudes of the diurnal tide are 
considerably smaller them those of the semi diurnal 
tide, and the ranae of values obtained for the phase is 
unusually limited 

Llnnean Society, Fob 5 —Miss S Finnegan 
Brachyura collected by Dr Crossland on the St 
George Expedition to the Pacific, 1924-25 Sixty 
five species of c raba were collected, of which eight are 
new, and one new variety is described In addition, 
the opportunity has been taken to analyse all the 
existing records of Brachyura from the region in 
question, and to attempt to identify the various 
geographical elements in the fauna The chief con¬ 
clusions are that certain genera may be regarded as 
typically American So far as the scanty geological 
evidence goes, these genera do not date further back 
than the Pliocene There is evidence that the simi¬ 
larity between the Indo Pacific and Panarmc faunas 
was greater in tho past that it is to day 

Dublin 

Royal Iri»h Academy, Jan 20 —G H Nall Irish 
sea trout This paper deals with the results obtained 
from the examination of some 220 0 samples of scales 
taken from sea trout from ten river systems m the 
west of Ireland The avorage age rate of growth, 
age at migration and at first return from the sea to 
spawn, tho number of spawning marks, etc , are de 
termined and comparisons made with similar results 
obtained from the examination of sea trout scales in 
various rivors in Scotland The chief characteristic of 
the sea tiout from the west of Ireland rivers which 
emerges from this study is the relatively small size 
attained The average duration of life is cornpora 
tively short The proportion of sea trout which re¬ 
turns to the river, after only a short stay of a few 
months in the son, is high It is suggested that some 
of the rivers are deficient in food for the large numbers 
of fry winch are present The low growth rate during 
sea life is possibly due to the absence of rich feeding 
grounds adjacent to the mouths of the various nvers 

Cbacow 

Polish Academy of Science and Letters, Nov 10 — 
W Kapuachlnski Tho fluorescence of zinc vaj>our 
The saturated vapour of zinc, excited by ultra violet 
light, gives a fluoresconco speotrum containing lines 
and bands Details of the study of tins speotrum are 
given —L Orkisz The final orbit of the comet 
1925, 1 (Orkisz) The elements given are based on 
observations made between April 5, 1025, and May 
12, 1020—K Dziewonski, B Grtinberg, and Mile 
J Schoenowna Researches on tho acenaphthene 
sulphomc acids —S Kozik Two chlorites in veins 
from Haute Tatra Those chlorites occur in veins 
about 2 cm thick in granite, theif composition is 
quite different from that of the granite—F Bieda 
Remarks on the nomenclature and classification of 
certain species of Nummuhna (1)—J Zerndt Trt- 
letes g%ganteu a huge megaeporo found in coal This 
spore has been found in coal from nearly all levels of 
Polish coal strata It measures 0 4 mm m diameter 
and is the largest megaspore known —M Koito- 
wiecki The relation between Hassal’s corpuscles 
and the neighbouring blood-vessels in the thymus of 
the human foetus 

^ Sydney 

Llnnean Society of NeV South Wales, Nov 26 — 
O H Sargent Xerophytes and xerophily, with 
special reference to protead distribution The author 
records observations on the distribution of Proteads 
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m Western Australia, particularly in its relation to 
soil conditions and rainfall He details experiments 
m estimating the water needs of a few species, and 
also in estimating the degree of transpiration by the 
two types of leaf (broad leaves and needles) found od 
Hakea tnfurcata —W L Waterhouse Australian 
rust studies (3) Initial results of breeding for rust 
resistance Following upon specialisation studies of 
Pticcinia grarmn%3 trUtc* in whioh it was shown that 
prior to 1920 two groups of forms, namely, (1), 43, 44 , 
and 54, and (2), 45, 46, and 55, were present in 
Australia, breeding for complete resistance was under¬ 
taken Many commercial varieties behave reciprooally 
to these two groups The inheritance of resistance 
was traced in the cross between these, as well os 
between other varieties Resistance is dependent upon 
a single dominant factor in these varieties —I A 
Brown The geology of the south coast of New South 
Wales (3) The Monzorutic Complex of the Mount 
Dromedary district The main intrusion probably 
assomos a laccolithic form A number of rare rook- 
types are included Detailed petrographic descriptions 
of tho various types are given, and these are compared 
with rocks m otner parts of the world The minera 
logical and chemical evidence of consanguunty of a 
number of tyjies supports the field evidence of the 
comogmatio origin of the monzomtie types The 
possible origin of the nenhelme beanng and garnet 
bearing rocks is considered, and is compared with that 
of smnlar occurrences at Magnet Cove, Arkansas , 
the Fen District, Norway , and elsewhere —G Carey 
The leaf buds of some woody perennials in the New 
South Wales flora Leaf buds m New South Wales 
are divided into three classes (a) scaly, (6) inter 
modiate, and (c) naked A great variability of bud 
tyjies is shown among genera of any one family, am] 
among the species of a single genus The evidence 
points to the fact that bud structure and development 
are influenced by the physiology of the shoot —H L 
Jansen Notes on a cellulose decomposing soil funguc 
of an unusual character A fungus, probably belong 
ing to the genus Botryoaporxum , was isolated from an 
English field soil with addition of manure Thu 
organism proved very sensitive to acid reaction, pH 
4 5 bemg very near the limit of acidity at which 
growth could be induced , a good growth would only 
take place at pH values above 0 0, and an optimum 
zone seemed to stretch from pH 6 0 to pH 7 4 and 
possibly higher In neutral or alkaline solution th< 
fungus oxertod a very strong cellulose decomposing 
activity, m unbuffered physiologically acid solutior 
almost none Its sensitiveness to acidity is greatei 
than that of any fungus hitherto studied in thu 
respect 

Vienna 

Academy of Sciences, Oct 16 —C Beutel one 
A Kutxelnigg (1) Analysis by luminescence—(2 
Luminescence of painter's white colours and applies 
tion of analysis by luminescence to the investigatior 
of paintings —(3) Observations in the alkaline earth 
group and numerical criteria of luminescence — 
A Haas A relation between the radial velocity ol 
spiral nebul® and the disintegration velocity oi 
matter—X Lehnhofer Deformities in species oi 
Sapphirtna —F Halls ROntgenographio distinctioi 
between magnesite and dmomite —A Deseyre 
Secondary corpuscular radiation released from kghl 
elements by a rays The disintegration of silicon and 
phosphorus with a-particles from polonium sees r* 
new (See Radium Institute Circular No S07„)|r 
B Tschermak (1) New observations on the feriih 
hybrid TnUcum turgvio>v%Uosum —(2) Xenia u 
Legummos© Several cases of apparent direqt actf 01 
of foreign pollen on colour and form of seeds-— 
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E Dirtier and H. Latch Synthetio researches on the 
formation ol mixed crystal* of barium and strontium 
felspar with orthoclase — F Rau The structure of 
synthetic gehlemte, 2CaO A1,0, SiOg 

Oct 23 —R Scheu Relations between tensile 
strength m oscillation by bending and by twisting — 
M Beier Zoological expedition to the Ionian 
Islands and the Peloponnesus (14) The slugs treated 
by H Wagner —K G6del Some mathematical 
results on definiteness of decision and freedom from 
contradiction 


Official Publications Received. 

Burma. 

Borough of Cheltenham Public Library Art Gallery and Museum 
Mmty*aixth Annual Report of the Publlo 1 Ibrary Committee and the 
Thirty first Annual Report of the Art Gallery and Museum Committee 
1st April 1929 to Slat March 1080 Pp. 24 (Cheltenham ) 

Union of South Africa Department of Mine* and Industrie* Geo 
logical Survey Memoir No 12 Asbeato* In the Union of South Africa 
By Dr A L Hall Pp 824+37 plate* (Pretoria Government 
Printer ) Tf 0 / 

South Australia Department of Minus Mining Review for the Half 
y ar ended June 80th 1080 (No 62) Pp 87 + 6 plates (Adelaide 
Uairlson Weir ) 

Air Ministry Aeronautical Reaearch Committee Reports and 
Memoranda N> 1814 (Ac 467) Some Approximate Solitiona of the 
Boundary I ayer Equations By V M talkner and Sylvia W tikan 
(T 2087 T 2768 ) Pp 86 + 21 plate* (iiondon il M Stationery 
Office ) 2* net. 

Report of the Meeting of the Rosa Institute Industrial Anti Malarial 
Ahlsory Committee held In the Counoil Chamber of the Rubber 
t rowers Association 2 Idol Lane ECS on Tuesday December 16lh 

1 30 at 2 U pin to 10. (London The Rons Institute ) 

Tor | lay Natural History Society Transaction* and 1 roceedings for 
tl « \ ear 1029 80 Vol 6 Parti Pp 260 888 (lorquay) 

Ihe Proceedings of the Physical Society Vol 48 Part 1 No 286 
Js unry 1 Pp vlil + 118 (1 ondon ) 7* net. 

Ind Hn Cential Cotton Committee Technological 1 aboratory Tech 
lologlcal Bulletin Series B No 10 Studies in the Sampling t f ( otton 
f r the Deteimlnation of Fibre Properties Part 8 Tie Slxe and 
K(inability of a Satisfactory Sample By Ram flaran Kosbsl and Dr A 
James turner Pp 11+80 (Bon bay ) 1 nipne 

Transactions of the Mining and Geological Institute if India Vol 

2 Part 2 November Pp 81182 (Calcutta) 4 nipees 

Foreign 

Con sell International de Keohei dies. Union G6od6alque et O^ophysl iu 
Internationale Section d Hydrologic Hcientlftque Bulletli N 6 
Re inlou du Com 1th exec ltif de la Section (Geneve 14 avrll 1927) Notes 
ft con munloations Pp 81 Bulk tin N 13 Reunions du Comity 
on^cutif de la Section (Paris 4 avnl 1028—Seville 4 mai 1020)* NoteB et 
comm mlcatJou* (1 mars 10BO) Pp 40 Bulletin N 14 Rapport do la 
Commission dea glaciers 1930 Pp 68 Bulletin N 16 Note e 
comumcaxtonl della Serlone nazionale Italians Pp 148 (Veneiia 
Carl Feirari) 

Ministry of Agriculture Egypt Technical and Scientific Servic 
(Plant Piotectron Section) Bulletin No 101 Growth Hue tuitions 
during the Development of Seed Cotton By Dr W J awrence Balls 
1 P 11 + 16 + 2 plates (Cairo Government Preas ) 6 P T 

Journal of the Faculty of Science Imperial University of Tokyo 
Sect on 1 Mathematics Astronomy Physics Chemistry \ol 2 
I art 8 Pp 61 72. 0 40 yen Vol 2 Part 4 lp 78 181 0 90 yen 
Secti n 8 Botany Vol 8 Part 1 Pp 484 7 00 yen (Tokyo 
Maruren Co Ltd ) 

Oolloction dea travail* clilmlques de Tchtooslovouule IWdig^e et 
publlie par E Votofcek et J Heyrov*k4 Annie 2 No 12 Dicembre 
Pn 600 724 + xxlv (Prague Regia Bocletas Solentiarum Bohemlca ) 

National Research Council of Japan Report No +6 Apr I 1024 
March 1026 pp (i + 06 118 Report No fl 7 April 1926-March 1928 
Pp Ui + U0 228 (Tokyo) 

U S Department of Oommeroo Bureau of Standards Bureau of 
HUndarda Journal of Research Vol 6 No 6 December Pp, 11 + 1189 
1318 (Waahlngton D O Government Printing Office ) 40 cents 


Catalogues 

Uadlostol Pp 4 (London The British Drug Houses I td ) 
Wataons Microscope Record No 22 January Pp 28 (London 
W Watson and Bone Ltd ) 

Eastman Organic Chemical* I let No 22 January Pp 90 (Booh 
estar N Y Eastman Kodak Co) 


Diary of Societies. 

TRIDAY, February It 

Royal Astronomical Society (Annual General Meeting) at 6 — 
Presidential Addreeses br Dr A O 1) Croatmelln on the award of the 
Gold Medal to Prof W de Sitter and the Jackson Gwllt Medal and 
Gift toO W tnmbaogh 

Hiochkmical Boouty (at Lister Institute), at 6 —W T J Morgan A 
BpecIBc PrtQlpttatlng Polysaccharide fraan B dynUria (Shiga).— 
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L V Hewitt Oxidation Reduction Potentia « of Pneumooooou* 
Cultures —B 0 Guha Investigations on Vitamin B*—B Borland 
and O Meyerhof Glyoogtn Synthesis In Muscle Poisoned with Mono 
todoacetlo Acid —Gladys Bird and P Haas The Cell Wail Oon 
atitueuta of I s ml u aria. Mannuromo Arid — M G Macfkrlane The 
influence of Potassium Mono lodoacetate on fermentation by Yeast 
Preparations — R Robison and E J King Hexoaemonophoaphorlo 
Eaters —W Robson and J I amb The Brlenmeyer Synthesis of 
Amino acids 

Royai Colleoi or Physicians or Kdxnbuiuh at 6—Dr D K 
Henderson Social Psychiatry (Morieon Lect ires) (8). 

Royal Bocimty or Medicine (Clinical Section) at 6 80 
British Psychological Society (Asthetlca Section) (at Bedford College) 
at 6 60 — R Ellis Roberts Reality in I lfe and Literature 
Malaoolooioal Society or London (Annual Gei era) Meeting) (at 
IAnnean Society), at 6 — G 0 Robson Some Problems of Molluacan 
Evolution (Pieei lential Address) 

North*Hast Coast Inotitition or Bnoineeks and Bhiphuu dim 
(at Mining Institute Newcastle upon Tyne), at 6 —W C 8 Wigley Ship 
Wave Resistance — an Examination and Comparison of the Speeds of 
Maximum and Minimum Resistance In Practice and In Theory 
Sooicty or Chemical Industry (Chemical Engineering Group) (at 
Institution of ( Ml Engineers) at 6 SO —1) MacDonald Silver and 
Its Appluation to Chemical Plant 

Imstitutkn of Locomotive Kni ineera(I )M)OM) (at 86 George Street, 
MancbesterX at 7 —D W Sanford The Development of the Platon 
Valve to improve Steam Distribution 
Institution or Mechanical Engineers (Inf irmel Meeting) at 7 
Institution r Structural Kni inkers (Informal Meeting) (at Chamber 
of ( ommerce liii mtngham) at 7 — tt I HorolU and others Discus 
alon on F i ndations 

Man hesikkAfw iation or Engineers (at Engineers Cl ib Manchester) 
at 7 16 —O H hurts The Applications of Electro deposited Metal to 
Engineer!! g 

Society or Ohemi ai Indi stry (Glasgow Section Jointly with other 
Chemical Societies) (at Cadoro Restaurant Olasgiw) at 7 80 —Piof 
O Barger EigoL and Ergotism 

Society or (hkmkai Iniubtry (South Wales Seot on iolntly with 
Microscopical Society of Wales) (at Cardiff Technical College) at 7 80 
—O A Seyler Hie Microscopy of CjaI 
Bi acxborn Ixxtii e Society (at Blackburn Tool nlcal College) at 7 80 — 
8 N Duguid Smoke Abatement an 1 F ml Ec nomy 
Jnmon Institution or E« iinurk at 7 80 —H C Reid Monolith 
Fi ill dstiona 

lNBTiTtrx or Metals (Shefllel 1 Section) (at Sheffield Unlvualty), at 
7 30 —N C MuptHH Tl Aj pll at on» of High Nickel Mritri Copper 
Alloys and Purr Nickel in Industry 

Royai Society or Midi ini (Ophthalmology 8ectton) at 8 80 — J H 
Doggart Recurrent Vascular Keratitis of Unknown Origin —Dr 
Rosa Ford A Case of Retroi ulbar Neuritis masked by Chlorotdltta 
an 1 d is t« Latent Mluusltia 

Royal Institution or Great Britain at 9 —Prof K LI llopwood 
Ultraaontcs Some Piojertles of Ir a\ dllle So mrf 
H< cikty or Dyers ani C u urists (Li i don Soctlon) — A J Hall 
Bleaching Dyeing an! Hmshiig ProcesBes and their fiffei t on 
Fininhed Goode 


SATURDAY Ferruary 14 

British Pbycholooioal Society (Jol tly with Cimbrldge Psychological 
Society) (In Psychological 1 aboiatoiy Camtri Ige) at 2 46 — Paper* 
\ y Piof W 8 H inter and Dr U 8 Creed -At 6 -Papers by Prof 
K I) Adrian and Dr J f MacC irdy 
Royal lNenTirrioN or Great Britain at 8 —J Stephen* On the 
Reading and Speaking of Verse (1) On Speaking Verse 
Liu enter Literary ani I hilusoi ukai Society (Chemistry Section) 
(at I eice*ter M tiwnra) at 8 — J A C hriatian Modern Method* of 
Sewage Disposal 

MONDAY Frarn ary If 

Victoria Inetitut* (at Central Bulldlnga Westminster), at 
J Knight Demon Possession In the Light of Modern Reaearch (Dr 
Schofield Memorial Paper) , _ , 

Royal G»ograpbioai Society at 5 —Dr I Dudley Stamp Land 
Utilisation Survey . „ ~ . 

iNETmrrioN or Riettrioal B«oiN*Ene (Mersey and North Wales 
(I lverpool) Oenir ) (In Arte Theatre Llverpo 1 University) at 7 W 
-Irof W Cramp Ihe Birth of BlectrlLsl Engineering (taraday 

Tju I 

Institi te or Metals (Bhefflnld Section) (at Sheffield University) at 
7 so —Conjoint Dlscuarion on Refractories for Heating and Melting 
Furnaces „ . 

Royal Inetitcte or Buitish Architects at 8 — F W Duos The Work 
of Sir Robert t orlmer . .. „ _ . _ 

Buobnice Society (at Rembrandt Hotel Thurloe Place 8 W ).—Sir J 
Arthur Thomson Warnings from Nature (Galton I eoture) 


T UtSDAY February 17 

Royal Inwitution or Great Britain at 6 16 —Sir William Bragg 
Recant Experimental Ph)slcs(2) The Si m* of Atom* 

Royal Statiettcai Society (at Royal Society of Art*), at 6 16 —D 
Caradog Jones The Social Survey of Merseyside 
Royal Society or Medicine at 6 SO -General Meeting 
Zoological*Society of Iondow at 6 80 —H C Ullkle The Middle 
Bar of the Horae {E/uu* nibaHut ),—M K Serebrennlkov On the 
PotychromatUm ani Albinism of the Siberian SQ»lrr*la-W S 
Brlstowe (n) A Contribution to the Knowledge of the 8pM« Fauna 
of South West Ireland and in particular the Islands off the Coeat 
(fc) The Spiders of the Maud of Grawholm and tome Addition! 
to the Shomor Island LUt-Dr A D Misra On the Internal 
Anatomy of the Female IjO© Insect, Jjatiftr lacca Ckll (Homoptera 
Goocidie). 
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Royal Photcki aathio Society or Ofsat Bait aim, at T — J K Saunders 
Who a Who Jn Two Zoo* 


WEDNESDAY, February 18 

Rotai MrreoAOixmiCAL Hociety, »t 6 — L J Button Note on Haboob* 
—Pror a Chapman and Miss M Hardman The I unar Atmospheric 
Tide at Ocean Island —A 0 Beat Horizontal Temperature Differ 
encse over Small Distances —I TA Davies A Portable TampeTature 
Gradient indlcatot 

Royal Miobobcopioal Society (at B M A. House. Tavistock Square), 
at ft 80 —Prof it Chamber* The Nature of tne Living Cell, with 
Demonstration by Micro*Dissection, Micro*Injection, ana Cinemato¬ 
graph. 

Overhead Link* Association (at Institution or Kleetdeal Engineers), at 
ft 1W.'-Discussion on Wayleavos 

Institution or Electrical Engineers (London Students’ Section), 
at 0 16 —V 8 take W F J Walton, and others Discussion on Are 
the Present Methods of Thoae Interested In the Supply or Current 
and Apparatus Conducive to the Spread of Domestic Electrification ? 

Institution or Automobile Knoinbers (Manchester Crutre) (at 
Engineers Club Manchester), at 7 —E V Pannell Light Alloy 
Platon Development 

Institution or Ki ibtrioal Ekoinr«h* (Tww ride 8ub-0«ntro) (at Gleve 
land 1 ethnical Institute, Middlesbrough), hL 7 —8 G Brown Loud 
■ peaksra since tlulr Conception, with Gramophone Pick up* *u»i 
Wireless Recording Apparatus 

Illuminating Engineering Society (at Home Office Industrial Museum, 
Horaeferry Road), at 7 — Discussion on Problems in Illuminating 
Engineering -W J Jones The Relation between Intensity of 
lllural istion and Viauat Capacity —J H Parker The Lighting of the 
Kings way Tunnel —O P Bernard Lighting at the lnUriiational 
Exhibition or Persian Art —H H lx>ng Lighting Tor Furniture 
Spraying —H R L. Goring A Problem In Cathedral Lighting — 
R A Ives A Problem In Flood Lighting 

Institution or Automobile Knoineerr (Iswds Centre) (at Metro pole 
Hotel Leeds), at 7 16 —-Dr W II HatheUl Rustless tt-tecls at applied 
in Automobile* and Aircraft 

North Bast Coast Institution op Enginier* ano 8hipbuiu>irs 

i Graduate Section) (at llolbec Mali Newcastle upon Tyne), at 7 1ft — 

J Tagg The Utilisation of Waste Heat In Oil Engine installations. 
Institution or Eliktrical Enoinekkh (Sheffield Hub Centre) (at Royal 
Victoria Hotel Sheffield), at 7 80 —0 C I ateraon Address 
Rovai Society op Arts, at H —G H Jack The Art of the Bridge 
Builder 

Royal Society op Medicine, at 9 1ft —Dr II L. Tidy Poisoners of 
Ancient Times 

THURSDAY, Fkbrlahv 19 

Royai Society at 4 SO—Pror A J Allmami and L J Burrage The 
Discontliiiious Nature of the Process of Sorption of Gases and vapours 
by Porous Roll is —C H Collie The Decay Constant of Uranium II — 
Po/er# in I w rrod f« tUf* unlf — Prof L N G Hlou and K C Harris 
The 1 hoto Elastic Dispersion of Vitreous Billca - G B Deodhar Some 
Investigations in Hhntgeu Spcctia.—J G A Griffiths and Dr K W 
G Norrlnh The FhotosmodlUrd Decomposition of MtroMn litia 
Chloride —Prof 8. Chapman and J M Htagg On tho Variability or 
the Qulet-Day Diurnal Magnetic V arlathms (l—A Thom and J Orr 
The 8olutlon of the Torsion Problem for Circular Shafts of Varying 
Radius—Pror ( G Gar* in Examples of the Uncertab ty Principle 
— B C Bullard and H 8 W Massey The Elastic Scattering of Blow 
Electrons in Argon —V C (1 Trow and J h Spencer The Magnetic 
Susceptibility of Binary Systems of Organic I iquids — W G 
Kannuluik On the Thermal Conductivity of Homo Metal Wires 
Prof P Kapltxa The Study or the Magnetic Pioperties of Matter In 
Stiong Magnetic Fields 1 , II 

Lihnean Sooiity or London, at 6 ~V 8 Bummerhay* s The Anglo 
aperralo Flora of the Seychelles Archipelago ~J Ramebottom The 
‘Proceeding* of the Society of Amateur BoUnists 
Royal Inhtitution or Great Britain, at f 16 —Prof J H 8 Haldane 
Respiration (l). 

Society or Chemical Industry (Edinburgh and East of ScoLlnnd 
Section) (Annual General Meeting) (Jointly with Local Hectic of h 
atltute of Ghemiatry) (at Noith British Station Hotel Edinburgh), at 
TSflL—0 Parkinson Lithographic Processes and Problems, 

Society or Chimigal Industry (Nottingham Section, Jointly with 
Institute of Fuel) (at University College Nottingham) at 7 SO - 
) L Btrovens Petrographic Treatment oi Coal, the Mechanhel 
Sepai A won of Coal Into Its Constituents and their Commeiclal Aj plica 
tions 

LaicBiTiR Litbraby and Phuorophical Society (Botany and Biology 
Section) (at Leicester Museum), at 7 80 •— P A H Muechamp The 
Bine Butterfly , 4 

Institution op Klbutbical Engineers (Irish Centre—Dublin) (at Trinity 
College Dublin), at 7 46 

Chemical Society, at 8.—F Challenger and B Parker A New Method 
for the Preparation of Organo thallium Halides.** W K K Wynne 
Jones The Dissociation of Salta in Vltrobenseus — J) n Pryde and 
F G Sopor (a) The Formation or Aoyl ohloroamlnea from Hyi*o- 
ehloroua Acid (h) The Direct Interchange of Chlorine in the Inter 
action nf p tolu*nn*ulphon»mide and N omoroacetanUlde 
British iNyrrnmi or Radiology (at flit Welbeok Street), at 8 SO —A 
Radium Symposium —C R, S Phllltoa Note on the Prepar tion of 
Radium Salta for Therapeutic Uee.—P toT, B N d» C Andrade A 
Model to (tluitrate the Passage of an Alpha Particle in the Neighbour¬ 
hood of an Atomic Nucleus —Dr W Roy 1 Ward Some Aspects of 
Radium Therapy—Hr A Burrows i The Organisation of the Radium 
and X Ray Cancer Servioc In Ana trap* 

Royal Aeronautical Society (Gloucester and Cheltenham Branch).— 
A U Williams Heat Treatment of Steel* 

Royal Aeronautical Society (Veoril BranohX —Squadron Leader R B 
Borley I Ay out and Equipment of Servlea Aircraft. 
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Amooiation or Bcowomc BioLoonm (Annual General lleeting) (In 
Botany Department Lecture Room, Imperial College of 8olenoe and 
Technology), at 11 80 a m —Dva^naaion on ylo tog loaf Races and theiij 
Signlhcauce In Evolutloi), to be opened by the Preeidenh Other 
speakers - Dr W B. Urterley (F\ ngt), l>r P Broca White(Baoberta), 
Dr T Goodey (Nematodes), Dr W H Thorpe (inaeoto), Dr W B. 
Turriil (Seed Bearing Plants). 

Geolooioal Society or London (Annual General Meeting), at 8 —Prof 
E J Garwood Praddrotial Addreea 
Physical SouirrY (at Imperial College of Science and Technology), at 
U G Sherratt and J H Awbeiy On the Velocity of Sound Waves 
in a Tube — P S H Henry The Tube Effect in Sound velocity 
Measurements — W A Wood Note on tha Elimination of the 
9 wave length from the Characteristic Radiation of Iron 
British Institute or Radiology (Medical Meeting) (at 83 Welbeck 
St eet), at 6 — Dr U Cohen aud Dr P H Wnttaker Cinemato- 
gr ph of Ventriculography - Dr B K Roberta (a) Lympbo-earooma 
Involving the Stomach, (l) Carcinoma of Lung with Pathological 
Specimens — Ur J H Matbei X Raya of a Case of Idiopathic 
Myositis OuHifkan 1896 and 198b — Dr H K Graham Hodgson 
Demonstration of the Technique of Method or Sinus investigation.— 
O T Holland Radiograph* of Unique Conditions 
Society or Chemical iNDurmr (Liverpool Section) (Annual Meeting) 
(At Liverpool University), at a —L Wild Modern Development* in 
Printing 

(NETinmoN or Mechanical Bnoineim (Annual General Meeting^ nt 
6 — Capt A Swan and others lmoetlgaiion of Steels for Aircraft 
Engine Vah e Springs 

Society of Li yxhh ano CoLoVRitrra (at Manchester Literary and Philo 
^ophical Society) at 7 — J 8 Wilson Solaeol DyeHtufta. 

Ri>yal Photooraphio Society or Grrat Britain (Pictorial Group), 
at 7 — Infoimal Meeting 

Society or Chemical Industry (Newcastle Section) (at Armstrong 
College, Newcastle upon Tyne), at 7 80 —Dr 8 R Illingworth home 
Aspects of the ( arbontsntion f Coal 
Ji mi ox Institution or Engineem (at Ro>al United Services Institu 
tlou), at 7 80 —A J Grant The Construction orthe Variable Density 
lutinel for the National Physl *nl Laboratory at Ted ding ton 
Shi pi rv Textiie Society (at Shipley Technical Sohool), at 7 80 — A B. 

Bhrarer Rayon lis Law in W »v*n Kabricn 
Noyal Society or Medicine (Electro Therapeutics Section), at 8 80 
Roy*l Inhtitution of Great Britain, at 9—Prof J B 8. Haldaue 
Prehistory In ^he liigbt ot Genetic*. 

Geologists Aksociation (North East fanceahlre Group) (at Technical 
College, Blackburn). — W L. Turner With the Geologist* Aaaociation 
in Cxechoalovakia (1 ecture) 

Ro< iidai e Textile 8(*lucty (at Technical Schools, Rochdale) —Gregg 
Modem Weaving Methods 

SATURDAY, Fbebuabv 21 

North or Knolajid Institute of Mining and Meomanioal Engineers, 

at l 80 

Royal lNnrnTunoN of Great Britain at 8 — J Stephen* On the 
llendlDg and Speaking of Verac (2) Difficult Poets 


p PUBLIC LECTURES. 

SATURDAY, February 14 

Horniman Mubkum (Forest HI11X at 8 80— Major G M Coombs Fiji 
ami the Fijians 

MONO A 1, February 16 

London School or Hygiene and Tropical Mkoktine (Public IJaalth 
Division), at ft —Col L W Harrison Venereal Dineaiie Scheme* 

TV BSD 4 Y February 17 

Universitv Coilegi Hohpitai Medicai School at 6 16—Dr Janet 
Vaughan Ttie Pathology and Treatment of Pernicious Anscmla. 
(Succeeding Lecture on Feb i4 ) 

Grmelam College, at d —W H WagsUff Geometry (Succeeding 
1 sutures on Feb 18, 19, and 20 ) 

w ED'sEiDA Y, February 18 

Lont>on School of Hygirne and Tropical U am cine (Public Health 
Division^ at 6 -Col L W Harrieou Venereal Disease Treatment 
Centres 

Kings College Jjondom, at 5 80 -H J Wood The Great Age of 
Discovery The Search for a Western Passage 

Belfast Mcheum anp Art Gallery, at 8,—Prof Gregg Wilson The 
Story of a Fi*b 

FRIDAY , Fmhoary 20 

Institution t>F Profekbiohal Civil Bert ants (at Chartered Surveyors* 
Institution), at ft. SO —T Wllaon W*atmlnster, H* PaUcea and 
ParUamenta. 

SATURDAY, FebTOART 21 

Horniman Mckrum (Forest HI11X at 3 SO.—H W Sloley Wat#r-Cloek» 
and Sun Dials 


EXHIBITION. 

Tuesday, February IT, till end or Araiu 

Exhibition or the Mineral Resourcm or the Empire (at Imperial 

Institute). 

rhararfoy, t*b 19, at A 80 

Sir Robert Horne The Mineral Beeourcee of the Empire (Addre#e> 
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Work of the Forestry Commission * 
Progress and Promise * 

I 

T HE Forestry ("oramission of Great Britain came 
into being as the result of the Forestry Act of 
1919 Under the financial section of that Act, a sum 
of 3£ million pounds was to be provided for the first 
ten years of the Commission's work, the money to 
be voted annually by Parliament in instalments up 
to the total sum sanctioned for the period 
The Forestry Act was based to a great extent on 
the ail vice tendered by the Acland Committee, 
which reported m May 1917 The Act, quite 
correctly as many think, did not, however, embody 
in its clauses the recommendations of the Committee 
that a hard and fast annual planting programme 
should be adhered to, coupled with an attempt to 
procure land, by purchase or otherwise, on a scale 
sufficient to keep pace with a planting programme 
laid down in advance In their review of the ten 
years' work, the Commissioners can state, and they 
do so with perhaps pardonable pride, that the two 
objects have been very nearly achieved, in spite of 
the set-back which many Government departments 
experienced when the ‘ Geddes axe 9 (1922) was 
being wielded over Whitehall Even m the case of 
such a department as ‘ Forests ', a profession of the 
open air, we find that in 1929-30 the technical staff 
numbered 70, whilst clerical staff numbered 100! 
Unexpected difficulties also were encountered in 
obtaining the land required, especially in the 
north , and the mildest criticism on some of the 
areas obtained has been that the value of the forest 
crop they are likely to grow is problematical 
Every annual report since 1923 has referred to 
this * Geddes axe ' contretemps in the history of the 
work of the Forestry Commission But to many 
practical foresters possessing administrative expen 
ence, the view and attitude so taken appear to be 
somewhat distorted It is a well accepted factor 
in forestry economics that any slump in trade in a 
country, or part of a country, will be immediately 
reflected m forestry revenue and returns, either of 
the country as a whole or in the part of the country 
affected, and forest officials are well aware that they 
will experience cuts in the expenditure side of their 
next forest budgets 

In the case of the Forestry Commission, it is held 
by a not inconsiderable section of expert opinion in 
Great Britain that it was, and is, a mistake to tie 
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the forestry business to an annual programme of 
planting laid down in advance—and consequently 
to the necessity of endeavouring to acquire land for 
the purpose to at least a fixed annual amount 
With the finances of the country in their present 
posit Lon, not even the keenest supporter of afforesta 
tion in Groat Britain would agree to the sacredness 
of either the 1929-38 planting programme or its 
more or less prescribed land acquisition plan 

It must be admitted that the Forestry Com mm 
sion deserves congratulation on its ten years’ work 
It may be suggested, however, that the Commis¬ 
sion ers will be well advised not to pin their faith on 
adhering to a hard and fast policy of anmial plant 
ing and land acquisition, by area A clear-sighted 
forest administration knows full well that it has to 
* cut its coat according to its cloth’ Should re 
trenchment have to come during the present ten 
years, the Commissioners have now in hand a forest 
aiea of considerable size, which doubtless can pro 
vide plenty of work for the existing staff, and no one 
expects the present forest estate, consisting for the 
major part of young plantations, to show a profit 
for years to come—so that worry has not to be 
faced 

It will be readily conceded, as the writer of the 
review m the report before us says—“ The object of 
the ten year programme was to avoid uncertainty 
Uncertainty is the worst enemy of the Commis¬ 
sioners ’ work ” Every forester should kpow that 
success in forestry dopends upon continuity in 
working What, however, is not so readily appreci¬ 
ated is that this well recognised axiom applies to 
forest departments which have under their charge 
considerable areas of existing revenue-yielding 
forests Here interruptions in continuity of working 
result m serious losses in revenue and check the due 
expansion and progress of forest management 
Great Britain is not in such a position Therefore 
it would be difficult to support, on economic 
grounds, the necessity for adhering to a hard and 
fast annual planting plan , though it may be a 
perfectly sound policy to prepare such a scheme and 
endeavour to work up to it So far, the Commission 
has made a fetish of this branch of forest work—at 
the expense of reafforesting areas felled during the 
War, which had at least one forestry asset, an 
established forest soil 

The work earned out under the auspices of the 
Commissioners up to the end of the growing season 
of 1929 may befbriefly surqpaansed as follows Of 
plantable land, 310,230 acres were acquired , of this 
area, 130,768 acres were planted with conifers and 
7011 acres with hardwoods State-aided planting 
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(that is, by making money grants to private pro¬ 
prietors) was responsible for another 76,736 acres 
planted The original programme did not envisage 
the creation of forest workers’ holdingsAs one 
outcome of the unemployment question this matter 
was taken up in 1924 and received a warm accept¬ 
ance by the Government officials concerned , the 
result was that 618 holdings were completed by the 
end of the ten year period and another 246 were 
in progress Wherever possible, existing buildings 
have been converted for the purpose of the holdings 
But m many cases new buildings have had to be 
erected and the work has proved somewhat costly 
However, in the case of the forest workers’ holdings, 
there are a good many questions of an economic 
nature to be weighed, apart from the purely finanoial 
one So far as can be foreseen at the present time 
and under existing social conditions, the forest 
workers’ holdings can be regarded as a sound de 
parture 

At the end of September 1930 the Forestry Com¬ 
mission had under its charge 602,000 acres of land, 
of which 251,000 acres had been acquired by pur 
chase, 231,000 acres by long lease or feu, and the 
balance, approximately 120,000 acres, consisting of 
Crown Woods, had been transferred to the Conr- 
missioners under the Transfer of Woods Act of 1923 
The following extract from the report will indicate 
that sound views now prevail on the subject of 
land acquisition 

“ In acquiring land the Commissioners have kept 
constantly in view their mam functions, which are 
to establish forests and forest workers* holdings 
The acquisition of assets surplus to those require 
ments has been avoided so far as possible, and where 
it has been necessary to acquire surplus assets in 
order to build up desirable forest properties the 
policy is to dispose of them as rapidly as sound 
business permits ” 

The activities of the Commissioners m the direct 
tion of forest education and research work are 
discussed at length Expert opinion m Great 
Britain is by no means agreed either as to the value 
of some of the Commission’s activities m these 
directions or the soundness of some of the advice 
given by the Commissioners References have 
already been made to Buoh matters in our columns , 
the points in question, moreover, are well known tc 
those interested in these matters throughout the 
country and need no further emphasis here 

Weighed dispassionately, however, the con 
sensus of opinion will be that the Commissioners is 
the work of the past ten years have deserved well 
of their country and have earned the thanks oftheix 
countrymen The chairmen have been Lord Lovat, 
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one of the originators of the scheme (1919-27), 
Lord Clinton (1927 to 1929, end of ten-year period), 
Sir John Stirling Maxwell, the present chairman 
Mr R L Robinson'has been the Technical Com 
miswoner throughout the period 

The summary of the ten years’ work is unfortun¬ 
ately drawn up on the most approved Whitehall 
lines It bristles with statistics and tabular state 
ments, resembling a report emanating from the 
Treasury or Board of Trade From the point of 
view of the public the report is useless Several of 
the reports of forestry departments issued m other 
parts of the Empire are nowadays human docu 
ments, often illustrated The Commissioners have 
missed a great opportunity for propaganda to 
interest the public , whilst they would have set an 
example which might have had the beneficial result 
of brightening up Whitehall reports and Blue Books 
generally 

Concepts of Social Biology 

The Biological Basis of Human Nature By Prof 

H S Jennings Pp xvni + 384 (London 

Faber and Faber, Ltd , 1930 ) 15$ net 

* 1LMOST everything which has been written on 
^ the biological foundations of human society 
is based upon a false antithesis with a historical 
background, which should be evident to everyone 
who is familiar with the progress of animal biology 
during the last century Before the emergence of 
the cell doctrine during the ’thirties, KOlhker’s 
<iiscovery that the sperm is produced by the trans 
formation of a smgle cell in the testis of the male 
parent, and the elucidation of the phenomenon of 
fertilisation by Fol in 1879, the prevailing biological 
c oncept of inheritance was very much like the legal 
one While the egg was still regarded as an adult 
tn miniature, it was natural to think that we pass 
on our noses m much the same way as we pass on 
our mortgages When the essential features of 
fertilisation were established, it was natural that 
biologists should challenge the legal view of in¬ 
heritance associated by custom with the name of 
Lamarck Had Weissmann confined himself to this 
modest task, his influence on biological theory 
would have been one of permanent usefulness 
Unfortunately, he could not stop at that From a 
total misconception of the rdle of the external 
environment in relation to the materials of in¬ 
heritance, biological doctrine swung over to a total 
neglect of the rdle of environment in the process 
of development 

Weissaiajm’s conception of development, elabo- 
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rated in association with Roux, reduced the external 
medium to a perfect vacuum As m Stevenson's 
fable, the gyves were firmly riveted on the left log 
before the ulcer on the nght had healed To-day 
the progress of experimental embryology has 
relegated Weissmann’s theory of development and 
the hypothesis of germinal selection to the same 
Umbo as the Lamarckian doctrine In animal 
biology, heredity and environment are used as 
classifications of two types of variables whioh 
interact at every stage of development, to produce 
at the end of the process one of a large number of 
possibilities called an individual Heredity includes 
the class of variables which can be defined m terms 
of the material of which the sperm and egg are 
respectively composed Environment includes that 
whole class of variables which are significant in the 
further development of the fertilised egg A differ¬ 
ence between two animals may be predominantly a 
genetic or predominantly an environmental one 
To speak of characters as hereditary or environ¬ 
mental, innate or acquired, is, strictly speaking, 
meaningless 

In animal biology these are commonplaces Un¬ 
fortunately, in human affairs they are still startling 
and almost revolutionary ideas The main concern 
of Prof Jennings m “ The Biological Basis of 
Human Nature ” is to see that they shall become 
commonplace in social biology He has performed 
this signal service with the lucidity, good humour, 
and terseness which have enhanced his reputation 
as one of the most penetrating and provocative 
thinkers in contemporary biology “ A burden of 
concepts and definitions ”, he says, “ has come 
down from pre existing days , the pouring of the 
new wine of experimental knowledge into these has 
resulted in confusion And this confusion is worse 
confounded by the strange and strong propensity 
of workers in heredity to flout and deny and despise 
the observations of the workers m environmental 
action , the equally strange and strong propensity 
of students of environmental effects to flout and 
despise the work on inheritance ” On behalf of the 
workers on heredity, it may be pointed out that 
extravagant dogmatism concerning the hereditary 
significance of human differences is less common 
among biologists than among statisticians, retired 
majors, and clergymen with journalistic pro¬ 
pensities The leading geneticists, and among 
them first and foremost T H Morgan himself, 
have usually shown extreme reserve in discussing 
the genetic aspect of social behaviour 

“ The Biological Basis of Human Nature ” does 
-not set out to be a comprehensive text-book of 


264 


NATURE 


[February 21, 1931 


social biology It is the prolegomena to any 
genuinely biological analysis of human society 
The Corpus errorum bwlogtcorum in Chap ix 
should be read by everyone who has an interest in 
the relation of biological concepts to social science 
Throughout the book Prof Jennings emphasises 
the need for detachment and soepticism in ap 
proaching what is still a virgin field of inquiry He 
discusses the possibilities of eugemc measures with 
a moderation and sanity which will compel the 
sympathy of many previously alienated by the 
manifest political bias or ludicrous exaggerations 
of propagandists determined to damage their own 
case Having stressed the extreme difficulty of 
analysing social differences to which sovoral gene 
mutations make a contribution, he states 

“We must know more as to what human troubles 
are due to definite single-pair gene defects These 
are the defects with which eugemc measures can 
effectively deal , and as yet but a small number of 
them are positively known The great difficulty 
about this is that bad living conditions often 
produce the same kind of results that bad genes do 
Persons may become idle and worthless, insane or 
criminal or tuberculous—either through bad genes 
or through bad living conditions, or through a 
combination of both So long as living conditions 
are bad, we do not know what ills are duo to bad 
genes We must therefore correct the bad living 
conditions, not only for their directly beneficial 
effect, but also for the sake of eugenics When this 
is done, it will be possible to discover what defects 
are primarily the result of defective genes, and then 
to plan measures for getting rid of these genes 
measures for stopping the propagation of their 
earners ” 

In the chapter on rate mixture and its con¬ 
sequences the author maintains the balance between 
two conflicting sources of bias with judicious re¬ 
straint in most of the conclusions he states The 
reviewer is of the opinion that he attaches too 
much importance to the conclusions stated by 
Davenport and Steggerda at the conclusion of their 
monograph on “ Race Crossing in Jamaica ”, and 
too little weight to the actual data contained in the 
text Indeed, he himself departs from‘the high 
standard he has set elsewhere, when he states that 
the blacks “ showed superiority m Mental Arith¬ 
metic and m following complicated directions for 
ioing things On the other hand, the Whites showed 
a distinct superiority in the tests of intellectual 
ability ” In the Army Alpha testa the blacks 
excelled in onedialf and % whites in the others 
The former pategory included all the numerical 
bests—simple or otherwise It ^ no t clear why 
bhe verbal tests should be clataifigd as 4 intellectual' 
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m contradistinction to the numerical tests Few 
biologists seem to be aware that the most recent 
investigations on the IQ of foster children and 
twins show how little justification there is for the 
belief that such tests distinguish differences which 
are of genetic and extrinsic origin The implica¬ 
tions of Spearman's work alone necessitate a very 
sceptical attitude to earlier views concerning the 
genetic status of psychological tests 

Those who are familiar with “ Prometheus " will 
not be surprised to find that Prof Jennings stresses 
the need of recognising that mgn has a natural 
history of his own In the last chapter he attributes 
the neglect of the specifically human characteristics 
of human behaviour to the mechanistic tradition 
in the philosophy of the organism, and favours the 
emergent point of Mew as a more sympathetic 
setting for a humanism which draws its inspiration 
from biological knowledge Hih statement of the 
emergent point of view is so carefully pruned that 
most biologists with a mechanistic bias will find it 
difficult to realise why Prof Jennings goes to so 
much trouble to identify his own clear and un¬ 
exceptionable views with what has now become a 
label for vanous species of contemporary philo¬ 
sophical obscurantism It is doubtful whether tffe 
disposition to interpret the entire panorama of 
human history within the framework of our present 
biological hypotheses is generally associated with 
an explicitly materialistic bias in philosophy or ft 
partiality for physico-chemical interpretations of 
vital phenomena A consistent mechanist will be 
the first to recognise that the biology of Darwin's 
generation was neither sufficiently adequate to 
undertake an analysis of the structure of human 
society, nor even equipped to state, as we now can 
state, the fundamental requirements of the problem 
in biologically significant terms The assumption 
that human nature is the product of heredity and 
environment owes its plausibility to the mechanistic 
point of view and this assumption is accepted as 
axiomatic throughout Prof Jennings' book 


An Introduction to Plato 
The Growth of Plato's Ideal Theory an Essay 
By Sir James George Frazer Pp xi + 114 
(London Macmillan and Co , Ltd , 1930 ) Is 0 d 
net 

rT'IHE little book before us is far the best wtro- 
JL duction to the study of Plato which we 
know, and every reader will be grateful to Sir 
James Frazer for rescuing it from his pigeon-holes. 
It was written fifty years ago as a dissertation for 
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, fellowship at Trinity, and has therefore all the 
harm of youthful enthusiasm and newly acquired 
nowledge This more than compensates for any 
orrections necessary in minor points—the dating 
>f the dialogues and so forth If is one of the 
HX>k’s outstanding merits Another is that, taking 
me thread—the development of the ideal theory 
—as the clue, it is possible to connect all the 
Lialogues by their most vital link and give both 
inity and evolution to the picture without over- 
oading it with details 

The last, and to a scientific reader the most 
veighty, merit is that the author, while enjoying 
Plato to the utmost as a writer, a dramatist, and a 
x>et, is under no illusions as to the fundamental 
allacies of the Platonio ideas The criticism, 
:>ased on a simple but very careful examination of 
die language of Plato himself, establishes the fact 
hat the ideal theory arose from the questioning 
if Socrates as to the nature of general ideas, 
especially of a moral kind, was then elaborated 
nto an ontological construction in a middle 
period, represented chiefly in the “ Phaedo ” and the 
‘ Republic ’ ’, and was dispersed, by virtue of its own 
contradictions and a strong admixture of Pytha- 
ijorcanism, in the last penod, represented by the 
‘Timacus ”, the “Sophist ”, and the “Parmenides ” 

It is this sketch of the whole senes of the dia¬ 
logues, linked up by the ideal theory, which gives 
the book its high interest and value By slight 
snlargement here and there it can be regarded not 
mly as an introduction to Plato but also as a 
picture of the nature and development of Greek 
philosophic thinking as a whole One point on 
which Sir James Frazer is most emphatic throws a 
flood of light on the subsequent history of Platonio 
Ldealism and its influence on Chnstian and modem 
thought He makes it abundantly clear that Plato 
never contemplated an idea of evil or evil things 
The model which was laid up in heaven was of 
heavenly things, and was at every stage permeated 
by the notion of perfection m the moral rather than 
the logical sense Its connexion on these lines with 
Chnstian theology is obvious, and it brings us direct 
to the modem conception of 1 values * 

On the other side the author has little trouble 
tn making the true and obvious connexion with 
the weakness of Greek scientific thinking as a 
whole, in jumping precipitately from the contra- 
iictions of sense to an ideal unity or cause lying 
behind them This, Plato, in common with most 
Greek thinkers, was ready to find m an abstract 
Bonstruotion of the mind The mind of the thinkef^ 
thus set to work by the impact of sense impressions, * 
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then proceeded to work untrammelled lh its in¬ 
terior isolation, and produced a result eminently 
satisfactory to the inward eye but certain to be 
shattered so Boon as later observation confronted 
it with obstinate fact This intently abstract 
and mental quality of Greek thinking accounts for 
their brilliant contributions to mathematics and 
their comparative failure to build up any efficient 
system of laws m the actual physical universe of 
which we are a part The analogy of certain 
modern mathematical thinkers whose work is 
noticed from time to time m these pages immedi¬ 
ately comes to the mind F S Mabvtn 


Virus Diseases and the Bacteriophage 

Medical Research Council A System of Bacteriology 
in relation to Medicine Vol 7 By C H 
Andrewes, J A Arkwnght, S P Bedson, F R 
Blaxall, F M Burnet, .1 Burton Cleland, A 
Febx, G Marshall Findlay, W Fletcher, I A 
Galloway, M H Gordon, J G Greenfield, W E 
Gye, W F Harvey, E Hmdle, P P Laidlaw, 
J C G Ledingham, R J Ludford, J E McCart¬ 
ney, J McIntosh, A G McKendnok, H B 
Maitland, M S Mayou, R St John-Brooks, J 
Henderson Smith, A Theiler, C Todd,J Walker 
Pp 509 (London H M Stationery Office, 
1930) 21 s net 

f pHIS volume deals wholly with virus diseases 
J- and the bacteriophage A review of it is 
somewhat difficult because divergent opinions exist 
regarding these viruses and the diseases they pro¬ 
duce, and much of the information is necessarily 
uncertain and based on somewhat feeble founda¬ 
tions At the same time, the interest in the subject 
is widespread, and it is well to have collected the 
mam facts and theories into one volume 

There is necessarily a considerable amount of 
irregularity in the merits of the various articles 
Some of these are written by men who have them¬ 
selves an intimate knowledge of the subjects they 
deal with, while others are mere compilations 
from the work of others , and sometimes one asks 
why this special author has been chosen when 
others with practical experience of the diseases 
described could be found One always sympathises 
with an editor who has to find someone to do the 
work when the man who ought to do it has refused, 
and this may possibly be the explanation of the 
choice in some of the oases 

The introductory survey in Chap, i, by Gye and 
Ledingham, and the chapter on cell inclusions are 
, well written and give all the essential facts for those 

Hi 
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who propose studying these diseases, but they also 
discuss and criticise the theories that have been 
suggested, and this method of dealing with the 
subject is both interesting and helpful to the 
reader 

The illustrations in Chap u will be welcomed, 
though we think that clearness would have been 
gamed if some colour had been used 

Chap v , on foot-and mouth disease, gives an 
excellent account of the work on this subject up-to- 
date, though one misses any reference to the now 
proved spontaneous outbreak in rats, established 
quite clearly by the Ministry of Agriculture Though 
this article is well written, we think some parts of it 
might have been improved by the association with 
the author of someone with wider knowledge of the 
veterinary aspect of the disease The chapter on 
smallpox is excellent, and written in a truly critical 
way by a man evidently thoroughly familiar with 
hie subject 

Among the other outstanding chapters are those 
on encephalitis lethargica and acute poliomyelitis, 
by Prof McIntosh, dog distemper, by Dr Laidlaw , 
pleuro-pneumonia of bo vines, by Walker, and typhus 
fever, by Arkwright and Felix Though we may 
not agree with all the statements in these chapters, 
yet the facts are extremely well put, and the case 
for the conclusions strongly supported by evidence 
largely obtained by personal practical work by the 
authors Virus disease work will no doubt produce 
many facts in the future which may bring about 
considerable changes in our present views, but the 
work in these chapters will largely remain as funda¬ 
mental 

Yellow fever is a disease which has led to much 
controversy, but in Chap xxxvni Hindle has put 
the present position clearly and has given a well- 
oonsidered account of the disease and its virus 
The bacteriophage, even a more controversial 
subjeot, has been well and adequately treated by 
Dr Burnet 

The vims diseases of plants and of insects 
have also been dealt with There is a short 
but interesting chapter on acute disseminated 
encephalomyelitis and its relation to vaccinia, 
measles, etc , by Dr Greenfield, whioh is well worth 
attention In view of muoh recent work, the 
chapters on herpes and varicella are of value 
Babies is very fully dealt*with by Harvey and 
McKendnck, and the chapter on measles is also 
worthy of careful study ^ 

Of the rest of the volume little need be said 
Those who are interested in such animal diseases 
as fowl plague, fowl pox, cattle plague, sWine fever, 
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etc , will find most of the information on the bac¬ 
teriology of these diseases m various chapters, and 
practically all the diseases attributed to viruses are 
included Most of these chapters are interesting, 
though many of them are mere compilations from 
papers by various authors The advisability of 
having included some of them, considering the 
present uncertainty of our knowledge, is at least 
questionable, unless we are to have revised editions 
at frequent intervals Even sinoe some of the 
articles have been written, new information has 
been gamed which might modify qome of the views 
propounded To take one example, we find no 
mention of the work on psittacosis 
Considering our lack of knowledge of the nature 
of the viruses, and the mass of literature—much of 
it undigested and contradictory—which has, within 
recent years, found its way mto the journals, we 
congratulate the authors, as a whole, on the com¬ 
pletion of what must have been a somewhat difficult 
task They have produced a volume which will 
prove very helpful to all workers on the subject, 
and wil] prove to be not the least valuable of the 
volumes already issued J M Beattie 


Early Beliefs 

(1) Ghosts and Spirits m the Ancient World By 
Dr E J Dingwall (Psyche Miniatures 
General Senes No 28) Pp 124 (London 
Kegan Paul and Co , Ltd , 1930 ) 2s 6d net 

(2) Possession , Demoniacal and other among 
Primitive Races , m Antiquity , the Middle Ages , 
and Modem Times By Prof T K. Oesterreioh 
Authonsed translation by D Ibberson Pp 
xi +400 (London Kegan Paul and Co , Ltd , 
1930 ) 21a net 

(3) Animism^ Magic and the Divine King By 
Dr G&a R6heim Pp xviii+390 (London* 
Kegan Paul and Co , Ltd , 1930 ) 21s net 

NTEREST in what the second-hand booksellers* 
catalogues call * the occult * is perennial Here, 
if anywhere, is oommon meeting-ground for civilisa¬ 
tions widely apart in tune and space The mascot 
is the fetish reborn spiritualism and the cult of 
the dead are at one in their belief m the near 
presence of those who have 'passed over \ and their 
concepts of the spent-world might well be regarded 
as interchangeable 

Both Dr Dingwall and Prof Oesterreioh suggest 
this reflection, the one Specifically, the other by 
implication The former points out that many early 
records of apparitions might have been wjpttte#' 
almost word for word to describe phenomena $ 
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modem spiritualism. the latter places the data 
of possession among primitive raoes side by side 
with descriptions of the oonsoiously induced states 
of the medium 

(1) Dr Dingwall writes from the viewpoint of a 
scientific historian He gives an account of the 
means employed in ancient times—m Egypt, 
Mesopotamia, among the Hebrews, and in the 
classical world—m order to make effective the 
belief m the existence of spirits, good and bad 
Such, for example, are divination and other magical 
practices The use of the waxen image, familiar in 
modem witchcraft, goes back to ancient Egypt 
Dr Dingwall also recalls some of the well known 
cases of apparitions m Greek and Roman literature, 
as well as the remarkable spintistio phenomena 
from ancient Chma Chinese records of clair 
voyance and telepathy, telekinesis, poltergeists, 
spirit-writing, and so forth, afford a remarkable 
parallel with the performances of the modem 
medium The real problem is, however, how far 
these records may be regarded as constituting 
evidence which bears upon the quest of modern 
psychical research Is there behind these stories, 
asks Dr Dingwall, something which we are not 
yet in a position to explain ? 

Dr Dingwall’s conclusion is cautious, but he does 
hold finally that the records throughout the ages 
show that there have been manifestations which, 
after making allowances for fraud and delusion, 
point to something which is still unexplained and 
offers a held for research on stnctly defined scientific 
lines 

(2) Prof Oesterreich’s treatise is a translation 
of a work which first appeared in German so long 
ago as 1921 It may be mentioned here as the 
direct antithesis to Dr Dingwall’s method of 
attacking the problem Prof Oesterreich’s wide 
survey of the phenomena of possession among 
primitive races, in antiquity and in modem times, 
deals with the subject on psychological lines as the 
manifestation of an abnormality, whether auto¬ 
matic or induced A translation of this work is 
very welcome, especially as its free use of verbatim 
quotation makes it a mine of information for the 
student 

(3) Dr R6heim’s work is a re-exammation of 
early forms of belief and ntuai, especially those 
conceptions relating to magic and fertility with 
which ** The Golden Bough *’ has made us familiar 
They are here translated into a whole-hearted 
sexual symbolism. In this extreme form the argu 
meat will scarcely convince anyone but an already 
fervent disciple of Freudian psychology. 
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Handbook of Chemical Microscopy By Prof l&mile 
Monmn Chamot and Prof Clyde Walter Mason. 
Vol 1 Principles and Use of Microscopes and 
Accessories , Physical Methods for the Study of 
Chemical Problems Pp xui + 474 (New York 
John Wilev and Sons, lno , London Chapman 
and Hall, Ltd , 1930 ) 22 s fid net 

Although the microscope has now become firmly 
established in the chemical laboratory, the average 
chemist is none too familiar with the instrument, 
and its possibilities are likely to be under-estimated 
This volume offers to research worker, analyst, or 
tech mo al chemist a useful compendium of micro¬ 
scopic technique, together with a clear explanation 
of the theory of the microscope, an understanding 
of which is essential for trustworthy and accurate 
work, especially at the higher magnifications The 
various methods of illumination are set out, and their 
effects on resolution and contrast well explained 
Short sections devoted to ultra-microscopy, 
photomicrography, and the quantitative analysis 
of mixtures by microscopic methods dependent on 
counting or measurement will offer little fresh to 
the specialist, but should greatly assist the worker 
m another field, especially as there are adequate 
literature references 

One of the most valuable uses of the microscope 
to the chemist is m the determination of the optical 
properties of crystalline material for determinative 
or research purposes, and here the treatment ap¬ 
pears somewhat cramped The average chemist 
knows little of optics and less of crystallography, 
and so short a summary of crystal optics is likely 
to deter rather than to encourage him to refer to 
one of the text books on this subject The biblio¬ 
graphy, too, is inadequate in this direction—a most 
disappointing perpetuation of the neglect of this 
field Much space is devoted to the description of 
microscopes and accessories, this is a useful feature, 
but, unfortunately, dealt with almost exclusively 
from an American point of view M H H 

The Economics of Forestry By W E Haley 
(Oxford Manuals of Forestry) Pp xiv+256 
(Oxford Clarendon Press, London Oxford 
University Press, 1930 ) 21s net 

This book, the author states, is founded upon 
courses of lectures given in the Oxford School of 
Forestry and the Imperial Forestry Institute The 
treatment of the subject differs from that followed 
by Schhch in his well known “ Forestry Manual ”, 
which has been used by generations of British- 
trained foresters It is not at first sight easy to 
follow the author m his methods The first part of 
the book is devoted to timber supplies, consump¬ 
tion, and pnoee, compiled from trade statistics in 
several parts of the world, and from other authors 
In Part II Hilev treats of finance and its import¬ 
ance But it differs from Sohkoh’s well-known 
“ Valuation and Management ” (vol 3) in that 
Hiley has jettisoned most of the accepted formula 
of 'forest valuation 1 The author admits that 


268 


NATURE 


[February 21,19^& 


some of the formulae omitted may in the future 

E rove useful If this is the ease, the student should 
e made acquainted with them 
Formulae are not the only omissions The author 
writes “ I have said nothing about the selection 
system of forest management, because I have been 
unable to find any reliable data on which to estimate 
profitableness under this system ” A very large 
proportion of the forests of the British Empire 
are managed on some form of selection system, and 
must contmue to be so managed for a long time to 
come Further, Hiley states that the financial 
aspects of forestry have not received in the past 
sufficient notice, “since the care for forestry has 
been based on the objective of general human 
welfare rather than financial gain, and emphasis 
has been placed on the indirect benefits which 
forest maintenance often confers'* In many of 
the forests of the British Isles the indirect benefits 
outweigh the direct financial ones, and a text*book 
should place the two aspects before the student 
There are many good things in tins book, but the 
omissions appear serious 

Electrical Power Transmission and Interconnexion 
By C Dannatt and J W Dalgleish (The 
Specialists* Series) Pp xi + 424 (London 
Sir Isaac Pitman and Sons, Ltd , 1930 ) 30a net 

The transmission of electnoal energy has now 
become a very important engineering problem It 
is not surprising, therefore, that the literature on the 
subject is inoreasing verv rapidly The expert finds 
a difficulty in keeping abreast of the advancing tide 
of knowledge Consequently, there is room for a 
book which describes the latest developments in 
the theory of transmission This book is written 
by two capable engineers, and it is interesting to 
notioe how they have collected, from the advanced 
treatises and papers they have studied, the theorems 
which have great practical value whether they are 
easy to understand or not Onp 11, for example, 
we come across Maxwell's coefficients of capacity 
and potential The schoolmaster m us objects, 
however, to such statements as “ It will be obvious 
that p^-Pai” This kind of assertion we come 
across in examination papers In these cases we 
take it to mean that the examinee does not see it 
himself but hopes that it is obvious to the examiner 
What pleases us most about the book is that it is 
thoroughly up-to-date, and that only really im¬ 
portant practical theorems are given There are 
some defeots m methods of proof, but in no case, so 
far as we have noticed, is the defect serious We 
oonfess to feeling annoyed every time we come 
acrossJKirohhoff's name spelt with only one h One 

of the most valuable chapters in the book is on 
the relative value of earthing as compared with in¬ 
sulating overhead high tension networks In Great 
Britain we generally use solidlv earthed neutrals 
In Germany they are earthed through Petersen 
coils, so called after their inventor, Prof Petersen, 
of Darmstadt M the preeeq^titae, there is scarcely 
sufficient operating experience available to determine 
which system is the best, but the authors state the 
problem clearly 

No 3199, Voi*. 127] 


Dictionary of Biological Equivalents German - 

English By Ernst Artschwager. Pp 239 (6 
plates) (London Bailli&re, Tindall and Cox, 
1930) 20* net 

In 1921, Dr Ernst Artschwager and Edwrna M 
Smiley published a small “ Dictionary of Botanical 
Equivalents ", which was concerned with accurate 
translations of French-English, German-English 
terms employed m botanical science Now Dr 
Artschwager has prepared another dictionary of 
German-English equivalents embracing the wide 
field of terms employed in biological soienoe 
Owing to the extreme specialisation in biology 
which, as the author points out in his preface, 
“ has increasingly narrowed the working sphere* 
the individual", the need for accurate, easily 
found translations of the technical terms employed 
is obvious, since every worker must needs keep 
abreast with related aspects of his own branch of 
natural science 

The book contains lists of abbreviations used, 
the common German abbreviations, irregular 
verbs, metrical equivalents, references used in 
compilation, as well as the dictionary itself At 
the end of the book are six plates dealing with 
the morphology of plants and animals, which 
enable the reader to see at a glance the required 
equivalent, since the drawings are numbered and 
the key faces the illustrations Dr Artschwager 
is to be congratulated on producing a book so 
comprehensive in scone , and the publishers on 
the clear printing The book is strongly recom¬ 
mended to those who have little knowledge of 
German technical terms which are employed in 
the various aspects of biological science 

The Structure and Meaning of Psycho-analysis as 
related to Personality and Behavior By Dr 
William Healy, Dr Augusta F Bronncr, and 
Anna Mae Bowers Pp xx+482+xxiv (Lon¬ 
don and New York Alfred A Knopf, Ltd , 
1930) 21* 

It is difficult to imagine the audience for which 
this book is intended It purports to be the out¬ 
come of an attempt to show “ psycho analysis as 
one of the scientific approaches to understanding 
of personality in a projected manual of methods ot 
personality study , and the maze of material 
prompted the authors to compile “an organised 
statement of what had been contributed to date in 
payoho analysis ” On the left-hand page are given 
what are considered to be the orthodox theories as 
presented by Freud, while on the nght-hand page 
are the various modifications suggested by other 
writers The result, while being an admirable 
testimonial to the patience of the compilers, can 
scarcely be oailed useful For serious students the 
best approach is the original work of first-hand 
exponents, while for those who want to get a 
general idea of such work there ate innumerable 
popular manuals , if it is to be considered an a 
reference book, then far more bibliographical 
references are needed Neither the structure no* 
the meaning of any subject oan be adequately 
presented in this way 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return t nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Stellar Structure 

It has frequently been stated, by myself amongst 
others, that it is necessary to assume in the inside of 
stars a temperature of the order of mc % lk in order to 
explain the generation of energy by the annihilation 
of matter, m being the mass destroyed in each process, 
p the velocity of light, and k Boltzmann’s constant 
This letter is written in order to make clear that this 
assumption is not noceesary It is perfectly true that 
the equilibrium constant of a process, subject to the 
laws of thermodynamics, is of the order ( the 

energy of the process m this case, of course, being equal 
to me* The equilibrium constant does not, however, 
determine the generation of energy What one is 
concerned with in the case of a star is the rate at which 
energy is produced , in other words, if one presup 
poses {he simplest process of annihilation, the rate at 
which protons and electrons disappear m the form of 
radiation This is analogous to the rate of chemical 
reaction, not to the equilibrium constant of a revers 
ible reaction 

In most chemical processes the rate of reaction is 
governed by the number of molecules activated per 
second, which again depends upon the number of 
particles the enemy of which exceeds a certain value, 
nay,«, This number is proportional to e - *»/W\ and one 
therefore finds, roughly speaking, that the rates of 
reaction are negligible unless the temperature is such 
that the mean energy of the molecule is comparable 
with the energy of excitation Since this activation 
energy is usually of the same order as the energy of the 
reaction, the conclusion is often extended without 
great inacouracy to the total energy of the process 
In the case under consideration, the annihilation of 
irotons and electrons, it seems difficult to imagine any 
orm of excitation, and the rate at which it proceeds 
can therefore scarcely depend upon a function of this 
type Presumably, in such collisions as are effective, 
certain circumstances, which occur but rarely, have to 
be fulfilled When these are fulfilled, and they may 
not be such as require any high velocities, matter is 
converted into radiation , in the vast majority of 
cases, a collision has no such result If tins view is 
correct, the rate of annihilation, and therefore the rate 
of generation of energy , will depend in the first m 
stance on the number of collisions per second, which 
of course vanes with the density and with something 
like the square root of the temperature, and in the 
second instance, upon the special circumstances which 
render a collision effective, and whioh may, or may not, 
depend upon the temperature In either event the 
simple exponential expression is not applicable, and 
the conclusion that matter can only be annihilated 
and energy produced m stars where interiors are at 
temperatures of the order me* Ik, that is, 1 1 x 10 1 * 
degrees, is valid 

It would be true if the matter radiation equilibrium 
has been attained and any further production re¬ 
quired a change in the equilibrium constant It is in 
correot if the system has not reached equilibrium, for 
in this case thennodynamical reasoning is insufficient 
to determine the rate at whioh equilibrium will be 
approached F A Lindemann « 

Clarendon Laboratory, 

Oxford, Feb 5, 
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Revekrino to Sir James Jeans’s letter in NatuBk 
of Jan 17, p 89, I may say that I fully acknowledged 
in my paper of November 1929 (Mon Not Roy Ast 
Soc , 90, p 20) that Sir James was the first to recog 
ruse the principle that the mass M and luminosity L 
of a star are independent variables as regards steady 
state considerations On p 53 of that same paper 
(a page of whi<h Jeans himself quotes in another 
connexion) 1 made a general reference of obligation 
to his work In my last paper (Mon Not Roy Ast 
Sac , 91) I build on Jeans’s permanent contributions 
to science in three places, mentioning him by name 
(pp 4, 9, 51) I could not, however, adduce any of 
the specific results of his theory of stollar equilibrium 
in support of my conclusions, for they are totally 
different, and I could not contrast his results with 
mine without venturing to discuss his mathematics 

I cannot assent to Jeans’s mathematics, because 
his theory of stellar equilibrium is in formal contra¬ 
diction with his own (L, M) independence principle 
It is an immediate consequence of this principle that 
for a given mass M in equilibrium the ratio X of 
gas pressure to radiation pressure may have any 
value whatever between zero and infinity, depending 
on the arbitrarily assigned L This is fundamental 
in my analysis According to Jeans (“Astronomy 
and Cosmogony ”, pp 88, 89) X is small for large 
masses and large for small masses, and is calculable 
in terms of M (p 97) Jeans may claim the principle, 
but his theory is not consistent with it 

The point of my analysis is the construction of 
configurations which satisfy the (L, M) independence 
principle, even for models for which Ktj is constant 
The special properties attributed to these models by 
both Jeans and. Eddington then disappear, and the 
new genoral properties which emergo (explaining as 
they do why some stars are very dense and others 
not) are sharod by other models, sinoe they depend 
only upon the occurrence of the central singularity 
r s= 0 in a < ertain system of differential equations 
Jeans uses throughout Emden’s solutions, whioh 
possess no singularities 

As regards the branching out of solutions near the 
boundary of a star, Jeans is considering a variety of 
models For any one model, tho solution is unique 
up to the boundary The work of Mr Fowler, Mr 
Fairclough, and myself published in Mon Not Rov, 
Ast Soc , 91 (November 1930), discusses the family 
of such solutions arising from Emden’s equation , 
with any definite configuration, of arbitrarily assigned 
mass, luminosity, and opacity, there is associated one 
member of the family of solutions, selected by a 
boundary condition wluch ensures that the boundary 
layers, of the prescribed opacity, enclose M and 
radiate L E A Milne 

Wadham College, Oxford, 

Feb 5 


Generalisations and Modern Cosmogonies 

Pbof R A Millikan in his retiring presidential 
address of the Amenoan Association for the Advance¬ 
ment of Science (Natube, Jan 31, p 167), refers 
to the assumption “ that the radiation laws which 
seem to us to hold here cannot possibly have any 
exception anywhere ” as “ precisely the sort of sweep 
mg generalisation that has led us physicists into 
error half a dozen times during the past centuiy ” 
This emboldens me to ask agam whether there is any 
evidence whatever for the uniform propagation of 
radiation in all directions m space from a sun or a star 
I asked it (Natube, Nov 29, 1913, p 339) at the time 
of Millikan’s “ fifth significant discovery ”, when radio¬ 
activity was inchoating the necessity of extending 
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the cosmical time Beale Since then all modem cos 
mogonists it seem* to me have constructed systems 
designed primarily to account for the maintenance of 
solar and cosmical energy on the scale demanded by 
this natural but perhaps unwarranted assumption 
Although I have no desire to trespass in the con 
troversies concerning the nature of cosmical radiation 
I may say that Millikan s views have always had a 
singular atti action to me because of the very difficulties 
to which he refers of finding a satisfactory kinetic 
picture of the instantaneous conveision of say 50 
separate 1 ydrogon atoms into one iron atom This 
to a chemist a reaction of the 56th order seems bizai re 
for has not Sir Joseph I armor educated us to regard a 
reaction even of tl e thir 1 order as difficult to form 
any kinetic picture of ? B it I like to think of these 
50 atoms {or shall w say 55 T) holding a committee 
meet ng in tl e sj acious regions of zero temperature 
and concentration with infinite time ahead of them 
and nothing t< hsturb them arriving at a decision (or 
possibly only awaiting a chairman) to rush into one 
another s arms and flash to us the birth of an iron 
atom Frederick Soddy 

131 Banbury Ron 1 
Oxford 


Change of Density of Ethyl Ether with Temperature 

In connexion with my former studies on ethyl ether 
made in the Phys cal Laboratoiy of tl e Technical 
Institute at Warsaw I have made a study of the de 
pen tence of tl e dens ty of ethyl ether upon tempera 
ture m the interval between 120° C and + 36° C 
using the method described by H Kamerlinch Onnes 
and J D A Boks (Comm Ley len No 170 b) 

The dilatometer and the control tube wore made of 
fused quartz carefully calibrated andprovided each 
with a closely fitting ouartz stopper The dilatometer 
was placed in a deep glass Dewar vessel so as to permit 
the observation of the level of liquid m the dilatometer 
The temperature was determined by two platinum re 
sistance thormometeis placed at different depths 

There was great difficulty m selecting the cooling 
liquid rhe specially purified petrol etner which is 
commonly used for this purpose permits of lowering 
the temperature to 150° C but even at 70° C it 



becomes bo markedly disturbed as to make the ob 
■ervation of the levels of the liquid both m the dilato 
meter and the control tube quite impossible After 
several attempt* I found that a mixture of chemically 
pure ethyl ether and ethyl alcohol remains clear down 
to 120° C Probably this is due to the fact that 
ethyl alcohol absorbs the ladfe traces of moisture m 
the oooltng liouid which would otherwise cause it to 
become disturbed at low temperatures 
The density of ethyl ether mm a function of tern 
perature in the neighbourhood of the point 105 4° G 
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is represented on the accompanying graph (Fig 1) 
The shape of the curve shows that the density of very 
carefully purified ethyl ether increases with the lower 
ing of temperature from the value 0 0964 at 35° up 
to 0 8595 at 105 4° C With further lowering of 
temperature the density of ethyl ether still increases 
but the rate of increase is markedly lower According 
to former studies made in this laboratory there 
appears also at this temperature a change of the value 
of the dielectric constant and of the speciflo heat of 
ethyl ether (J Mazur Nature 126 649 1930 M 
WolfkeandJ Mazur Nature 126 684 1930) Thus 
at the previously found transition point 105 4° C 
the density curve shows also a distinct change of 
character At 117 2° C (freezing point) the density 
has the value 0 8854 J Maxub 

Teel meal Institute Warsaw 
Jan 0 


Crystal Structure of Martensite 

It was first shown by W L Fink and E D 
Campbell (1 vans Am Soc Steel Treat 9,717 1920) 

and independently by N Seljakow J KurdumofY 
and N Goodtzow (Nature 119 494 1927) that 

quenched carbon steels contain a phase with a tetra 
gonal crystal structure which might be considered as 
a deformation of the body centred cubic structure of 
a iron This has been confirmed by other investi 
gators and our present knowledge of the tetragonal 
martensite may be briefly summarised as follows 
The axial ratio increases from about 1 03 at 0 8 



no 1 X ray pi tommi of q enchod carbon stools The two linos 

y ( ) ami «. ( o ) are separated In the original films a 0 80 

per cent carbon b 1 04 per cent carbon e 20 per cent carbon . 
I 1 85 per cent carbon e 1 86 per cent carbon after forty eight 
ho rs In liquid air 


per cent carbon to 1 06 at I 4 per cent oarbon At 
lower contents of carbon the interference doublets 
corresponding to the tetragonal lattice are not 
resolved but in photograms of very rapidly cooled 
specimens the a Fe lines are slightly displaced in 
such a way as to indicate a tetragonal deformation 
The higher the carbon content and the higher the 
axial ratio the larger is also the volume of the unit 
cell 

It l* thus evident that there is a correlation between 
oarbon content and lattice dimensions and it must be 
considered as an established fact that the tetragonal 
martensite has a homogeneity range of considerable 
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exteat* Recent investigations by means of thermal 
(Ed. Maurer and G Riedrioh, Archtv j d. EttenhilUen 
town, 4, 95, 1930) and mioroacopio (F Wever and 
N Engel* M\U a d Kateer-Wilhelm Inst f Etscn- 
Jortchung, 12, 93 , 1930) analysis have shown that the 
austenite martensite change takes place also m 
steels with a very low content of carbon This is in 
favour of the assumption that the tetragonal mar¬ 
tensite is a supersaturated solution of carbon m 
a iron An X-ray investigation by G Kurdumoff 
and E Kaminsky (Nature! 122, 475, 1928) points 
very strongly in the same direction They find the 
dimensions of the axes c and a of the tetragonal phase 
to be linear functions of the carbon content, and the 
lines to intersect at a point corresponding to the 
elementary cube edge of pure a-iron On the other 
hand, Wever and Engel ref ram from stating the axial 
dimensions obtamed in their X-ray work, and em 
phasise the difficulties of exact determination, due to 
the diffuse interference lines and to the fact that the 
strongest hues of the tetragonal phase are covered by 
cither y- or a-iron lines 

By using focusing cameras constructed by G 
Phragm&a, which give a much higher dispersion than 
the ordinary Debye cameras, and by employing 
chromium iC-radiation, which has a comparatively 
long wave-length, I waa able to obtain pnotograma 
of quenched steel specimens of whioh the line (101) 
of the tetragonal phase is separated from the >-Fe 
line (111) It was thus possible to determine the 
lattice dimensions of the tetragonal structure from 
the strong and comparatively sharp lines (101) and 
(110) Some of the photo grams are reproduced in 
Fig l The results obtained are given in the follow 
ing table 


Per 


Tetragonal Pliaae 

y Iron 

cent 




Volume 


Volume 

Carbon 

« 

c 

c a 

per lattice 
point 

a 

per lattice 
point 

07L ; 

2853 A 

2 941 A 

1 031 

11 97 A' 

3 581 A 

U 48 A* 

080 

2 852 

2 950 

l 036 

12 00 

8 684 

11 5l 

104 1 

2 848 

2 070 

1 048 

12 08 

3 692 

11 59 

l 20 | 

2 846 

2 999 

1064 

12 15 

8 000 

11 66 

135 j 

2 843 

3014 

1 060 

12 18 

3 009 

11 76 

1 40 1 
1 1 

2 840 

3 034 

I 068 

12 23 

3 016 

11 82 


The results are reproduced graphically in Figs 2 
and 3 The correlation of the points belonging to 
the tetragonal phase is very satisfactory The two 
curves of Fig 2, giving the axial dimensions as 



Via 2,—Lattice dlmenakma of tbo a phaie m function of the 
carbon content. 


function of the carbon content, converge to a point 
corresponding to the edge of the elementary cube of 
pure a-iron, in complete agreement with the result of 
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Kurdumoff and Kaminsky The present investigation 
has thus completely confirmed the assumption that 
the tetragonal martensite is a supersaturated solution 
of carbon m a-iron Ferrite and tetragonal martensite 
are thus one and the same phase, but as they ore often 
present in one and the same specimen as separate 
micrographio structure elements, it seems convenient 
to denote the tetragonal phase as a' 

As shown by A Westgren and G Phragra6n (Jour 
Iron and Steel Inst , 109, 159 , 1924), the carbon 
atoms, when dissolved in y iron, do not occupy any 
points of the face centred lattice, but are statistically 
distributed in the interstices between the iron atoms 
Seljakow, Kurdumoff, and Goodtzow (Ze%t f Phystk, 



Fig 3 —Volume per lattice point for the and the y-phaae* 
an function of the carbon content 


45, 384 , 1927) suggested that the same might be the 
case in the phase, and even proposed definite posi¬ 
tions for the carbon atoms which would explain the 
tetragonal deformation, namely, at the centre of 
those faces which are perpendicular to the tetragonal 
axis This atomic arrangement is, however, very 
improbable, as the space available for the carbon 
atoms would be extremely small But even if a 
carbon atom were situated m one of those points* 
where the distances to the surrounding iron atoms 
are the greatest (J 0 I), tho space available for the 
carbon atoms would be considerably smallor than 
in tho face centred structure One would therefore 
expect the volume of the body centred lattice to 
increase much more rapidly with tho carbon content 
than that of the face centred, while, as seen from 
Fig 3, the opposite is m fact the cose On the other 
hand, a simple substitution of carbon atoms for iron 
atoms in the lattice would cause a decrease in the 
lattice dimensions, as the carbon atoms are much 
smaller than the iron atoms 

I am indebted to Dr G H&gg for the suggestion of 
still another possibility, namely, a complex substitu¬ 
tion in such a way that a group of two carbon atoms 
is substituted for one iron atom in. the lattice Such 
groups of carbon atoms have, in fact, been found by 
M v Stackelberg (Zeit phye Ch (B), 9, 437 , 1930) 
in several carbiaes of the composition MC t and a 
similar arrangement of hydrogen atoms by H&gg 
(ZeM phye Ch , in press) in ZrH t These compounds 
all havo a tetragonal structure, and in most cases the 
axial ratio is higher than one, which is contrary to 
what is generally the case in deformed cubic struc¬ 
tures This is explained by the assumption that the 
C t group is m these cases orientated parallel tp the 
tetragonal axis, an explanation which holds equally 
> wellTor the tetragonal martensite. 
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An attempt was made to find the positions of the 
carbon atoms by means of density determinations 
The density of the o' phase when containing 1 35 
per cent carbon was calculated on the following three 
assumptions 

(1) Addition of carbon atoms 7 05 

(2) Complex substitution of carbon atoms 7 42 

(3) Simple substitution of carbon atoms 7 19 

A steel specimen with this content of carbon was 
uenohed and afterwards placed in liquid air for 
8 hours in order to increase the percentage of the 
a'-phase The density was found to be 7 62 As 
shown by eui X ray photogram (Fig 1, e), the specimen 
consisted of a'- and y iron, and the intensities indicate 
that there was more tetragonal 
martensite present than austen¬ 
ite The density of austenite 
with this composition is found 
by calculation to be 7 94 As 
sumption (1) is immediately ruled 
out, as the densities of both com¬ 
ponents would be higher than 
that of the mixture Assumption 
(3) has been shown above to bo 
very improbable and would give 
57 per cent y iron, 43 per cent 
a' iron, while the X ray intensities 
indicate that the a ' phase pre 
dominates Assumption (2) gives 
00 per oent a' iron, 40 per cent 
y-iron, in good agreement with 
the X-ray intensities » 

The only suggested structure 
of tetragonal martensite which 
explains the observed density, 
the increase of volume with the 
carbon content, and the elonga¬ 
tion of one of the crystallographic 
axes may be described as follows 
In the body centred lattice, 
groups of two carbon atoms, 
statistically distributed, replace 
some of tho iron atoms The 
carbon atoms are most prob 
ably orientated in such a way 
that the axes of the C a groups 
are parallel to the tetragonal axis of the lattice 

The decomposition of the a' phase on tempering, as 
well as the reactions occurring on ineffective quench 
ing, have also been studied, and the results obtained 
will be published elsewhere, with a more detailed 
account of the results reported here 

Einab Ohman 

Institute of General and Inorganic Chemistry 
of the University, 

♦ Institute of Metallography, 

Stockholm, Jan 5 


A Laboratory Method of demonstrating the Forma¬ 
tion of Fronts and Vortices when there le dis¬ 
continuous Movement in a Fluid 

According to views now generally aocepted, extra- 
tropical cyclones are formed along surfaces of lone 
matical discontinuity between air-masses having 
different temperatures and moisture-contents, ana 
during their growth they possess an asymmetrical 
structure Recent studies 1 of tropical cyclones show 
that they also have^often a similar origin and structure 
It is well known that vortiote*can easily be formed 
in a fluid by produomg a -sufficiently sharp disoon 
tipuity of velocity—as by suddenly moving a half 
immersed spoon across the stirfag» of water A 
summon method of studying stream-lines in water is 

No 3199, Vol 127] 


by strewing aluminium powder on its surfaoe. With 
water, however, the movement is so rapid that it is 
often difficult to follow its details Melted spermaceti, 
m which aluminium powder is suspended, is a very 
convenient medium for the demonstration and study 
of fronts and vortices similar to those which occur on 
a much larger scale in Nature 

If a shallow layer of spermaceti is heated m a flat 
enamel dish over a plate of copper or brass, then, as is 
well known, the liquid layer is divided up into a senes 
of small polygonal cells with liquid nsing at the 
centres of the cells and falling at their periphenee 
If, now, a cylindrical rod is moved across the liquid 
with its axis vertical, the formation of the KdrraAn 
doublo row of vortices can be distinctly seen By 


Pig l 

substituting a thin small angled wedge of wood with 
its narrow end dipping in the liquid, and moving it 
across the surface with its axis inclined, a wave 
motion is set up, and the stream which flows past the 
thicker end of the wedge rolls up into a succession of 
vortices which persist tor some time before they dis¬ 
appear The development of these vortices resembles 
m many ways the development of a cyclone by the 
incursion of a tongue of warm air in cold air Fig 
1 (aj and (6) shows photographs of such waves and 
vortices, the area of disturbance being obviously larger 
in the latter case When the liquid is at a low tem¬ 
perature, or when the speed of movement of the 
wedge is small, waves are set up without the formation 
of vortioes, similar to those studied in the atmosphere 
by Bergeron and Swoboda (Fig 1 (c)) By giving 
a circular movement to the wedge, the senes of 
cyclones along the polar front can be neatly imitated 
(% 1 (<*)) 

The interesting question aa to how far the instability 
of the liquid layer helps the formation and persistence 
of these vortices is being examined 

K R Ramanathan 
Sobha o Mai. 

Meteorological Offioe, Poona, 

Deo 23 

1 K E Barnaul than and A A Narayan Iyer “ The Structure end 
Movement of • Storm In the Bey of Bengal durlnjr January 1020 ” 
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Modification of Quanta by Photo-ionisation 

In the course of further experiments on the phono 
menon described by Dr 13 B Ray (Nature, May 17, 

E 740, and June 7,1930, p 850), which was explained 
y Dr Ray and one of us (Nature, Sept 13, 1930, 
p 398) as a case of partial absorption of the quantum 
leading to photo ionisation, we came across an interest 
ing experimental result On using the copper Ka^ f a t 
radiation and passing it through paraffin 1 mm thick, 
we obtained a modified line on the long wave length 
side, separated from the parent line by the approx i 
mate frequency distance A* ^R(R~ Rydberg constant) 
We are inclined to interpret it as a cose of photo 
ionisation of hydrogen contained in paraffin in the 
combined state 

In these experiments, a Uhler and Cooksey type of 
X ray spectrometer supplied by Messrs A Hilger, 
Ltd , was used The crystal of oalcite was kept fixed 
The photographic plate was firmly clamped in the 
plate holder, which is itself a heavy metallic one and is 
firmly clamped to the body of the spectrograph, leav 
ing no chance of the plate being displaced during an 
exposure The modified line was obtained on throe 
plates only when a layer of paraffin was used as on 
absorber 

The other alternative was to ascribe this line to 
partial absorption of the quantum by an electron in 
tho aluminium (used as window) L x shell, but this ex 
planation fails, aa the energy of ionisation of alumin¬ 
ium in the L x shell is found to be equivalent to about 
3 3ft, that is, about 72 volts, according to a recent 
paper by Sdderm&n (Phil Mag ,010, Sept 1930) 

In a previous letter (Nature, Sept 13, 1930), it was 
pointed out that the phenomenon is analogous to the 
ejection of electrons from the iC-ahell of radioactive 
atoms by y ray quanta coming from the nucleus, aa 
found by L Meitner, Ellis, and others But there is 
one important difference The y ray is supposed to 
impart the whole of its energy to the X-electron, 
which is therefore ojected with the energy h(v ~ v k ) 
But in the present case, the X ray quantum is sup 
posed to impart only a fraction h* k ( hv K stands for 
energy of ionisation in the K shell) and then continues 
its journey with the energy h(v ~v k ) The two cases 
are therefore two extremes of the same phenomenon 
It therefore seems probable that the quantum, 
whether internal (commg from the nucleus) or external 
(commg from an outside source as an X ray quantum), 
may on its passage through atomic shells impart any 
part of its energy to the electron from hv k to hv , and be 
therefore modified from r to the frequency range 
l -* ** to 0 We should expect that the modified beam 
will appear as a band with a sharp edge at * - r* and 
extending towards the longer wave length side in 
definitely 

We undertook to verify tins deduction by sending 
the radiation through four layers of black paper (that 
m which photographic plates are wrapped), we have 
actually found evidence of this continuous band with a 
sharp edge at v -v k and extending towards the long 
wave length side indefinitely The copper Kp x lino was 
used in this case, and the crystal was kept fixed The 
range covered by the divergent beam of X rays was 
about 45' (equivalent to 70 XU ) The crystal was 
«o placed that it could reflect all the wave-lengths 
between copper-X/q and copper Kp x +70 XU A 
single exposure of 50 hours* duration was given A 
feeble continuous radiation waa mdeed recorded in 
*his region, and superposed on this waa the modified 
hue with a sharp edge on the short wave-length side 
and extending towards the long wave-length side as 
stated in the previous paragraph The separation 
between the edge of this line and the parent line was 
about 20 in w/fi units—20 4 being the C level in r/ft 

Nou 3100 /Vol. 127] 


units as found by Sfiderroan (ZeU f Phy , 52 , 1929) 
A separate exposure was given for 10 minutes to record 
the copper Ka x , a a lines for reference and measurement 
No continuous radiation was recorded m the neighbour¬ 
hood of copper Ka Xf a t , as the former is too feeble to be 
photographed in an exposure of 10 minutes 

These experiments seem therefore to prove that the 
phenomenon is general, and the quantum can impart 
to the bound electron energy vary mg from hv to hw kf 
and Le modified to any frequency less than v -r* 
Further experiments are proceeding 

S Bhahoava 
J B Mukerjie 

Physical Laboratory, 

University of Allahabad, 

Nov 13 


Simple Deposition of Reactive Metals on 
Noble Metals 

According to Nemst’s theory of electrode poten¬ 
tials, a vory small concentration of a reactive metal 
should he deposited on a noble metal when the ions of 
the formor are brought in contact with the latter 
The effect is usually regarded as being too small for 
demonstration Dr Q von Hevesy showed the effoct 
by radioactive methods some years ago He de¬ 
posited radioactive isotopes of load and bismuth, pre 
sumably as metal, on such noble metals as platinum, 
gold, mercury, and copper, in some cases quantita¬ 
tively , he showed, indood, that the ions of any radio 
element could to some extent be deposited on noble 
metals when the latter were merely immersed m a 
solution The offeot, 1 find, can be shown by some 
metals which are not radioactive I have obtained 
it with reactive motals like uranium, titanium, tung¬ 
sten, and molybdenum on such noble metals aa mer¬ 
cury, copper, and tin 

It is obtained simply A liquid amalgam is shaken 
vigorously with a solution of a uranium, titanium, 
tungsten, or molybdenum compound m acid for a few 
minutes or loss, removed from the solution, and well 
washed To the amalgam 0 1 gram of pure zinc is 
added, and the minimum concentration of sulphuric 
acid at which hydrogen is found to be evolved deter¬ 
mined Whereas with an amalgam employed as a 
blank no hydrogen is visible with 2 N sulphuric acid, 
the amalgams which have been shaken with uranium, 
titanium, tungsten, and molybdenum solutions are 
found to evolve hydrogen down to concentrations of 
0 012, 0 0025, 0 0o2, and 0 002 N sulphuric acid re¬ 
spectively This catalytic effect cannot be due to the 
mere act of shaking, since it is not given when acidified 
solutions of manganese, chromium, and vanadium, 
which are metals similar to those given above, are 
shaken with amalgams to which zuic is afterwards 
added Nor can it be ascribed to oxides or other 
compounds of these metals, since these have never 
been shown to catalyse tho formation of hydrogen 
when zinc is brought in contact with a dilute acid 
In the well known experiment of adding copper sul¬ 
phate or platimc sulphate to zinc immersed in acid 
m order to catalyse the evolution of hydrogen, it is 
difficult to think that the catalyst is not metaiho 
copper or platinum These catalysts, uranium, 
titanium, tungsten, and molybdenum, behave aa 
though they were deposited platinum, and are there¬ 
fore presumably in the metallic state 

This view is supported by the foot that any of these 
metals when deposited by a current on a mercury 
cathode behaves catalytically towards the evolution 
of hydrogen exactly as does the a malg a m which has 
been shaken with a solution Such amalgams appear 
entirely metallic Uranium and titanium have 
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hitherto not been deposited electrolytieally from 
aqueous solutions on a cathode, but this has been 
effected by Mr R Groves in this laboratory 

Mercury is the noblest metal on which we have 
succeeded in depositing these four metals by mere 
shaking Amalgams of copper, bismuth, lead, tin 
oadmium, and zinc show the effect m increasing 
amount, but only with molybdenum have we shown 
the presence of the catalytic metal by chemical 
means The amount desalted must m all cases be 
very small The electrode potentials of the four 
metals I have mentioned have never been accurately 
determined, but published work places uranium with 
manganesfe, titanium with zinc, and tungsten and 
molybdenum with cobalt and nickel in the list of 
electrode potentials of metals These similarities are 
supported by the behaviour of the metals towards 
aoias, the difficulty of reduction of their ions m 
aqueous solution to the metallic state, and such evi 
deuce Tt is quite certaui, in any case, that all four 
are more electro positive than tin, and therefore than 
lead, copper, and mercury 

It is fortunate that each of the catalytic metals, as 
appears from measurements wo are making, is quite 
insoluble in mercury The very small concentration 
deposited on the amalgam bv shaking thus forms a 
separate phase with practically no loss through solu 
fcion m the mercury It is this separate phase which 
is the catalyst for the hydrogen evolution which 
enables the small concentration to be detected 

A S Russell 

Dr Lee’s Laboratory, Chnst Church, 

Oxford, Jan 2fi 


Development of Golgi Apparatus in Water- and 
Soil-grown Roots of Vicim fmbm Seedlings 

While Vuna faba is generally quoted as the type 
seed for successful germination in water imder labora 
tory conditions, it is, nevertheless, noted that gerrmna 
tion in sand is more rapid and much more reliable 
The rate of growth of a seedling root under normal 
conditions depends on the activity of the menstem, 
and of the region of elongation This is directly 
related to the supply of available food material, which 
m turn is a function of metabolic rate, and conse 
quentiy of respiration The respiration of a non 
hydrophyte, such as Vtcta faba t might conceivably be 
adversely affected by growth m water Two senes 
of seedlings were therefore grown, one in water and 
one in sand, to determine whether the difference m 
growth rate was linked up with any constant cyto 
logical variation 

As lias been already observed, 1 part of the food 
material visible in the cells of Vtcta faba consists of 
Golgi apparatus, either m a reticular or granular form 
The examination of fifty seedlings, varying m length 
from one to sixteen centimetres, showed that such a 
Golgi apparatus is commonly present in dermatogen 
and periblem in both water* and soil grown roots 
It may be temporarily absent m the primary root 
during the early stage of development of the second¬ 
aries In the latter, ae m the tertiary rootlets, it is 
also observed to occur The ^fixation method used is 
described in detail in the piper referred to above 
The sections were out four to six microns thick 

+ IJloba Murray Scott 

University of California at* Los Angeles, 

California 


* Scott, F M , Occurrence of GoW Apparatus in the Seedlliu of 
VtoferaSa Amer Jour Bqt , IS, No 8, pp 598*806, October 1929 
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Swelling Pressure of Rubber 

Measurements of the swelling pressure of rubber 
(Stamberger and Blow, KoU Zettcchr , 63, 90, 1930) 
lead to the conclusion that the swelling pressure 
results from the attraction of solvent molecules by 
the molecules of gel A simple formula expressing 
the variation of molecular force of attraction with 
dilution, P = K/V* t has been applied and gives satis¬ 
factory results In the present case P is the swelling 
pressure (MLT~ f ) t V is the volume of solvent bound to 
unit weight of jelly (L 8 ), K is a constant the meaning 
of which is obtained by substituting P — KfV* in the 
maximum work term d A ~Pd V 

K is characteristic for all solvents and jellies, and 
expresses the potential energy when unit volume ot 
solvent is bound to unit weight of the gel (The 
dimension of K is ML 6 T * ) 

The formula has been tested with all the data 
available and the constancy of PV l is fulfilled in a 
satisfactory manner 

Full details will be published shortly 

Pauj Stamberger 

The Netherland Government Rubber Institute, 
Poortlandlaan, Delft, 

Jan 3 


The Black-necked Grebe 

I owe thanks to the Writer of the Note on the 
black necked grebe for correcting my error in naming 
Linnceus instead of Latham as responsible for the 
generic title of the grebes (Nature, Feb 7 , p 201), 
blit when he goes on to say that the “ name is a iafc^l 
and need have no meaning in itself ”, I must ask how 
a label can be justified that conveys a false meaning, 
as Podicepa does Are misprints in scientific nomen 
clature to be reckoned indelible y That has not been 
the opinion of such ornithologists as Seebohra, A H 
Evans in the ” Cambridge Natural History”, and 
Prof Alfred Newton, who all write Podtctpea In his 
“ Dictionary of Birds ”, Newton notes about Podx 
cipedtdce —” often, but erroneously, written Podx 
ctptdrr The word Podzceps, as commonlv spelt, being 
a contracted form of the original Podicipea (cf Gloger, 
Journal ftXr Ormthologve , 1864, p 430, note), a com 
bination of podex , podteta , and pe8, pedta its further 
compounds must be in accordance with its derivation 1 ’ 

* Herbert Maxwell 

Monreith 


Embryology and Evolution 

In Nature of Jan 10, Prof MaoBnde appears to 
deny that a cross between two types of Carta to which 
I referred, and which leads to Mendelian segregation, 
was an interspecific cross Not only did Detlefsen, 1 
who camod it out, regard it as such, but, also, the 
male hybrids were wholly stenle In view of the 
latter fact, I did not suppose that Prof MaoBnde 
would question its interspecific nature 

In spite of Prof MacBnde’s disbelief in auto 
catalysis, I hope to demonstrate this phenomenon to 
students of the Natural Sciences Tnpos next week, as 
I have done annually for some years 

J* B, S Haldane 

University of Cambridge, 

School of Biochemistry, * 

Sir William Dunn Institute, 

Tennis Court Road, Cambridge, 

Jan. 31 , 

1 Oettetooa, Pub 805, Cam. Inst WmH. 


Jr 




February 21, 1931] 


NATURE 


275 


New Aspects o 

By Dr C D 

7-Rays and Nucleab Structure 

NTIL a few years ago, the fundamental prob¬ 
lems of physics were those concerned with 
the structure of the atom The nucleus was neces 
sarily often referred to, hi t only in relation to its 
effect on the behaviour of the electrons in the atom 
It was found that for moot purposes the net charge, 
Ze, was a sufficient description of the nucleus 
Within, however, the last three years, the whole 
attitude of physicists to this problem has changed , 
on one hand, our knowledge of those phenomena 
which depend on the intimate structure of the 
nucleus has been greatly increased , on the other 
hand, wave mechanics has proved to be eminently 
suitable for a theoretical attack on this problem, 
and has already provided a solution of some of the 
outstanding problems 

Of the many lines of investigation which have 
been developed, not the least interesting is that 
of the characteristic electromagnetic radiation 
that can be emitted by radioactive nuclei These 
radiations are termed the y-rays and are in general 
of considerably shorter wave-length than the 
X rays They bear the same relation to the struc 
ture of the nucleus as do the ordinary optical 
and X-rav spectra to the structure of the electronic 
system of the atom, but there is this one point of 
difference The optical and X ray spectra can 
conveniently be studied for a senes of elements 
because the process of excitation is under control, 
but it is only in a few isolated cases that it has yet 
been possible to excite a nucleus by external 
agencies to emit characteristic radiation Some 
of the radioactive bodies, however, emit these 
radiations spontaneously, since the process of 
disintegration leaves the newly formed nucleus in 
an excited state and able to emit its characteristic 
radiation The nuclear spectra have therefore 
onlv been examined in detail for those radioactive 
bodies wluoh happen to emit them, and it has been 
impossible as yet to find any general laws governing 
the arrangement of these spectra by noting the 
’similarities m the spectra from a succession of 
different nuolei 

The result of this was that, until a few years ago, 
while there was a great deal of information about 
the nuclear spectra of several radioactive bodies, 
it was still impossible to associate this with any* 
definite feature of the structure Recently the 
position has changed greatly, and it now seems 
possible to view m the nuclear level systems which 
can be deduced from the y-ray measurements the 
characteristic stationary states of a-particles or 
protons m the nucleus, and to associate such level 
systems directly with the ground states deducible 
from other evidence 

Methods of Investigating the y-RAYs 

A simple method that was of great importance 
m the early days of radioactivity was to investigate 

* SabcUaoe of two lecture* delivered *t the Royal Initltutton on 
Nov 4 ted 11 
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Radioactivity * 

Ellts, F R S 

the absorption of the radiation emitted by a par¬ 
ticular bcnly by placing a radioactive source at some 
distance from an electroscope and observing how 
the ionisation decreased when successive sheets of 
some material such as aluminium or lead were 
interposed It was frequently possible to analyse 
the resulting absorption curve into a senes of simple 
exponential curves, and thus to obtain a general 
idea of the different components of the complex 
radiation Methods such as this could never yield 
very precise information, and they have now been 
superseded by more accurate methods 

The crystal method, m the forms used for X rays, 
has been applied with considerable success to 
y rays 1 In one respect the technique is simpler, 
since in place of the X ray tube with all the appar¬ 
atus necessary to run it, it is only necessary to use 
a fine tube containing the radioactive material, 
but in other respects the experiments are far more 
difficult Owing to the very short wave length, 
of the order of 40 XU to 4 XU, the glancing 
angles are extremely small, and not only is the 
adjustment of the apparatus considerably more 
difficult but it is also impossible to measure the 
wave length with much accuracy Further, m 
comparison with an X ray tube, the normal amount 
of radioactive material constitutes an extremely 
weak source of radiation As a result it has not 
yet been possible to push this method when using 
photographic registration beyond 16 X U Recently 
Steadman 2 has devised an arrangement, using an 
electrical counter in place of a photographic plate, 
which may overcome some of these difficulties 
The method which has given us most of our 
information is based on the photoelectric effect 
The general principle is very simple and is as 
follows * A tube containing the radioactive body, 
the y-rays of which are under investigation, is 
placed inside a small tube of some material of high 
atomic weight, such as platinum In their passage 
through the platinum, the y-rays eject groups of 
photoelectrons the energies of which are connected 
with the frequency of the y rays by the Einstein 
law Thus the y ray of frequency v will lead to 
the ejection of a senes of groups of electrons of 
energies hv Apt, hv-Lyu etc , according to whether 
the conversion occurs in the K, L t etc , state of the 
platinum atoms This electronic emission can be 
separated out into a corpuscular spectrum by the 
usual method of semicircular magnetic focusing 
It is usual to register these spectra photographic¬ 
ally, and there is not a great deal of difficulty in 
analysing them and deducing the corresponding 
y-rays, since in most cases it is only the electronic 
group from the K level which is sufficiently intense 
to give a detectable effect The general applica¬ 
tion of the method is greatly limited by the fact 
that the photographic impression of the groups of 
electrons always shows as a broad, rather diffuse 
. band The reason is that, although the photo¬ 
electrons are ejected from the platinum atoms with 
Sharply defined energies, only tnose from the surface 
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of the tube actually emerge with their full velocity 
Those from the lower layers are retarded m their 
passage out, and cause the diffuse character of the 
band 

Fortunately, the radioactive atoms themselves 
provide us with much more favourable oppor¬ 
tunities for observing this photoelectno conversion, 
by what is termed internal conversion This is 
by itself an extremely interesting phenomenon, 
and will be referred to in detail later For the 
present purpose it is convenient to describe it as 
follows Wnon a radioactive nucleus emits a 
quantum hv of radiation, this does not always escape 
as such from the atom but may be absorbed by the 
electronic structure of the atom in its passage out 
This internal conversion follows the usual photo¬ 
electric laws, and thus a radioactive body which 
emits y-ruys will also emit a corpuscular spectrum 
similar in every respect to that coming from the 
platinum tube already mentioned, except that the 
energies are now hi -Xmd, hv L T&( \ t The result 
is in principle in no way different from the pre¬ 
vious case where the y-rays were converted in the 
platinum, but the importance of this phenomenon 
for determining the wave length of the y rfeys 
depends on the following facts If a normal 
amount of radioactive material is deposited on 
the surface of a fine wire, the actual number of 
atoms is so small that the layer is in general less 
than one atom deep The electrons liberated by 
this intei nal photoelectric effect therefore all escape 
with their full energy and give extremely sharp 
lines on a photographic plate, in striking contrast 
to the broad bands obtained by the normal ex¬ 
ternal photoelectric effect There is the further 
advantage that the probability of this internal 
conversion is so great that measurable lines can be 
obtained with far shorter exposures than by tho 
other method, and the effects of y-iays are detect¬ 
able which are so weak as to be quite unattackable 
by the other method 

The y-rays of many radioactive bodies have been 
analysed by this method, and the main features 
of the characteristic nuclear spectra are known 
The accuracy with which the frequencies can be de 
termined is, however, considerably lower than that 
realised with X-ray spectra Even m the case of 
the bodies radium B and radium C, which have been 
exteqpivelv investigated, the relative frequencies 
are probably not known to much better than one 
part in five hundred, and the absolute error may 
be greater The chief cause for this l\es m the 
difficulty of obtaining a homogeneous magnetic 
field over a large area 


Intensities ox the y-RAYs 

An, important method 4 of investigating the 
intensities has been developed by Skobeltzyn, 
based on the Compton effect of the y-ravs A 
narrow pencil of y-rays is allowed to pass through 
an expansion chamber and the recoil electrons 
liberated by tSe Comptoif effect of the y-rays are 
observed in the usual manner In addition, a mag¬ 
netic field parallel to the axis of the chamber is 
applied at the moment of Expansion, so that the 
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tracks of the recoil electrons are curved by an 
amount depending on their velocity By observ¬ 
ing both the ourvature and the direction of emission 
of the recoil electrons, it is possible to associate 
each electron with a y ray of definite frequency, 
A statistical study is made of the relative number 
of the recoil electron tracks, and from a knowledge 
of the general laws of scattering it is possible to 
deduce the relative intensities of the y-rays 

Owing to a variety of experimental causes, the 
resolution of the method is not very high, and the 
effect of two neighbouring y-rays cannot always 
be clearly separated This disadvantage, however, 
is far outweighed by the definiteness of the results 
about the intensity distribution throughout the 
spectrum, and by the fact that the method detects 
weak y rays equally efficiently as strong y-rays 
The interpretation involves a knowledge of the 
laws of scattering, but there is both a reasonable 
theoretical foundation and internal evidence from 
these experiments which combine to render the 
uncertainties due to this cause of little importance 
at present 

The photoelectric method has been applied to 
determine the intensities of the y rays by Ellis 
and Aston 6 , The corpuscular spectra liberated 
from the radioactive atoms themselves by the 
internal conversion are clearly of no use in this 
connexion, since the relative intensities of the 
groups depend upon the unknown laws of internal 
conversion If, however, the corpuscular spoctrum 
ejected from platinum is observed, we are concerned 
only with the normal photoelectric effect Suppos¬ 
ing that the X-ray absorption results could be 
Extrapolated to the y-ray region, it would then be 
possible to deduce the intensities of the y-rays from 
the intensities of the corresponding electronic 
groups It is, however, piecisely this point which 
is doubtful, and the accuracy of this method is 
at present limited by the accuracy of the empirical 
formula which it was necessary to assume for the 
photoelectric method The method, however, has 
one extremely important advantage, which is, 
that if a y-ray is sufficiently intense, to give 
a measurable corpuscular group, then the in¬ 
tensity of this group can he determined inde¬ 
pendently of neighbouring weak y-rays It will 
be seen that these two methods are really com¬ 
plementary, one supplying the deficiencies of the 
other The y-rays of radium B and radium C are 
the only ones that have yet been intensively in¬ 
vestigated, but the results seem consistent, and 
we know not only the general distribution through¬ 
out the spectrum but also the individual intensities 
of all the strong y-rays 

The results that have just been mentioned re¬ 
ferred to the relative intensities of the y-rays, and 
in the analogous case of X-rays or optical spectra 
this would be all that oould be stated However, 
in the case of the radioactive bodies it is possible to 
define and to deduce the absolute intensities This 
depends upon the fact that the process of excita¬ 
tion is due to the disintegration of Hie atom When 
a nucleus disintegrates, the departure of the dis¬ 
integration particle, a or /J, may leave the nuoletu 
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m an excited state, and its subsequent return to its 
normal state is the cause of the emission of the y- 
rays The y-raya are, therefore, emitted only after 
this disintegration, and it is possible to define the 
absolute intensity of a y-ray as the average number 
of quanta emitted per disintegration It follows 
that the absolute intensity of any y-ray cannot bo 
greater than unity The simplest way of deducing 
these absolute intensities is to make use of the 
measurements of the total amount of energy 
emitted m the form of y-rays Knowing both the 
frequencies and the relative intensities of the y 
rays, it is easy to calculate the average number of 
quanta of each frequency emitted per disintegra¬ 
tion This further step has already been camod 
out for the y-rays of radium B and radium C 

If we now review the information that we possess 
about the y-rays of radium B and C and anticipate 
that which we shall no doubt in time possess about 
the rays of other bodies, it will be seen that on the 
whole it compares very favourably with that avail¬ 
able about X-ray spectra The accuracy of the 
wave-length determinations is certainly much lowc r, 
but we have this important information about 
the absolute intensities For example, a prominent 
y ray of radium C has a wave-length of 20 2 X U , 
which may be m error by one part in five hundred to 
even one part in three hundred, but on the other 
hand, we can say that a quantum of this radiation 
is omitted by the nucleus on the average twice in 
*very three disintegrations 

Applications to the Structure op the 
Nucleus 

The preceding account will have shown the ex¬ 
tent to whioh the spectroscopy of the y-rays has 
udvanced Its application to the problem of 
nuclear structure is only at the beginning, but it 
is already possible to indicate the possible lines of 
advance 

It has been realised for some time that there were 
many examples of combmation differences be¬ 
tween the frequencies of the y-rays from any one 
body, and that this indicated, what was otherwise 
probable, that the y rays could be associated with a 
nuclear level system Little progress, however, 
Vus made with this idea for several years, due to 
the realisation of the difficulty of associating such 
a level system with any specific part of the nucleus 
In the nucleus there are a particles, protons, and 
electrons, and in general any of these partides 
might be the emitters of the y-rays This question 
is still open, but there is now sufficient evidence to 
make it reasonable to try the hypothesis that the 
y-rays are emitted by transitions of a-particles be¬ 
tween stationary states m the nucleus 

The theories of G&mow and of Gurney and 
Condon 6 have shown that we may regard the 
process of emissions of an a-particle as due to the 
gradual leak erf the wave function through a poten¬ 
tial barrier An extremely important result of this 
view is that the energy of the a-particle outside the 
atom, which oan of course be measured, is the same ( 
as the energy of the a-particle in the stationary 
state in th$ nucleus which it occupied before the 
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disintegration For example, the a-partiole from 
radium C is found to be emitted with an energy of 
7 68 million volts We therefore deduce that in 
the radium C nucleus there is an a partiole level 
with a positive energy of this amount Such a 
level gives a natural basis on which to build the 
level system doducible from the y-rays We 
imagnie that as a result of some internal nuclear 
arrangement an a particle is excited to one of cer¬ 
tain higher states, and that from these states it 
arrives at the ground state by omitting y rays of 
frequencies corresponding to the energy differences 
It now follows, however, that if an a-particle oan 
leak out through the potential barrier from the 
ground level, it can do so still more easily from the 
excited levels We should therefore expect to find 
a certain number of high speed «-particles corre¬ 
sponding to these modes of disintegration 

The existence of such long range a particles has 
of course been known for a long time, and in fact 
many tentative suggestions have been put forward 
associating the energy differences of the groups of 
« particles with the frequencies of the y rays The 
present day point of view, however, goes much 
further than tins, since it predicts definite relations 
between the intensities of the y rays and the num¬ 
ber of long range particles That such a relation 
must exist can be easily seen m the following way 
Suppose that on the average out of every thousand 
disintegrations there aie n cases where an a particle 
is excited to a certain state, the rate of leak 
through the potential barrier is given to a fair 
approximation by theory, and the probability of 
the nuclear transition can at least be estimated 
We are therefore able in terms involving only the 
unknown quantity n to write down the number of 
long range a-particles wo should exjiect and the 
number of quanta of radiation Both these quan¬ 
tities can also be measured, perhaps not with a very 
high accuracy, but yet sufficient to see whether 
there is an agreement with theory or not 

This is really a stringent test for the theory, be¬ 
cause although the theories of the probabilities of 
nuclear tiansitions are necessarily tentative, any 
adjustment which proved necessary for one y-ray 
must also apply to all the others By arguments of 
this type Fowler 7 has been led to associate one 
excited a-particle level of the radium C nucleus 
with the corresponding nuclear transition formed 
from the ft ray spectrum It seems likely that 
this line of investigation will lead to defimto and 
valuable results It is of course quite probable 
that several nuclear transitions will not bo able to 
be associated with long-range a particles, but it 
would then be possible to draw the important con¬ 
clusion that these transitions were due to protons 
or a particles of small positive or of negative energy 

Internal Conversion 

Reference was made above to internal conversion 
and it was pointed out that groups of electrons are 
ejected from the K , L, M states of radioaotive 
atoms with just those energies that they would 
have if radiation were emitted from the nucleus 
•but was absorbed photoelectncally before it escaped 
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It has been frequently pointed out that there was 
no need and, in fact, no justification to assume 
that in this case the radiation was over actually 
emitted at all 8 All that could be truly in¬ 
ferred from the experimental results was that 
an excited nucleus could either emit its excess 
energy as radiation or had some means of trans¬ 
ferring this energy to the electronic structure of 
the atom 

On the old quantum mechanics, it was difficult 
to imagine any method other than that of radiation 
transfer, hut the wave mechanics suggests that 
there is a far more intimate connexion between 
the nuclear particles and the electronic structure 
The wave functions of the particles in the nucleus 
will extend out to a certain extent into the electronic 
region of the atom, and conversely the electrotuc 
wave functions will exist throughout the nucleus 
As a model, we may think that every electron in the 
atom occasionally passes right through the nucleus, 
and that a nuclear particle might sometimes foi a 
very short time be found to be actually outside the 
nucleus 

We have thus no difficulty in seeing, in a general 
way, how the nucleai energy might be transferred to 
the electronic system by a direct collision process 
Which process, radiation or collision, is predomin¬ 
ant can only lie settled bv experiment, and the 
answer given by experiment in this case is fortun¬ 
ately unambiguous The measurements of Ellis 
and Aston 6 of the extent of this internal conversion 
and of the way in which it depends on the fre 
quenev of the associated radiation show clearly 
that the behaviour is incompatible with the radia¬ 
tion hypothesis, and wo are thus led to conclude 
that tne collision process is the moat important 
It will be seen that this process is really a collision 
of the second kind, between an electron and an 
excited nucleus 

The peculiar interest of this phenomenon lies m 
the fact that it represents an easily measurable 
example of direct interaction between the nucleus 
and the electronic system There are several other 


cases where the interaction between the nuclem 
and the electronic system must be taken into ao 
count, but only in order to give the finer details 
The importance of the phenomenon of internal 
conversion is that the entire phenomenon, even to 
its first approximation, depends upon interaction, 
and that no approach can be made to it with a 
simple point nucleus 

However, quite apart from the intnnsie interest 
of this interaction, the phenomenon of internal con 
version seems likely to provide valuable informa¬ 
tion about the stationary states m the nuoleus 
The quantity that can actually be measured, the 
internal conversion coefficient, is the ratio of the 
probabilities of occurrence of this collision of the 
second kind and of the nuclear radiation transi¬ 
tion The latter is determined mainly by the 
energy difference of the initial and final states, 
whilst the absolute energies are involved in the 
former In a general way it can be seen that the 
internal conversion should lead to a classification 
of the levels responsible for the y-rays, or, in other 
words, should enable the y rajs to be associated 
with a definite part of the nucleus 

While but little has yet been accomplished along 
these various lines of investigation of the nuclear 
levels, it is certainly true that the most difficult 
step has already been made The problem can now 
be clearly envisaged, and definite lines of work 
proposed which seem likely to lead to results 
The way appears open to an experimental u*- 
vestigation ot certain radioactive nuclei, and to 
an interpretation of the experimental results m 
terms of nuclear phenomena 
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An Institute for Experimental Research m Surgery 


rpHANKS to the munificence of Mr George 
-l Buckston Browne the Council of the Royal 
College of Surgeons of England will be able to 
build, equip, and maintain an institute for Experi¬ 
mental Research m Surgery, to be kuown by the 
donor’s name Eor the building and maintenance 
of such an Institute, and for the endowment of 
experimental research, Mr Buckston Browne has 
given £50,000, with a promise to make further 
additions until a total of £100,000 is reached 
This munificent gift will give England what she 
now lacks—an institute wdiere surgeons can carry 
out experimental research bearing on their art 
The Institute is part of a scheme which was 
initiated by thfe Council qf-fche College of Surgeons 
some years ago, when it equipped laboratories for 
sunpoal research m connexion with the Museum 
in Lincoln’s Inn Fields The workers now engaged 
ip* these laboratories have found that their invest! 
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gations are crippled by the lack of a biological 
station or farm in the country where expen 
mental animals can be maintained and observed 
under the best conditions Mr Buckston Browne’s 
generosity makes the completion of the Council’s 
scheme now possible 

It will be remembered that 'three years ago 
Mr Buckston Browne acquired Down House, Kent, 
from Prof C G Darwin, F R S , and after restor¬ 
ing and endowing it, presented it to the British 
Association to be preserved as a memorial to 
Darwin, and for such scientific purposes as the 
Council of the Association might determine It 
was Mr Buckston Browne’s original intention tc 
establish the Institute whioh is to bear his name 
on the grounds attached to Down House , bul 
certain circumstances compelled an alteration od 
this plan The chief'of these was that ttife land 
lying to the west of the Down property and flanking 
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Darwin a * sand-walk' was to be opened up for 
building purposes To save the adjacent fields 
from being ouilt over 1 ) Mr Buckston Browne 
stepped in and obtained the freehold of the property 
—13 aores in extent It is this land which is to be 
the site of the Institute It is possible that arrange¬ 
ments may be made whereby the new Institute 
and Down House may be linked so as to work 
together for the advancement of knowledge 

Mr Buckston Browne has recalled the fact that 
John Hunter, the founder of the Museum of the 
Royal College of Surgeons, maintained a farm at 
Earl's Court for experimental purposes He hopes 
that his Institute will be to modern surgeons 
what Earl's Court farm was to John Hunter 
Mr George Buckston Browne, the donor, was 
bom in Manchester in 1850, the only son of a 
well-known medical man—Dr Henry Browne, 
physician to the Manchester Royal Infirmary and 
lecturer in medicine to the Manchester Medical 
School Dr Henry Browne represented the fourth 
generation of a medical dynast} where son had 


succeeded father, the founder of the family having 
been Dr Theophilus Browne, of Derby, who was 
townsman and contemporary of Dr Erasmus 
Darwin, grandfather of Charles Darwin Mr 
Buokston Browne continued the family tradition, 
representing the fifth medical generation In 
1866, at the age of sixteen, he matriculated as a 
student of the University of London, entered Uni¬ 
versity College, was awarded medals in anatomy, 
chemistry, and midwifery, and gained the gold medal 
for practical chemistry and the Liston gold medal 
m surgery He became a member of the Royal 
College of Surgeons in 1874, and gained in open 
competition the house surgeoncy to his hospital 
(University College Hospital), whore he served under 
Sir John Enchsen He also taught anatomy under 
Prof George Vinei Ellis No one ever trained 
himself more thoroughly for his profession He 
is justly proud of the fact that the fortune whioh 
he now gives for the endowment of research in 
surgery has been gamed m the zealous pursuit of 
his chosen profession 


Obituary 


Sm Andrew Balfour, C B , K C M G 
npHE death of Sir Andrew Balfour on Jan 30 at 
the early age of fifty-seven years has deprived 
the world of one it can ill afford to lose His remark 
able knowledge of tropical medicine and hygiene, 
the result of years of practical experience in the 
field, research in the laboratory, and mtensiv e study 
of the literature of the subject, had fitted him more 
than any other to be a leader and adviser in any 
movement concerned with the health of our great 
empire Physically he was a powerfully built man 
of striking appearance, with open, clean shaven 
face, searching blue eyes, and determined jaw , and 
these attributes, combined with a remarkable per 
sonahty embodying unbounded energy, enthusi 
astic devotion to duty, absolute honesty of purpose, 
and an irresistible appeal, brought him not only to 
the high position he held in his profession, but also 
at the same time into the hearts of everyone who 
knew him His solicitude for the welfare of all, 
both high and low, who worked with him, and the 

S ersonal interest he took in the aspirations or 
ifficulties, whether great or small, of anyone who 
came to consult him, endeared him to a host of 
friends and admirers From his early days he 
threw himself with fiery zeal into all he undertook 
to do or say 

As first director of the Wellcome Tropical Re¬ 
search Laboratories in Khartoum and medical 
officer of health of that city, and later, sanitary 
adviser to the Sudan Government, Balfour placed 
the medical and health servioes of the Sudan on a 
sound scientific basis Later, he established the 
Wellcome Bureau of Scientific Research m London, 
and oommenoed a graphic museum of tropical 
medicine which has developed into the Wellcome 
Museum of Medioal Science Finally, he directed 
the building and organisation of the London School 
°* Hygiene and Tropical Medicine, a most difficult ‘ 
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task, which biought him to the end of his career 
The Gieat War found him with the Medical Ad¬ 
visory Committee before and after which he made 
various tours of inspection in tropical lands 

Outside the particulai sphere of his life's work, 
Balfour wan an omnivoious reader, but biography, 
travel, and adventure pleased him most He was 
a life member of the Stevenson Club in London and 
Edinburgh, and took an active part in its proceed 
ings What appears to lie only a few months ago, 
he gave one of his characteristic lectures, which 
in his modesty he entitled a “ Gossip about Robert 
Louis Stevenson He even found time to write 
books himself—books of adventure in his early 
day, such as ‘ Cashiered, and othei War Stones * , 
“By Stioke of Sword “ The Golden Kingdom ”, 
and later, books and articles on public health and"' 
preventive medicine Some of his articles, such as 
those collected in book form as “ War Against 
Tropical Disease were of a semi popular hature 
and appealed to a wide public 

Balfour was an inspinng lecturer He never 
tailed to hold an audience by the charm of his lan¬ 
guage, the graphic pictures he would draw of what 
he had seen in his travels abroad, hts earnest con 
demnation of what was bad and praise of what was 
good, and the sudden outbursts of wit and humour 
To prepare his lectures he took endless trouble, 
which was often not apparent to those who listened 
to the easy flow of speech, always tinged with an 
accent indicative of his Scottish descent, of which 
he was supremely proud In conversation, with 
his remarkable knowledge of many subjects, he had 
no equal, and, when in the mood, would recount 
his experiences or toll stones in a manner to 
fascinate his listeners for hours 

No account of his life would be complete with* 
out a reference to his passion for Rugby foot- 
* ball A former Scottish international, he remained 
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throughout an enthusiastic supporter of the game 
which gave him his most inspiring relaxation 
He championed the Scottish teams in all their 
contests, which he frequently attended, and at the 
time of his death was president of the Scottish 
Rugby Union He loved to ride a horse, a form 
of exercise too seldom available, while shooting 
and fishing found their place in his general keen 
ness for sport when opportunity occurred His 
was a life crowded to the full He did not know 
how to spare himself, though at times he felt the 
burdens which Ins devotion to tropical medicine 
and hygiene and his good nature prevented him 
from refusing No wonder that a few days before 
his death ho wrote to a friend “ My own hfe has 
been such a rush ” 

Andrew Balfour, or simply Andrew as he was 
to many of his friends, was born in Edinburgh on 
Mar 21, 1873 His father was a practitioner who 
brought up his family strictly according to the 
old Scottish tradition, and sowed the seeds of char 
acter which remained ever rooted in his son That 
such upbringing was not unnecessary to curb the 
spirit of adventure m the young is well illuatiated 
by the behaviom at family pravers, where one or 
other, duung the father’s pleadings, would, at the 
nsk of severest chastisement, make a silent circuit 
of the room from chair to chair From George 
Watson’s College, Andrew passed to the University of 
Edinburgh, where he graduated M B , C M , in 1894 
For a short time he joined his father in medical 
practice, but, os he said himself, this was not his 
7t line of country ” Accordingly he went to Cam¬ 
bridge in the following year with the intention of 
devoting himself to public health He took his 
D P H in 1897, and in 1898 his M D with a gold 
medal at Edinburgh with a thesis on the pollution 
of water by toxic dye-stuffs Finally, m 1900 he 
obtained the B Sc m public health During the 
South African War, 1900 1901, he served as civil 
surgeon, gaining the medal with three clasps A 
severe attack of typhoid fever brought him back 
to Englaml more firmly convinced than ever that 
public health was to be his life’s work 

The establishment by Mr Henry S Wellcome in 
1902 of the Tropical Research Laboratories at 
Khartoum and Balfour’s appointment as director 
gave him his first great opportunity Not con¬ 
tent * with developing the laboratories, which 
would have been sufficient for a less energetic man, 
he undertook also the work of medical officer of 
health, and in a few years converted Khartoum, a 
former death-trap, into a healthy city At the 
same time, from his laboratories at the Gordon 
College, he showed not only those around him but 
also the whole of Africa, and, indeed, the whole 
world, through his well-known reports, what 
organised research could dp to improve the health 
of the tropics His sanitary rounds were made on 
horseback in the early morning, while the rest 
of the day wae^pent at rege&roh in the laboratories, 
and this routine continued in spite of the temble 
heat and periodic sand storms which smothered all 
in dust As a correspondent* closely associated 
with him in his Sudan days, wrote All this he 
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accomplished in virtue of his combative, virile, 
truth loving, honest personality ” Occasional tripe 
up the Nile and its tributaries gave him oppor* 
tumties for observation on the diseases of the 
native tribes and their domestio animals This 
convinced him of the utility of a floating labora¬ 
tory which could take the facilities of modem 
research into the heart of the country, and again 
through the munificence of Mr Wellcome such a 
laboratory came into being It was ever Balfour’s 
hope that similar floating laboratories would be 
established on other great tropical rivers of the 
world On one occasion his research laboratories 
were almost completely destroyed by fire, during 
which he displayed the greatest daring in saving his 
records from the flames 

In research, Balfour devoted himself chiefly to 
the blood and its parasites, describing a number of 
new forms The greater part of his time during 
several years was spent m investigating spiro- 
chsetosis of fowls, and he became a convinced 
adherent to the view that spirochaetes have a 
granular stage m their life history He spent many 
hours studying these organisms by dark field 
illumination, and actually saw, or thought he saw 
granules thrown off * like drops of water from ft 
doc’s tail ” One of lus best papers was on 
fallacies and puzzles in blood examination 

In 1913, leaving behind many who had learned 
to respect and love him, Balfour came to London 
to establish the Wellcome Bureau of Scientific 
Research Here he exhibited the same qualities 
which brought him fame in the Sudan The 
laboratories soon became recognised as one of the 
centres of medical research in London and—with 
Balfour, with his world wide reputation, as their 
head—as a bureau of information where all and 
sundry were sure of a welcome and of obtaining 
the latest views and facts regarding diseases and 
health problems in the tropics In the year of 
the foundation of the Bureau he extended his 
experience by a tour of the northern States of 
South* America and the West Indies 

Th6 outbreak of the Great War made him rest 
less to be doing something for his country, and to 
prepare himself for any emergency he entered into 
training with the Old Boys’ Corps In 1915 he 
was in France, and later in the same year, with the 
rank of Lieutenant-Colonel, a member of the 
Medical Advisory Committee in the Near East 
In 1916, as president, he went with the Committee 
to India and Mesopotamia During a few months’ 
leave an England m 1917, which might well have 
been spent m rest, having realised from personal 
experience the want of a concise account of tropical 
diseases for medical officers, he undertook the task 
of writing for the War Office a small book entitled 
“ Memoranda on Medical Diseases m Tropical and 
Sub-Tropical War Areas ” He was able to see 
the book through a second and third edition, and 
its success is proved by the recent appearance ol 
the fifth edition The value of this book to medical 
officers in the War, most of them untrained to 
tropical medicine, cannot be over-estimated* j 

In 1917 Balfour was appointed adviser to the 
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Inspecting Surgeon-General, East Africa In 1018 
he arrived in Egypt to undertake the presidency of 
a Public Health Commission to reorganise the public 
health service of that country Later in the same 
year, at General Allenby’s request, he visited 
Palestine to report on the anti-malana measures 
adopted there 

In 1919 Balfour was again established at the 
Wellcome Bureau of Scientific Research, picking 
up the threads of work which had been interrupted 
by his war service Though settled in London 
from 1919, he was not at rest for long, for in 1921, 
at the request of the Colonial Office, he visited 
Mauritius and in 1923 Beimuda to advise on the 
health conditions in those islands On his return 
he took up the directorship of the London School 
of Hygiene and Tropical Medicine, and threw him 
self with his accustomed energy into every detail 
of construction and organisation of this great 
enterprise For seven years, broken only by short 
visits to the Sudan, Warsaw, and the United States 
and all too short holidays, he laboured unceasingly 
to make his School justify by its teaching and re 
search the generosity of the Rockefeller Foundation, 
which had made its building possible 

Balfour was a member of numerous committees, 
and from 1925 until 1927 was president of the Royal 
Society of Tropical Medicine and Hygiene, deliver¬ 
ing as his presidential address an inspiring lecture 
on “ Some British and American Pioneers of 
Tropical Medicine and Hygiene ”, which well Ulus 
trated the amount of research involved in the 
preparation of one of his discourses Writing of 
this locture, a reviewer remarked that “ this does 
something more than impart instruction It 
admonishes us of one of the senous deficiencies of 
the ordinary medical curriculum , namely, neglect 
of the History of Medicine Without a good 
knowledge of this history of hard work and self 
sacrifice under difficulties, how shall the old spirit 
lemain alive and the ancient traditions of our 


profession be handed on unbroken V' It would 
seem that Andrew Balfour himself had imbibed 
much of the spirit of these old warriors and had 
carried on successfully the ancient traditions 

In the midst of his great activities, Balfour was 
in constant demand as a lecturer and writer, and he 
rarely refused a request His knowledge of his 
own subject was profound, the result of a system 
of annotating cut rent literature which ho com 
menced in hia Sudan days and continued to the 
end, though frequently this involved working far 
into the night Exhausted and overworked, a 
nervous breakdown brought his labours to a close 
in 1929 Though he fought his indisposition with 
indomitable courage, the enforced inactivity be¬ 
came, as he said himself, a vicious circle which 
prevented Ins recovery 

Balfour received the C M G in 1912, the C B 
m 1918, and, m recognition of the great work 
he had done for our overseas possessions, the 
KCMG in 1930 The University of Edinburgh 
conferred on him the honorary degrees of D Sc and 
LL D , the latter of which was also given him by 
the .Johns Hopkins and Rochester Universities of 
the United States of America He was a fellow 
of the Royal College of Physicians of London and 
Edinburgh He marued in 1902, and leaves a 
widow and two sons, the cider of whom is complet¬ 
ing his medical studies C M W 

We regret to announce the following deaths 

Prof J S Dunkerly, Beyer professor of zoology in 
the University of Manchester, known specially for his 
researches on the Protozoa, on Feb 11, aged forty 
nine years 

The Hon Sir Charles Parsons, OM,KCB,FR6, 
whoso name is associated particularly with the 
development of tho steam turbine, on Feb 12, aged 
seventy seven years 

Mr W G Robson, lecturer m natural philosophy 
in the University of St Andrews, on Feb 16 


News and Views 

The British Industries Fair, 1931, was opened on shown by them The lair continues to show remark 
Feb 16, the London Section at Olympia and at the able growth This year both the London and Burning- 

White City, the Birmingham Section at Castle Broni ham Sections have more exhibitors and cover a greatei 

wich This year, for the first time, the catalogues of »^a than in 1930 Moreover, the total area of the 

the two sections are in the same form, each having a Fair is still furthei increased by tho holding of the 
classified index in nine languages—English, French, cotton textile section at the White City, 1-ondon, for 
Spanish, Portuguese, Italian, German, Dutch, Swedish, which a separate catalogue is issued The London 
and Danish This feature is an innovation m the catalogue, it may lie noted, contains descriptions of 

Birmingham volume Advance overseas editions of tho exhibits of about 1200 manufacturers and the 

the catalogues were issued on New Year’s Day, and Birmingham entries bring the total of exhibitors to 

were despatched to 10,000 business men and potential more than 2000 

buyers m Europe, Africa, parts of Asia, North America, Since it is a British Industries Fair, only British 
and the east Coast of South America, in time for the manufacturing firms aro permitted to exhibit, and no 

i opies to be received before the recipients departed for exhibitor may exhibit articles other than those of his 

the Fair The buyer from abroad can thus look first own manufacture The Fair, it may be remembered, 

fct the classified index m his own language, from which is organised by the Department of Overseas Trade 

he can obtain a list of firms exhibiting the particular and has been held annually since 1915 with the object 

Koods in which he is interested If he desires further , of attracting important oversea buyers and bringing 
information about particular firms, the alphabetical ' them into touch with the British producer The 
hat of exhibitors gives hltn a description of everything Birmingham section was established m 1920 as the 
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British Industries Fair (Birmingham), and for its 
organisation the Birmingham Chamber of Commerce 
is entirely responsible , but the two sections constitute 
in effect an annual integrated demonstration that 
Groat Britain is still in the forefront of the industrial 
and manufacturing countries of the world At 
Birmingham, the exhibits are those of the heavy 
industries, chiefly hardware and machinery, including 
electrical equipment There is also a gas industries 
section organised undei the auspices of a national 
committee fully lepresentative of the various orgamsa 
tions in the industry The London exhibits at Olympia 
range over a wide and diversified field of the * light * 
industries, including, for example, cutlery, jewelry, 
glassware and china, furniture, toys, leather, scientific 
instruments, chemicals, foodstuffs, and tobacco The 
Empire Marketing Boaid has an exhibit of Imperial 
food products and raw materials, cotton textiles being 
shown separately at the White Cit> There is also a 
British artificial silk goods exhibition at the Royal 
Albert Hall, South Kensington The stands alone at 
the four exhibitions occupy no less than 610,000 square 
feet of space We hope to give a fui-thei account of the 
Fair, with particular regard to the scientific exhibits, 
at a later date 

The interest of the Rubbei Industry Bill, which 
passed its second reading in the House of Commons on 
Jan 30, is at least as much in the principle involved of 
a compulsory levy for research purposes as in its 
intrinsic impoitance to the rubbei industry The 
question can scarcely be dissociated from that of the 
position of other research associations In its last 
report the Advisory Council for Industrial and Scientific 
Research alluded to the financial instability associated 
with the voluntary contribution system, and expressed 
the belief that the associations would benefit greatly if 
some equitable form of levy could be substituted In 
the same report, the Advisory Council expressed its 
disappointment that the results achieved by the 
various research associations are not being applied 
and utilised by the industries to a greater extent In 
spite of the technical nature of the investigations 
carried out, there is often a gap between the com 
pletion of the investigation and the application of its 
results in practice The more progressive firms, 
organised on scientific lines, admittedly profit most 
through their ability to utilise a potentially valuable 
discovery Every investigation, however, that has 
important industrial applications tends to raise the 
general efficiency of the industry Under modern 
conditions ‘ trade secrets * are of minor importance, 
and an important advance speedily becomes part of 
the general knowledge and technique in which all units 
share To this extent the small manufacturer may 
derive sufficient benefit to enable him to meet external 
competition to which he would otherwise succumb 

On the broad issue it is probably true that, m view 
of the fundamental scientific work which most of the 
research associations hav^Tiad to carry out, it is early 
yqt to judge of their utility We may admit that 
co-operative research of this kind is under definite 
disadvantages as compared ’frith that earned out 
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by the large industrial units That such research 
associations are doing most valuable work i$, 
however, hot disputed by those who are m a position 
to know, and not the least service they render is in 
encouraging habits of co operation and of a scientific 
outlook in certain sections of industry which, com¬ 
pared with those of other countries, are notoriously 
backward Whether a compulsory levy can expedite 
what is partly educational work has yet to be demon¬ 
strated It should, in the case of the rubber industry 
at any rate, secure the Research Association from a 
recurrence of its financial cnsiB, occasioned by the 
gradual decrease both of the voluntary contributions 
and the grants from the Department of Scientific 
and Industrial Research The proposed contribution 
of the manufacturers is limited to one twenty fifth 
of one pennv per pound of raw rubber purchased, and 
will provide an average sum of £15,000 per annum for 
five years On last year’s rubber consumption this 
would be piovided by a contribution of not more than 
one forty fifth of a |>enny 

On Feb 28 occurs the centenary of the birth of the 
astronomer Edward James Stone, Who, for ten years, 
was first assistant to Airy at Greenwich, and was 
afterwards successively Her Majesty’s Astronomer at 
the Cape of Good Hope and Radcliffe Observer at 
Oxford Stone also served as secretary of the Royal 
Astronomical Society, in 1808 was awarded its gold 
medal, and during 1882 84 served as president Durmp 
hm ten years at the Cape, he observed the total solar 
eclipse of Apnl 10, 1874, and the transit of Venus of 
Dec 8, 1874 , and eight years later was entrusted with 
the superintendence of the work of the Government 
expedition to observe the transit of 1882 He also 
reduced and published the observations made at the 
Cajie by hm predecessor, Maclear, and completed a 
systematic survey of the southern heavens fiom the 
south pole to 115° N P D His final catalogue con 
tamed 12,441 stars, and it was for this work that he 
was awarded the Lalonde Medal of the Pans Academy 
of Sciences Stone died at the Radcliffe Observatory 
on May 9, 1897 

In the Quarterly Review for January is an article by 
J M Hone on “ The Royal Dublin Society and 
Bicentenary ” A Dublin Philosophical Society, with 
aims similar to those of the Royal Society of London, 
was founded by William Molyneux, and Sir William 
Petty had been president, but it had oeased to exist 
owing to the Irish Civil War which followed the 
deposition of James II From its ashes, however, 
may be said to have sprung the Dublin Society, of 
which, on its formation in 1731, the pubke-spinted 
Thomas Prior was the first secretary Its interests, 
the promotion of agriculture, manufactures, arts, and 
sciences, quickly made the Society of importance 
“ It attracted to itself ”, said Lecky, “ a considerable 
number of able and pubhc-spuited members, and it 
was resolved that each member, on his admission] 
should select some particular branch, either of natural 
history, husbandry, gardening, or manufacture, should 
endeavour as far as possible to make himself a complete 
master of all that was known concerning it, and should 
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draw up a report on the subject " Granted a charter 
in 1750, the 4 Royal * title wa s assumed in 1820 For 
many years the Society had as its house the Dublin 
mansion of the Duke of Leinster, but this was taken 
over in 1923 by the Free State and converted into 
Parliament buildings, and the activities of the Society 
are now all concentrated at the fine premises at Balls 
bridge With a variety of interests to serve “ the 
main work of the Society has been, and is still the 
promotion of the agricultural interests of the country ” 

To choose a popular, though maybe difficult subject, 
to invite contributions thereon from well qualified 
experts, then to stage a discussion in the inspiring 
setting of an ‘ exposition congress, or the like, is a 
truly American custom and one which, though by 
no means contrary to academic or technical policy 
in Great Britain, is perhaps not quite so frequently 
in evidence here as it might be The Institution of 
Petroleum Technologists sponsored such an event on 
Jan 13, and thereby added what has long been wanted 
to complete the already detailed American picture 
of salt technology in its relationship to petroleum— 
the Eurasian evidence Not that European scientific 
workers have been backward either in their study of 
salt bodies, in their presentation of theories of more 
universal application, or in their published views but 
to some extent the Gulf Coast occurrences have tended 
in the past to sway opinion (largely by the volume 
and detail of publication devoted to the subject, also 
influenced by the magnitude of modern geophysical 
explorations in that region), and it was time that the 
even balance should be restored 

That we yet have much to leam of this fascinating 
subject, and that North Germany, Rumania, Persia, 
and even lesser known regions in the remoter parts of 
Asia have much to teach us, especially in connexion 
with salt oil association, is generally conceded, so that 
the papers presented m London were timely J 
Romanos discussed the salt domes of North Germany , 
Dr G M Lees dealt with some depositional and do 
formational problems of salt, F G Clapp contributed 
what we may perhaps term the 4 liaison ’ paper on tho 
Gulf Coast, without which no discussion of natural 
salt bodies would seem complete, J V Harrison 
described the salt domes of Persia, probably the 
classic region of visible saline achievements , Dr A 
Wade dealt with intrusive salt bodies in coastal Asia, 
South West Arabia , E de Golyer directed attention 
anew to the origin of Gulf Coast salt domes , L Owen 
brought forward some * moot points * in current 
theories , Dr C Schmidt wrote on the salt dome area 
of Celle, Germany, while C Sundberg gave an acoount 
of recent geo-electrical methods 

Thk centenary of the death of Henry Maudslay, 
the eminent mechanician and engineer, which was 
noted m Natubb, Feb 14, p 245, was commemorated 
on Sunday, Feb 15, by a special service in St Mary's 
Church, Woolwich, in which Maudslay was married 
and in the ohurohyard of which he is buned The 
service was conducted by the Rector of Woolwich, 
Canon A M Pickering, and was attended by th^ 
Mayor of Woolwich, Councillor Mias G E Walters, 
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members of the Borough Council and various societies, 
and by representatives of the Maudslay family 
During the service, Mr F Carnegie Superintendent 
of Woolwich Arsenal, m which Maudslay began work 
at twelve years of age, gave an address on the work 
and character of Maudslay, making especial reference 
to his improvements m the lathe and their great 
influence on the development of machine tools 
Though Maudslay s life was mainly spent in London, 
he always retained a great affection for his native 
borough, and it was therefore only fit that Woolwich 
should honoui his memory After the service, the 
mayor, on behalf of the Newcomen Society, laid a 
wreath on Maudslay s tomb In woiks of reference 
the date of Maudslay's death is given as Feb 14 , 
but the date on the monument is Feb 15 In view 
of the fact that tho monument commemorates other 
members of tho family anil that it was erected Boon 
after Maudslay's death, it may bo taken that Feb 15 
is the correct date 

The short wave broadcasting and wireless telephone 
and telegraph duplex station which has been supplied 
by Marconi s Wireless Telegraph Company to the 
Vatican City, and was formally inaugurated with a 
Latm sjieech by His Holiness the Pope on Feb 12, 
has a world wide range In its mam features, 
the tiaiiHcnittor follows the design of the Mareom 
short wave high speed beam tionsmitters, which are 
used in the British Imperial beam stations, and it 
was manufactured at the Marconi Works at Chelms¬ 
ford The complete installation consists of four 
main panels, designed for telephony and high speed 
telegraphy on either 19 84 or 50 36 metres On 
telephony the transmitter is rated to deliver from 
8 to 10 kilowatts of unmodulated earner wave energy 
to the aenal feeder system, the output depending 
slightly on the wave length used On continuous 
wave telegraphy tho rating is from 13 to 15 kilowatts 
to the aenal feedei A special Marconi type of 
vertical short wave aenal is used foi transmitting, 
there being a separate aerial for each wave length 
The transmitting room is situated in a part of the 
grounds m the Vatican which is surrounded by a 
Roman wall 45 ft high, while the masts, 200 feet in 
height, are placed outside this wall In order not to 
destroy the amenities of the Vatican gardens, a 
tunnel 141 feet long has been constructed under the 
Roman wall to accommodate the feeders connecting 
the transmitter with the aenal A special receiver 
secures good telephone and telegraph duplex com¬ 
munication between the Vatican City and any part 
of the world, telephony being possible from any 
telephone installation in the Vatican City This 
receiver is situated m one of the rooms of the trans 
mitt mg station and utilises a vertical aenal placed 
at a distance of only a few yards from the sending 
aenal and suspended from the same tnatic 

In World Power for February an interesting account 
is given of the South Scotland Electncity Scheme 
(1930) The area covered by the scheme is 430f 
square miles wad the population u nearly 250,000 
The stations selected by the Central ElectncRj 
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Board for operation are a thermal station at Gala 
Hluels and five watei [xjwei «tat ions m Galloway 
I it tie of this district has been developed electrically, 
but much of it consists of forest and moorland It 
is hoped that by 1935 the water power stations will 
develop 102,000 kilowatts It is anticipated that 
much of this powei will be absorbed in the Cen 
tral Scotland and Noith West England areas ^ The 
construction of the waterpower stations may be 
postponed, however, unless the iron and steel, coal, 
and shipbuilding industries in Central Scotland and 
the cotton industry in North West Kngland improve 
The operation of the water power stations is pnmanly 
intended to help the supply at times of * peak * load 
The commissioners have planned an extension of 
this system so as to connect it with the North East 
England Scheme at Newcastle It is very desirable 
that such a line Hhould be constructed as soon as 
jiOHSible, owing to possible future requirements of the 
London and North Eastern Railway The northern 
district of North umbel land, which is without an 
electricity supply, could also be served Although 
this is desirable, it does not seem attractive at present 
from the financial point of view The capital charges 
ofthewatei power stations are heavy It is estimated 
that the cost to the Board will vary from 0 38d per 
unit in 1934 to 0 34d }>or unit m 1943 The average 
price to the consumer will be less than 0 tyd per urvt 

On Feb 11, Mi E L Gardiner gave a lecture to the 
Television Society cm “ The Stenode Radiostat and 
its Application to Television ” This type of trans 
mission has not yet been tried experimentally, but 
from a mathematical consideration of the problem 
it appears possible to generate a signal to which 
only the stenode will resjxmd, and winch, even 
when superimposed on ordinary ti ansraisaions, will 
cause no interference In its simplest form the 
stenode radiostat is a very sharply tuned receiver 
A wireless receiver with a very peaky resonance 
curve, howovei, gives a reproduction which is 
woolly, due to the attenuation of the higher fre 
quenoies consequent on the sharp timing To correct 
this, the low frequency amplifier in the stenode is de 
signed to emphasise the higher frequencies, so that 
the final output is fairly even throughout the audible 
range Sharp tuning in a straightforward circuit 
causes, among other difficulties, instability, and to 
overcome this the superheterodyne principle is used 
With this circuit selectivity can be made as keen as 
is necessary, simply by reducing the frequency of the 
intermediate amplifier , and this without altering 
the form of the resonance curve By using the 
superheterodynes circuit with six valves and compara¬ 
tively simple tuning arrangements, a satisfactory 
separation of stations only two kilocycles apart can 
be secured For a similar result with a band-pass 
Biter circuit at least six ganged circuits are necessary 
A better method of employing the stenode principle 
is to insert a quartz crystal, cut to resonate at the 
required frequency, in the drevut of the intermediate 
amplifier This, due to the fact that the crystal acta 
H a very high resistance to alt frequencies but its 
resonant frequency, gives a fntfch sharper tuning, 
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and makes it possible to get almost any degree of 
selectivity. 

In hw Friday evening discourse delivered at the 
Royal Institution on Feb 13, Prof F L Hopwood 
discussed ultra somes or inaudible sound Sound is, 
of course, produced whenever a vibrating body is 
placed in a material medium, whether the latter is a 
solid, a liquid, or a gas For sounds to bo audible, the 
vibrations must not only be of sufficient amplitude, 
but also their frequencies must he within the range 
20- 20,000 Disturbances of the same type as sound¬ 
waves but having frequencies exceeding 20,000 vibra¬ 
tions per second are teimed ultra sonic Remarkable 
effects are obtained when sound waves of great 
intensity, and frequency of about half a million, are 
generated in an oil bath by means of a quartz crystal 
sot into resonant vibration by a thermionic valve 
oscillator Acoustu radiation pressure exerted on 
the free surface of the oil may raise m it a mound 
several centimetres or even mchos in height, and 
cau«e it to erupt droplets like a miniature fountain 
On plunging vessels of appropriate form into this 
mound of oil, vibrations of great intensity may be 
communicated to the walls of the vessels, or, through 
the walls, to liquids contained m them Following 
the methods of Langevin, Boyle, and Wood and 
Loomis, demonstrations were givon of reflection, 
refraction, and interference of sound waves of short 
wave length , the production of bubbles and ex 
pulsion of dissolved gases from liquids, acoustic 
distillation , transverse vibrations m solids accom¬ 
panied by anomalous movements of dust particles , 
flocculation of suspended matter and production of 
emulsions, acceleration of chemical action, pronounced 
thermal effects , remarkable effects produced on plants, 
bacteria, muscle nerve preparations and on living 
organisms such as planana and fish 

In view of the pessimistic opinions often expressed 
regarding some of our industries, the figures relating 
to steel production recently given by Mr W B 
Jones, at the first annual general meeting of Steel 
Industries of Great Britain, Ltd , are of considerable 
interest One aspect of the steel industry is reflected 
in the total amounts of steel produced in Great* 
Bn tain, Western Europe, and the whole world re 
spectively Taking the three years 1913, 1925, and 
1929, the figures for Great Britain were 7,660,000, 
7,390,000, and 9,640,000 tons , for Western Europe 
25,670,000, 25,440,000, and 34,990,000 tons, and 
for the world 75,150,000, 88,930,000, and 118,300,000 
tons After referring to the disadvantages steel 
makers suffer from, Mr Jones said, 41 it is surprising 
to find how well the British steel industry has 
stood up against these handicaps’* 44 In 1929, a 
year in which Western Europe was able to take full 
advantage of the handicaps in its favour, produc¬ 
tion of British steel not only reached its highest 
figure, but the relation of its production to thatrof 1 
itself and Western Europe added together, which m 
1913 was 23 per cent, in 1929 was only reduced to 
21 6 per cent*’* Though not referred to by Mr JoneJft 
it may be remarked that Great Britain has to impoi$ 
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a considerable proportion of the iron ore used , m 
1928, 11,261,000 tons of ore were produced in the 
country and 4,439,000 tons imported 

The Pharmaceutical Society’s second conversazione 
was held in the Society’s house in Bloomsbury Square 
on Feb 10 The whole of the premises, including the 
School of Pharmacy, the libiary and museum, the 
pharmacological laboratories, and the research labora¬ 
tories, were thrown open The council chamber con 
tamed an exhibition of portraits of pharmaceutical 
interest and old pharmaceutical apparatus and equip 
ment Among the exhibits in the laboratories were 
the following diagrams showing the method of 
estimating the absorption of calcium through the 
intestine, growth charts of animals suffering from 
a deficiency of vitamins, methods of distinguishing 
between vitamins B t and B t , a demonstration of 
recent work showing that carotene is changed to 
vitamin A in the animal body the latest forms of 
pharmaceutical apparatus under working conditions , 
army and navy pharmaceutical equipment, samples 
of crude drugs about to be added to the British 
Pharmacopoeia and the British Pharmaceu tical Codex, 
the use of the quartz lamp for detecting adulterants 
in drugs, the syntheses of various organic chemical 
drugs, including camphor, salvarsan, and anaesthesme 

The Council of the National Museum of Wales, in 
spite of the financial stringency of the tunes, continues 
hf pursue a strong policy in regard to the erection of 
the museum buildings Bearing m mind that the 
(lovemment grant of £60,000 promised in 1928 was 
conditional on the full building programme of ap¬ 
proximately £160,000 being proceeded with, the 
Council has proceeded with the second portion of 
the scheme The estimated cost is £81,987 The 
Rums m the hands of the Council are insufficient, but 
the councillors go forward believing that their country¬ 
men will support them in their endeavours The 
past financial year brought excellent contributions, 
amounting m all to £26,767, and Cardiff City Council 
voted the mumficont sum of £21,000, to be spread 
over a period of seven years A considerable sum 
still remains to be collected, and during the course 
of the present year every effort will be made to secure 
the balance We trust that the effort will be abun¬ 
dantly successful, the Welsh National Museum haa 
«et a new standard for museum construction in 
Great Britain, and the energy, foresight, and faith of 
the members of its council deserve every encourage¬ 
ment 

The scheme' for the award of the " Beit Kailway 
Trust Fellowships for the Two Rhodesias ” has now 
been completed This scheme has been made possible 
by the provisions of the will of the late Sir Otto Beit 
*md offers facilities for two years’ post graduate work 
for three candidates The fellowships will be tenable 
any university or institution, approved by the 
trustees, in South Africa, Great Britain, the Oversea 
Dominions, Europe, or the United States of America 
l^ach fellowship is valued at £260 per annum if held 
in South Afnoa and £376 per annum if held over- 
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seas Preference will be given to South Afnoa, if the 
suggested course permits The chairman of the 
advisory board for the administration of these fellow¬ 
ships is the Governor of Southern Rhodesia Applica¬ 
tions for information of conditions, etc , with reference 
t -> the fellowships (one of which ih that the applicant 
shall have resided in Northern oi Southern Rhodesia 
for three full years pnor to application) should be 
made to the Secietary, Advisory Board, Beit Railway 
Trust Fellowships for the Two Rhodesias, P O Box 
No 4, Bulawayo, Southern Rhodesia 

The after shocks of the New Zealand earthquake 
are becoming less frequent and less violent, though 
strong earthquakes on Feb 8, 12, and 13 brought 
down some already damaged houses at Napier A 
harbour official reports that although Jffie bed of 
Napier harbour rose during the earthquake it has 
since subsided gradually It appears to be still 
about 7 feet above its former level, but coastal 
steamers will be able to use the harbour, though 
additional dredging will be necessary The latest 
reports show that 133 persons were killed at Napier, 
71 at Hastings, and 36 olsewhero 

Madame Cuble has been awarded the Cameron 
Prize of the University of Edinburgh for 1931, in 
recognition of the important thorapeutio advances 
that have been made m recent years as a result^of her 
discovery of radium 

The Council of the Iron and Steel Institute has 
awarded tho Bessemer Gold Medal this year to Sir 
Harold Carpenter, professor of metallurgy in the 
Royal School of Mines, Im[>enal College of Scienoe 
and Technology, London Tho award is [made in 
recognition of distinguished [services rendered by 
Sir Harold Carpenter in the advancement of metal¬ 
lurgical science, and of the valuable research work 
performed by him m relation thereto 

At the annual general meeting of the Quekett 
Microscopical Club, held at 11 Chandos Street, 
Cavendish Square, W 1, on Feb 10, the following 
officers and new members of committee were elected 
President Mr J Ramsbottom , lion Treasurer Mr 
C H Bestow, Hon Secretary Mr W S Warton, 
Hon Reporter Mr A Morley Jones, Hon Librarian 
Mr C H Caflyn , Hon Asst Librarian W P 
Sollas , Hon Curator Mr C J Sidwell, Hon Asst 
Curator Mr R G Evans , Hon Editor Mr W 8 
Warton , New Members of Committee Mr R G 
Evans, Mr W J Lloyd, Mr J M OfEord. Mr D J 
Scourfield 

With reference to the review of his book on 
“ Fourier’s Senes and Integrals ” (Ed 3) which ap¬ 
peared in Nature, Oct 26, 1930, Prof H S Carslaw 
has wntten pointing out that the reviewer wrongly 
gives him credit for notioing that a certain Wilbraham 
m 1848 anticipated Gibbs’s discovery in 1899 of 
the property now generally known as “ The Gibbs 
4 Phenomenon ” Wilbraham’s paper was cited by 
Burkhardt in his article on 41 Tngonometnacho Reihen 
und Integrale " m the “ Enc d math Wise ” (Bd 2, 
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Teil l t 2 H&lfte, p 1049, 1914), and there is also a re 
ference to the mattei in the article by Hilb and Riesz 
m Bd 2, Teil 3, j> 1203 (1924) Prof Carslaw’s 
attention waa directed to Wilbraham’s paper by 
Prof G N Watson 

A useful statistical summary entitled the “ Mineral 
Industry of the British Empire and Foreign Countries " 
has been compiled by the Imperial Institute (H M 
Stationery Office, 5$ 6d ) The volume includes 
statistics for 1927, 1928, and 1929, where available, 
for soiree fifty minerals Under each heading are given 
the total production for each producing country, and 
the imports and exports for all countries Minerals 
are arranged alphabetically Quantities are given 
m tons, hundredweights, or pounds The unifoiTnity 
with which the statistics are given much facilitates 
use and comparison, and the volume should meet 
with wide acceptance An appendix gives lists of 
statistical publications for each State 

A catalogue (Now Senes, No 24) of some 1400 
second hand works on natural history, classified under 
the headings of periodicals and publications ot learned 
societies, zoology, botany, geology, mineralogy, mining, 
etc , astronomy, chemistry, etc , and Lmmeana, has 
just been published by Messrs Whcldon and Wesley, 
Ltd , 2 Arthur Street, W C 2 

Applications are invited for the following ap¬ 
pointments, on oi before the dates mentioned — 


An assistant lecturer in the Department of Mathe- 
matics and Physics of the Polytechnic, Regent Street 
—The Director of Education, The Polytechnic, 
Regent Street, W 1 (Feb 27) A forestry inspector 
under the Department of Agriculture of the Irish 
Free State—The Secretary, Civil Service Commis¬ 
sion, 46 Upper O’Connell Street, Dublin, C 8 (Feb 
27) A lecturer in pathology in the Department 
of Pathology and Bacteriology of the University 
of Leeds — The Registrar, The University, Leeds 
(Mar 2) A male senior lecturer in the Department 
of Education of King's College, London—The Seore 
tory, King’s College, Strand, W C 2 (Mar 6) A 
chief designer in the Design Offioe of the Depart¬ 
ment of Technical Education of the Egyptian 
Ministry of Education—The Under Secretary of State, 
Ministry of Education, Cairo, Egypt (Mar 9) A full¬ 
time teacher in the Department of Chemistry of the 
West Ham Municipal College—The Principal, West 
Ham Municipal College, Stratford, (Mar 14) 

A temporary hydrologist and a temporary biologist 
under the Ministry of Agriculture and Fisheries, for 
research work in connexion with the survey of new 
fishing grounds by H M 8 Challenger —The Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S W 1 (June 1) 

Erratum—Nature, Feb 14, p 237, col 2, line 
3, for “ raise the temperature ” read 44 lower the 
melting point ” 


is not actually the case It is interesting to note that 
m the two other pairs of interlocking orbits with 
which we are acquainted, satellites VI and VII of 
Jupiter, and satellites VIII and IX of Jupiter, the 
apojovee of each pair are roughly opposite to each 
other It is difficult to think that the relationship 
can be permanent m the case of Neptune and Pluto, 
as the perturbations that they undergo from the 
other planets must be decidedly different 

Nakamura's Comet —Bulletin No 183 of the 
Kwasan Observatory, Kyoto, gives some more par 
ticulars about this comet It waa discovered photo 
graphical ly on Nov 13 on plates taken with the 11 
cm triplet lens, and was then of magnitude 13 6 
Mr Nakamura observed it visually on Nov 16, noting 
that it appeared fairly sharp and somewhat elongated 
The following photographic positions are given, pre 
sumably for the equinox of 1930-0 

K.A N Dsd 

1930 Nov 13 57635 U T 3* 40® 41 44* 18° 53' 25 4* 

14 51980 3 37 52 69 18 41 1 0 

15 56116 3 34 51 86 18 28 12 5 

The parabolic elements deduced from these by Mr 

Y Sibata were telegraphed to Europe, and have 
already been published in Nature 

The seconds of R.A on Nov 13 were printed as 
14 m the circular, but it is fairly evident, both by 
comparison with the telegraphed position and by 
differencing from the ephemera, that 41 is oorrect 

This comet must have faded very rapidly, as Protf 
G van Biesbroeck made a careful search at YeAflf 
Observatory after receiving the telegram, but opula 
not find it 

Kwasan Cxrc , 181, notes that a 25 onu photo 
graphic reflector, focal length 95 cm, has Men in 
stalled at Kwasan for photographing comets and 
asteroids £ 


Our Astronomical Column. 

Bright Meteor Photographed —The Journal of the 
BAA for January contains a reproduction of an 
interesting photograph of a bright meteor, obtained 
on Sept 19, 1930, by E H Collinson at Ipswich 
The meteor was observed visually by Mr J P M 
Prentice at Stowmarket From a combination of the 
two, Mr A King has deduced the path of the meteor , 
the speed came out 24 m p s , which is 3 m p s loss 
than the parabolic speod The luminous flight began 
at a height of 79 miles, and ended at one of 54 miles 
The photograph indicates throe explosions, after 
each of them the track on the plate suddenly widened, 
and then gradually grew narrow again , the calcu¬ 
lated heights at the explosions are 68J, 61, and 58 
miles respectively The path produced ended in the 
sea, 16 miles south east of Bnghtlmgsea The m 
duration of the path was 52°, and the perihelion dis¬ 
tance 0 34 unit The motion was inward Most 
meteor photographs have been obtained accidentally 
on plates exposed for other purposes, but Mr 
Collinson uses a specially constructed automatic 
camera for the purpose of securing them , he is to be 
congratulated on this fine result 

Pluto —M Mineur, assistant at the Paris Observa¬ 
tory, contributes an article on Pluto to V Astronomic 
for December, m which he directs attention to tho 
two remarkable relations between the orbits of Pluto 
and Neptune 

(1) Tneir ponods are almost exactly in the ratio 
3 to 2 This relation may be rendered quite exact 
when the period of Pluto is known with great ac¬ 
curacy m 

(2) They have very neany a common hue of apsides, 
the perihelion of Pluto being in longitude 223° 14 6', 
and the aphelion of Neptune 224° I 1', both for the 
equinox of 1930 0 

If they were simultaneously on the apse-line, there 
would be a type of regular periodic motion, but this 
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Research Items. 


Tht Eskimo —Dr AleS Hrdlidka reports, in the 
Forty sixth Report of the Bureau of American Ethno 
ogy (1028-29), on a journey among the Eskimo of 
Alaska whioh lasted from May to September 1926 
Has object was to make an anthropological survey of 
the Eskimo, m the hope of filling in some of the gaps 
m our knowledge of this people which, up to the 
present, vitiate the conclusions which have been 
lrawn as to their origin and affinities The oonclu 
ions at which it has been possible to arrive are as 
ollows The Eskimo throughout their territory are 
ne and the same people The strain is fundamentally 
elated to that (or those) of the Amen can Indian 
Lt is also undoubtedly related to the yellow brown 
■itrams of Asia In many respects the Eskimo are 
omarkably alike over their whole territory—in such 
haracters as pigmentation, build of body, physio 
jnomy, large brain, fullness of forehead, largeness of 
ace and lower jaw, etc They differ in details such as 
tature form of head, and breadth of nose The 
hstnbution of these is of some significance , but bo 
bwoen east and west, where the extremes are found 
here is a regular gradation without significant inter 
uption This is due not to admixture but to adapta 
tion and differentiation They suggest a modeiato 
stream of people rooted in Asia of fairly broad but 
mo ierately high head, of good medium stature with a 
m sorhine nose, and other characteristics in common, 
reaching America from north easternmost Asia after 
the related Indians, spreading along the coast until 
blocked by the preceding Indian tribes, and gradually 
modifying physically in adaptation to the environment 
and conditions The evidenoe shows that, with the 
exception of some irregularities, the more highly 
hfferentiated and divergent the Eskimo becomes the 
m ater the gap between him and his Indian neighbour 
lhe facts point, therefore, to the original identity of 
the source from which the Indian more particularly the 
latest branches, and the Eskimo were derived and to 
the identification of this source with the palceo 
Asiatic yellow brown peoples of lower northern Asia 
I he differentiation of the Eskimo from this source 
must have proceeded over a fairly long time, and 
probably began on the northern coasts of Asia 

Supervision and Morale —The Journal of Industrial 
Psychology (vol 5, No 8) gives an account of an ex 
l oriment in supervision and morale by Mr Elton Mayo, 
the object being to study the effect on employees 
f^controlled changes in conditions of work Six 
s irl operatives doing standardised mechanical rout me 
work fop forty eight hours a week were selected at 
fandom, and placed under test conditions for three 
years A supervisor was installed to observe non 
xperunental influences Then various changes were 

ti oduoed, for example, segregation in test room, pay 

I tr d at special gang rate, rest pauses, five day week 

II d so forth The result showed a steady improve 
1 on t measured in terms of output, which was con 
mued even after resuming original conditions Con 
rary to anticipation, it appeared that none of the 
ontrolled conditions was significantly responsible for 
ho improvement, which appeared to be attributable 
i the mental attitude of the workers towards the 
opervisor Periodic examinations of blood pressure 
Upulse rates revealed that a state of equilibrium 
Wt one of constant effort, was that m which the best 
work was produced this was equally true in the 
tt untal sphere, where the supervisor's tact and capa 
fiy for listening sympathetically were important 
lhe details of the investigation, and relevant graphs 
* 1VQn » are illustrative of the investigator's thorough 
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work , but the experiment would have been of more 
scientific value had adequate control groups been 
described to the same extent 

The Creeper Fowl - Further genetic experiments 
by Landauer and Dunn (Jour Genetics vol 23 No 
3) confirm their hypothesis that the condition is lethal 
when homozygous They have obtamed creeper fowls 
from America Scotland Germany, and the Marquesas 
Islands Crosses were made between these four 
strains which indicated that the same mutation is 
present m each All the bones of the legs and wings 
are shortened in this typo the tibia is strikingly bent, 
and the fibula much enlarged Tins condition is m 
hented as a simple dominant to normal Breeding tests 
show that all creepier fowls are heterozygous , when 
mated together they give about 2 creepers 1 normal, 
and about 25 per cent more embryos die during the 
first six days of intubation than in the case of out 
crosses These homozygous lethal embryos were 
identified They show a great retardation in develop¬ 
ment on the third day of incubation and a photograph 
is given for comparison with a normal three day chick 
A small number of these embryos especially from 
c rosses between different creepier strains or from out 
crosses with normals may develop nearly to the 
hatching time but they show a condition of phoco 
melia similar to that known in man and other 
mammals This is apparently the first time phoco 
melia lias boen observed in birds 

Scottish Turucates —Dr H Thompson in his papier 
The Turn cates of the Scottish Area I (Fishery 
Board for Scotland Scientific Investigations No 3, 
1030), has begun a systematic survey of the tumcates 
found in the area worked by the research vessels of 
the Fishery Board for Scotland with special reference 
to the distribution and ecology of the species He 
fully realises that a knowledge of the live animal with 
its eggs, larval and post larval stages is of the greatest 
importance in classification and the fact that he has 
been able m most cases to study each species in this 
way makes his work specially valuable He also 
lays great stress on the proper preservation of the 
animal, a precaution often much neglected Certain 
ascidians are important as fish food For example 
haddock in some districts such as the Moray birth, 
may feed on half a dozen species ami at times almost 
exclusively on Asctdia scahra An exact mapping of 
the distribution of all animals preyed upon by fish is 
very desirable Natural barriers such as a definite 
change of temperature where two waters meet must 
affect both the fishes and their food Indeed, the food 
is probably one of the most important factors in the 
distribution of fish It is shown that there is such a 
natural barrier at or near a region to the south east 
of Iceland where within a few miles the temperature 
of the water undergoes a sudden change from boreal 
to arctic conditions The haddock on each side of 
this barrier grow at quite different rates, and the 
change at any rate m tne ascidian fauna is complete 
The chief Object of the work is to show which species 
are found under typical conditions These critical ’ 
species, or test * species are specially studied, whilst 
others which are able to oxisfc under more varied con 
ditions are of secondary importance The species are 
divided into boreal and arctic, and subdivided mto 
boreo arctic, north, south, east, and west boreal 
The systematic part classifies the tunicates mto orders, 
further classifies the sedentary forms, and describes 
the^ first order, Ptyohobranchia, with the two families 
Molgulidae and Pyundee 
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Culture of Sponges and Oysters —Two recent parts 
of Abderhalden’s comprehensive “ Handbuch der 
biologisches Arbeitsmethoden f1 (Abt 9, Teil 5, 
Heft 4, Lief 326, Heft 5, Lief 333) continue thevol 
ume describing the culture and methods of rearing of 
marine plants and animals Lief 320 deals with 
sponges, ccelenterates, mollusca, and Crustacea, whilst 
the oyster alone occupies Lief 333 Only a few 
spongos have so far been reared from the egg, and it is 
very difficult to And suitable food for them This is 
the mam problem in the roarmg of all marine animals, 
successfully solved for many forms by the diatom 
cultures of Allen and Nelson, but there still remain 
many invertebrates which in their first stages are too 
small to use these diatoms In such cases minute 
flagellates and the active spermatozoa of Fucus are 
recommended Unfortunately, however, the latter 
live scarcely longer than a day and so have to be 
frequently renewed, and cultures of flagellates are 
not so easy to maintain as cultures of diatoms Much 
work is still needed on these points, although it is very 
interesting to see how much has already been done 
and how many invertebrates have been reared Here, 
echinoderms come first and several species have been 
brought through all the larval stages on the diatom 
Nttzschta These have already been described in a 
former part (Lief 278) In the present sections both 
Dr Hagmeier and Dr Kandler say much about the 
rearing of molluscs, most of which must have very 
minute food m their early stages Ccelenteratee 
usually require animal food such as Copepod and 
Cirnpede nauplu and other small planktonic forms 
Crustacea, such as crab zoese, seem to prefer very 
young larval molluscs and may oat the planulfe of 
worms and echinoderms Oyster larvro form an ideal 
food for crab zoew, the older larvae eating small 
Crustacea or pieces of shrimp, prawn, or mussel 
Vessels and aquaria of all kinds for rear mg are fully 
discussed, and apparatus for collecting the various 
animals Commercial rearing is also described, especi 
ally with regard to sponges and oysters 

A Natural Species-Hybrid in the Genus Gsum —A 
careful study of the well known hybrid between 
Geurn urbanwn and G rtvale, which goes under the 
name of G intermedium and has long been recognised 
as a natural species hybrid, has been made by E M 
Mareden Jones (Jour Genetics, vol 23, No 3) By 
crossing the two species experimentally the F x genera 
tion was found to be practically uniform but not 
intermediate between them except in three characters 
Six of the rivals characters were dominant, including 
the presence of plumose hairs on the styles, antho- 
cyanm in the flowers, and the flowers pendulous, 
while two urbanum characters appeared m the 
majority of plants The back-crosses of intermedium 
to both species have been studied, as well as the F t 
generation from the original and the back crosses 
The evidence of segregation m many characters is 
clear , but simple Mendehan ratios were not obtained 
The reciprocal crosses between intermedium and 
urbanum gave identical results 4 plants were inter 
medium, 2 urbanum, and 88 very like urbanum These 
hybrids also exhibited a new typo of short plumose 
hair. When a plant of this back cross is selfed, segre¬ 
gation takes place in number of glands, colour of 
petals, and type of flowers The back cross inter¬ 
medium x rivals, on the contrary, when selfed, shows 
very little segregation A colony of such plants was 
studied at Bradfield, Berkshire, on the River Pang, 
where this hybrid appears to have established itself 
and largely replaced rtvale 

Exploration in East Greenland —A small expedition 
aided by the Norwegian Government visited East 
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Greenland in the Veslekan under the leadership of 
A K Orvin during the summer of 1929 The object* 
were largely scientific, and a certain amount of correc¬ 
tion of the charts was accomplished between Sabine 
Island and Davy Sound The results are outlined, 
in Norwegian, in Nor gee Svalbard - og I shave under- 
sbkelser, Meddddse, No 11, which also contains a 
map One of the important aims of the expedition 
was to obtain a number of musk ox calves which were 
to be sent to Spitsbergen, where the musk-ox does not 
exist at present In the absence of wolves in Spits¬ 
bergen the musk-ox should thrive well in places wnere 
grasses are fairly abundant in the vegetation 

Geology of Uganda —The Annual Report of the 
Geological Survey of Uganda for 1929 contains manV 
features of unusual interest, one of the most botablj 
being a geological account of a journey from Laki 
Tanganyika to Entebbe, undertaken by A D Combe# 
A general description of the spectacular volcano 
Nyamlagtra is given, with details of its behaviour 
during the visit made to its crater Bombs of ohvme- 
leueitite are recorded from a late Pleistocene volcanic 
area near Kichwamba, south of the K&zinga Channel 
At the other end of the geological column, in the 
44 green-grey rocks ” of North Kavirondo, W C 
Simmons finds phonohtes with andesites and rhyolites 
These ancient lavas eu*e pre-Karagwe Ankohan m 
age and may correspond with the Ventersdorp of 
South Africa Not far away there are phonolites of 
later Tertiary age Simmons also adds to his previous 
contributions some further notes on the petrology of 
the Bufumbiro volcanic rocks, and points out that the 
total area over which leucitio lavas predominate is 
nearly 1500 square miles A general paper on the 3 
important volcanic field and on the nature of its rock^ 
appears in the Geol Mag , Nov 1930 Detailed work 
is in progress, the results of which will be published 
in a forthcoming memoir Other research notes in 
the report record seismic tremors connected with an 
epicentre near Ruwenzon , the occurrence of nephe- 
line and mehlite bearing rooks from near Mount 
Elgon , heavy mineral suites of Uganda granites , 
and archffiological discoveries of three ages on a site 
near Port BeU The report is enriched by a clearly 
designed and well printed provisional geological map 
of the Protectorate The Director, Mr E J Wayland, 
is to be congratulated on the solid record of achieve¬ 
ment that is summarised in this very welcome 
map 

Carboniferous Rocks of Hook Head —L B Smyth 
(Proc R Irish Acad , 39 B, p 523 , 1930)T desonoes 
the zonal characters of the Lower Carboniferous 
(Tournaisian) of the promontory ending m Hook 
Head, co Wexford The Carboniferous rest* con 
formably on the Old Red Sandstone and includes the 
Cleistopora zone (Kl, K2 ), the Zaphrentis zone 
(Zl f Z2, y), and the Comma zone (Cl, (72) The 
succession closely resembles that found in Pembroke 
shire The echmoids, of which beautifully preserved 
specimens were obtained by collectors in the last 
century, appear to have come from the zones 01 and 
02 In the section on paleontology some new species 
of corals and brachiopods are described 

Artificial Production of y-Rays.-—W Both© and 
H Becker report in the Zatschnft filr Phusik foi 
Deo 3 that a number of light element*—lithhifjft 
beryllium, boron, fluorine, magnesium, and aIuminJg££ 
—emit y rays when bombarded by a-partides. Tn< 
effect is apparently Bimilar to artificial disintegration 
with liberation of protons, since the efficiency of pro¬ 
duction of the y rays is about the same as that oi 
protons, and the absorption coefficient of the racUa£fo& 
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rom boron and beryllium—the latter being the most 
jffloient radiator—about that of the hardest 7 -rays 
from the common radioactive bodies Liberation of 
protons and emission of 7 -rays do not, however, run 
parallel, nitrogen, for example, gives relatively large 
yields of protons, but no 7 -raya, whilst beryllium gives 
strong 7 -radiation, but is otherwise very stable The 
hardness of the radiation does not appear to be much 
iiffeoted by the speed of the a particles by which it 
is excited, and the radiation from boron, at least, is 
i>imtted about equally well in forward and backward 
directions The existence of a hard 7 -radiation from 
|>olonium, the source of a rays for these experiments, 
lb also reported 

A Possible New Spectrum of Helium —-In the issue 
of j Die Natunviasenachaften for Jan 9, Dr W Grotnan 
has given a critical summary of Rosenthal’s theory 
of the lines of the solar corona, the principal remaining 
spectrum of uncert ain origin Rosenthal has suggested 
that these come from neutral helium atoms, in which 
both electrons have been displaced from their most 
tightly bound positions, with one always m the orbit 
next to the innermost On general grounds it would 
bo expected that this system should give rise to a 
spectrum closely similar to the ordinary arc spectrum 
of this element, with corresponding lines displaced to 
the violet This is m fact what is observed with the 
coronal spectrum, the linos of which can be associated, 
with little forcing, with strong arc lines which are well 
known from laboratory work The objections raised 
by Dr Grotnan to this are serious, but not insuperable, 
as he recognises by characterising the theory as the first 
meriting really careful consideration , that tho energy 
of t£ie excited atoms is far in excess of that required for 
ionisation is only an extreme instance of what has 
been already established m several spectra obtained 
from laboratory sources, whilst the absence of the 
normal helium arc linos and the apparent occurrence 
of a state of the atom forbidden bv the Pauli principle 
may possibly be attributable to the special conditions 
of excitation and to a flaw in the theory of the helium 
atom Dr Grotnan mentions that Rosenthal is 
attempting to obtain these lmes from a discharge 
tlirough pure helium, but whether this proves practic¬ 
able or not, |t should be possible to test his hypothesis 
by calculation of the energy of the helium atom in 
doubly excited states 

Thermodynamic Propcrtie* of Fused Salta —Three 
papers in the December number of the Journal of 
the American Chemical Society, by J H Hildebrand, 
K J Salstrom, and A Wachter, deeonbe experiments 
on the electromotive forces of concentration cells with 
fused salts Solutions of lead ohlonde in lead bromide, 
lithium bromide in silver bromide, and lead chloride 
in zinc chloride were used, with suitable electrodes 
The results show that the variations of electromotive 
force oannot be explained on the assumption of com¬ 
plete ionisation of the salts, although the authors 
prefer to consider them from the point of view of the 
change of mtenomo forces due to the substitution of 
one ion by another fn the case of lead bromide and 
load chloride, for example, a change in the intenomc 
forces due to the replacement of tne bromide ion by 
the smaller chloride ion is assumed The data so far 
obtained do not allow of a quantitative treatment on 
these lmes, which will be attempted later 

^lipase in Olives —It has been known from anoient 
tunes that olives, after being gathered or allowed to 
fail from the tree, are subject to a fermentative process 
which exercises a deteriorating influence on the oil 
afterwards obtained Experimental results published 
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by Pantanelli and Verdesoa in the Rendiconti of the 
Naples Academy of Physical and Mathematical Science 
for January June 1930 show that this process consists 
m acidification of the fatty matter owing to the aetion 
of a lipolytic enzyme which accelerates the scission of 
the glycerides into free fatty acid and glycerol with 
absorption of water The activity of this lipase 
increases rapidly as the cellulose structure of the 
fruit is destroyed by the pressing During the treat¬ 
ment of the olives, the enzyme is transferred from the 
aqueous magma to the oil, and the more highly acid 
the oil at the tune of crushing, the richer is it in lipase 
and the more prone to become more acid The 
hydrolysis of the fat is related to the presence of 
moisture, which remains emulsified during the opera¬ 
tions, and, apart from this, is proriortional to the 
amount of glycerol already formed Hence, the factor 
determining the oourse and the intensity of the acidi¬ 
fication is the glycerol, as it is the means of introducing 
water and lipase mto the oil 

Egg Albumin —The December number of the 
Journal of the American Chemical Society contains two 
papers on egg albumin The first of these, by J B 
Nichols, givos the results of ultra centrifuge experi¬ 
ments on crystallised, electro dialysod egg albumin 
Tho diffusion constant is abnormal, being six tenths of 
the value calculated from the sedimentation constant 
(4 Oh x 10 13 cm per sec at 30°) and the molecular 
weight (34,600) The molecule is spherical and of 
radius 2 17 mjx , it is practically identical in size and 
mass with that of Bence Tories protein, although en 
tirely different in chemical composition At a pH 
value of 1 lflinO 1 N hydrochloric acid ogg albumin is 
completely denatured and forms a gel, the mean size 
of tne gel clumps corresponding with about seven 
molecules per particle after three hours The second 
paper, by Sjogren and bvodborg, is on tho pH stability 
region of egg albumin Crystallised electro dialysed 
material was used, about three months old In the pH 
range the protom is stable and the ultracentrifuge 
gave a homogeneous molecular weight of 34,200 
Below pH 4 and above pH 9 some of tho molecules 
split into a non contrifugiblo substance At pH 
lower than 3 the sedimentation increases, indicating 
aggregation, above pH 9 it decreases, indicating the 
breaking up of the whole material 

Atomic Weights of Uranium Lead --Baxter and 
Bliss, m the Docember number of the Journal 
of the American Chemical Society , report the value 
206 01 for the atomic weight of lead from Swedish 
kolm (a shale like material said to be an upper Cam¬ 
brian sedimentary with tnlobites) This is the lowest 
value ever formed, the next being 206 040 obtained by 
HcJnigsohmid and Horowitz for lead from Morogoro 
pitchblende No theonum was found m the kolm aah 
If Pb 107 is the end product of the actinium series, on 
the basis of Aston’s results, on atomic weight not less 
than 200 1 is to lie expected for uranium lead In a 
second paper the same authors report the value 
206 196 for lead from a specimen of uranimte from 
Ontario On the assumption that this is essentially 
free from ordinary lead, that the relation of Pb** to 
Pb* 07 found by Aston m brdggerite material, 80 8 to 
9 0, is that m which these isotopes are produced from 
uranium, and that the uranium equivalent of thorium 
in lead-producing power is 0 38, the average atomic 
weight of lead in the specimen of urammte used is 
calculated as 200 23 The difference between this 
value and that found experimentally, 200 196, is far 
larger than the experimental uncertainty. The poesi 
bihty that Astoms brCggente lead was badly con¬ 
taminated with ordinarylead is raised. 
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Problems of High Tension Overhead Electric Supply Systems 


rpHE sotting up o! high tension overhead electric 
T supply systems all over Great Britain has brought 
to the foreground many engineering and scientific 
problems, the solutions of which are urgently wanted 
One i a the beet design for insulators so as to avoid 
flashover, and another is the beet way of preventing 
the vibrations of overhead transmission conductors 
In a paper read by Mr P J Ryle to the Institution of 
Electrical Engineers on Feb 5, both these problems 
were discussed and partial solutions given 

Seven years ago, the Newcastle Electric Supply Co 
put into operation a 66-kilovolt line which is now 
nearly a hundred miles long It was soon found out 
that flashovere occurred in the strings of suspended 
insulators in industrial areas It was also discovered 
that they occurred oftener when the line was near a 
rocky coast than when it was in the neighbourhood 
of a sandy beach Probably the salt spray was the 
cause The number of insulators in the supports was 
increased from five to six , but this had little effect 
The mam cause was traced to the deposits on the insu¬ 
lators Similar troubles have occurred in Germany 
near lignite (brown coal) power stations, and mention 
was made of a complete 110 kilovolt system which had 
to be roofed over owing to the dust from an adjacent 
lignite station Deposition on the porcelain surfaces 
is favoured by hollows in the insulator which are pro¬ 
tected from the wind and rain Several firms in 
Great Britain have installed fog and dirt chambers for 
the purpose of carrying out full voltage tests on these 
insulators, under the most severe conditions The 
solution favoured is that facilities should always be 
available for shutting down main transmission linos 
once a year for a thorough inspection and for the 
cleaning of the insulators This could be done at a 
period of light load 


Vibration probably occurs on every transmission 
line in the world , but breakdowns due to it do not 
often occur In Mr Ryle’s paper the swaying of the 
conductor as a whole, whion is evident m a strong 
wind, was not discussed, nor was the 1 dancing' of con* 
due tors which sometimes oocure when rapid changes 
m the load or the temperature occur He dealt with 
phenomena analogous to the humming of telephone 
and telegraph wires, the transverse vibration of 
aeroplane stay-wires which caused difficulty m the 
early days of flying, the regular swaying of tall factory 
chimneys across the wind, and the vibration of under¬ 
water towing cables The ‘ speed-wobble ’ on motor 
cycles, which is due to the front and rear halves of the 
front wheel tending to vibrate m opposite directions, 
is probably due to a similar cause 

The cause of the vibration, which is, at least in¬ 
itially, in the plane perpendicular to the direction of 
the wind, is attributed to the instability of a type of 
air-flow in the wake of a cylindrical body The eddies 
seem to set up alternating forces transverse to the 
wind, which tend to initiate and maintain vibration, 
especially when their period coincides with a natural 
period for transverse vibration Little is known at 
present of the various types of damping forces due 
to the air, elastic hysteresis m the wires and in 
the lattice towers Luckily, there is, in general, little 
probability of vibrations ever building up to large 
amplitudes, as a very slight change m the wind 
velocity alters the resonant harmonic Experience 
has shown that the vibrations increase the larger the 
conductor and the more tightly it is strung Wind 
velocities of between two and twenty miles per hoqf 
are the most effective in producing these vibrations 
Some guiding principles were given for the design of 
damping devices 


Indian Lac 

rpHE Annual Report (to Mar 31, 1930) of the Indian 
J- Lac Association for Research gives evidence 
that the important work carried on at this Institute 
is making steady progress The Institute and its 
connecting buildings are almost completed, and the 
staff, which now numbers 24, lias had added to it Dr 
R W Aldis, in charge of the physico-chemical sec¬ 
tion As the director and bio chemist, Mrs Dorothy 
Korns, states, “ it will now be possible to examine 
closely each stage of the ordinary process of lac manu¬ 
facture, with a view to checking waste and devising 
improvements ” 

For those interested m lao and its development and 
econoipics this report will well repay a study Briefly, 
the work at the Institute resolves itself into the follow¬ 
ing main features The formation of plantations of 
species of trees which are considered likely tb produce 
the largest amount of lac The chief factors under 
study are (o) the sylviculture and requirements in 
soils, etc , of the different species and their success 
under varying climatic conditions, (6) the sucoees 
attainable by employing manures in the plantations , 
(c) the phemicnl factors affecting or enoouragmg the 
growth of the trees on different soils , (d) the chemical 
differences in the sap of the twigs and their influence 
on the lao insect itself , (e) the seasonal variations m 
host plants of the lao insect, also under investigation 
m the laboratonss of the bicWiemist and assistants, 
together with analysis wortfof lao obtained from 
different host plants 

The other important section of the Institute is that 
on entomology, under Mr P M Glover, helped by a 

No 3199, Vol 137] 


Research. 

staff of nine Mr Glover divides the work of his 
branch into two groups—first, the bionomics of the 
lao insect, Loccrfer ( Tachardia ) laoca, and secondly, 
the investigation of the insect enemies and fnends of 
the lac inseot, the latter including the enemies of lac 
host trees It is impossible to follow Mr Glover in 
the interesting account of the problems with which 
he is faoed As an example it will be sufficient to 
state that one well known lepidopterous (Nootuid®) 
pest, Eublemma atnabtlts , passes through six life 
cycles m a year and eight days, to indicate the odknf 
plications which inseot depredators add to the study 
of this valuable lac insect and its habits, and to the 
best methods of propagation and so forth The 
theory that ants preyed upon the lac insect and con¬ 
sequently diminished the crop is now officially dis¬ 
proved in the majority of cases investigated 

That the work of the entomological br&noh, how 
ever, is of the greatest importance is supported by 
Mr Glover’s statement on the damage done by pests 
“ The annual stick lao production of India, including 
Burma and Assam, is in the neighbourhood of 
1,700,000 of maunds ML maund ■> 80 lb] valued at 
about Ra 6,80,00,000 The average percentage damage 
by insects to lao crops is 60 per cent $ this means that 
the annual lac crop is roughly one-third of the hypo 
thetical undamaged crop, saving an annual lose du* 
to insect damage of Re 15,60,00,000 ” It wf&!m 
apparent that the study of the pests of lao 
methods of oombating them should well repay 
sums expended on the research undertaken witfcwf 
object m view J v 



Fbb&uaby 21, 1931] 


NATURE 


291 


Fossil Wood from the Bituminous Sands of Alberta. 

^INCE 1013 the Mines Branoh of the Department of 
3 Mines of Canada has been carrying out, under the 


brection of Mr S C Ells, an extensive investigation 
if the bituminous sands (McMurray Tar Sands) of 
Northern Alberta In a long communication to the 
Sditot, dated Jan 12, Mr Ells directs attention 
o the presence of fossil wood in these sands The 
lisooveiy of fossil wood on the Ells River was 
Irst recorded by him in 1914, and later similar 
rood was obtained m shaft sinking operations near 
tfcMurray (Report 632, Mines Branch, Dept of 
times, Canada, p, 66, 1926) Many of these speci- 
nens and others found later were sent to Prof 
[ W Bailey at Harvard University, who reported that 
me of the fossil woods belongs to some gymnosperm, 
lot found growing m North America at the present 
lay, which closely resembles m its wood structure 
£cutdopttys , the parasol pme of Japan Another he 
■ofers to the conifer Keteleena , which is found in China 
md Formosa at the present day , while a third appears 
to belong to the type of wood called Xenoxylon , which 
lias been found in Jurassic rooks These three types, 
erhioh may be referred to the three form genera of 
Fossil woods, PhyUodadoxyUm , Protopxceoxylon , and 
Xenoxylon, from other records appear to have a 
jtratigraphical range from the Jurassic onwards 
The fossil wood, which is found in the McMurray Tar 
Sands in various sized fragments, up to trunks at least 
40 ft m length, must have been transported, according 
to Mr Ells, by water, and afterwards embedded in 
sand The sands at a later date became saturated 
yr\ th asphaltic base petroleum, which impregnated and 
preserved the cellular structure of the wood 

Other samples of these fossil woods were examined 
at the University of Alberta by Prof F J Lewis, 
who, in a letter to the Editor, dated Dec 23, 1930, 


states that some of the fragments of wood belong to 
the form genus Cupressinoxylon, a type of wood found 
in the cypress and several other conifers, living and 
extinct He also mentions that some of the wood 
is “ Cordaitean in character with centripetal xylem ” 
Without fuller details and photographs, it is impossible 
to express more than a guess as to the significance of 
these discoveries and identifications Wood of Cor¬ 
daitean type with centripetal xylem is what one might 
have expected to find in Paheozoio rooks On the 
other hand, Cupressinoxylon , PhyUodadoxylon, Proto - 
p%ceoxylon , and Xenoxylon would suggest a Mesozoic 
age for the beds This is consistent with the fact that 
the beds immediately below are found to contain a 
Jurassic flora It is to be noted that all the woods 
apparently belong to coniferous trees and there are no 
Angiosperms represented in the collection This 
negative evidence is in favour of a Jurassic or very 
early Cretaceous age, before the advent of the Angio¬ 
sperms According to Mr Ells, the discovery in the 
beds of two shells, of a Campeloma and a Melanoid 
belonging to the genus Pachymclanta on Hangings tone 
River gives an additional clue to the age, for Campeloma 
has hitherto not been found m beds older than the 
basal part of the Cretaceous in America 

These various pieces of evidence, though not of much 
weight taken separately, point, on the whole, to an 
early Cretaceous age (or perhaps late Jurassic age) for 
the bituminous sands in which the fossil woods are 
found However, until these fossil woods have been 
identified specifically and compared carefully with simi¬ 
lar woods of known geological age, they are of little 
value as stratigraphical indices One looks forward to 
the appearance of an adequately illustrated memoir on 
these interesting finds The specimen of “ Cordaitean 
wood ” may be of considerable botanical interest 


Cancroid Crabs of America. 


IVTISS MARY J RATHBUN has completed a third 
^ part of her senes of handbooks on American 
crabs m a work entitled “The Cancroid Crabs of 
America of the Families Euryalidse, Portumd#, 
Atelecyolid®, Cancndse, and Xanthid® " (Smithsonian 
Institution, United States National Museum, Bulletin 
162, 1930) This monograph is on the same lines as 
those previously published, namely, “ The Grapsoid 
Grabs of Amenea " and “ The Spider Crabs of 
America ", and is equally valuable and well got up 
Not only does it enable one to identify the American 
crabs, but also it helps all oarcmologists with its de¬ 
tailed and carefully prepared classification, synonymy, 
and tables of distribution 

The Smithsonian Museum has recently been much 
enriched by large collections of crabs from South 
America obtained by Dr Waldo L Schmitt during his 
two senes of explorations under the auspices of the 
Walter Rathbone Bacon scholarship These, together 
with several exchanges from various museufios, make 
the South American collections very valuable 
Further investigations at the Tortugas and neighbour¬ 
hood for the Carnegie Institution by Dr Schmitt and 
Mr Clarence R Shoemaker in co-operation with Dr 
William H Longley, m charge of th© Laboratory, have 
TOntributed much that is of interest, and collections 
have been added from the University of Southern Cali¬ 
fornia and the California Academy of Sciences 

A specially valuable find was a specimen of the 
extremely rare little crab Meltpoeamnu* trunoatus 
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Stimpson, of which the type is not extant, and this is 
the only one known to exist in any collection It is 
recorded from Cape St Lucas, Lower California, 
Mexico, and Valparaiso, Chile 

It is with some reluctance that we call the common 
green crab Carctnules instead of Carcinus , but this 
alteration and the substitution of Euryalid® for 
Corystid®, to quote only one of many changes, are 
sound from the point of view of the International 
Rules of Nomenclature, as is also the restriction of the 
genus Portunus to those forms with nine lateral teeth 
each side of the carapace Mr Richard Palmer m his 
paper, “ A Revision of the Genus Portunue (A Milne 
Edwards, Bell, etc )”, m the Journal of the Marine 
Biological Association, N S , vol 14, No 4, 1927, dis¬ 
cusses the subject with much fairness, and one cannot 
help hopmg that the general opinion will be in favour 
of keeping our British forma with five teeth each side 
of the carapace in the genus Portunus 

Nothing at all is said of the larval forms of any of the 
crabs, although now a good deal is known which ie 
helpful m classification This is, of course, in keeping 
with the other volumes, but it is to be hoped that the 
tune is not far distant when larval characters will be 
as important as any of those of the adult, and that 
the structure of larva and adults together will form 
the basis of all systematic work 

The volume consists of 693 pages, containing man;? 
excellent figures, besides 229 beautiful photographic 
plates , 
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The Atlantic Cod and its Races * 


D R JOHS BCHMIDT’S happy intuition aa to the 
choice of successful investigations is again 
exemplified by his latest memoir Here he has 
examined samples of cod from all over its north 
Atlantic region of distribution In each fish (about 
20,000 in all) tho numbers of vertebra and the 
numbers of rays m the second dorsal hn have been 
counted The results are fully displayed in a series 
of tables and charts They are very remarkable and 
unexj >©ot©<l 

The highest numbers of vertebrae (54 to 56 46) are 
found in the cod taken from the sea off the coasts of 
Newfoundland and Labrador, and tho lowest numbers 
are those found in Irish Sea fish , we may summarise 
these results 


NewfoumiUnd Labrador 
-Greenland, Ireland lw»«t 
Tlnltlc 

North from Scotland, 
North Sra 

Rnckall, West from Scot¬ 
land Irish Sea 


54 55 46 Vert 
52 41 5 i 09 „ 

52 52 4 
61 47 51 00 


Temperature 0* 6* 

„ 5 ° 10 * 

„ 5° to > 10* 

10° 16° 


Thus there is an undoubted correlation between 
the values of a certain morphological eharactoi and 
the general sea temperatures throughout the whole 
region mhabitod by the cod Dr Schmidt gives 
other examples of similar correlations (3) m respect 
of the nuinbei of rays in the second dorsal fin of the 
cod , (2) the numbers of vertebra in both winter 

and Hummer spawning herrings , and (3) the numbers 
of vertebra in tho fish Zoarcc* The latter mvestiga 
tion was the subject of a previously published 
memoir and it is very interesting in a single fiord, 
for example, the numbers of vertebras in the fish 
diminished regularly from the shore regions lm 
mediately outside the fiord to those at its inner 
extremity 

Returning to the cod results, it is clear that there 
are local races with relatively restricted regions of 
distribution, aud that theie cannot be much inter 
migration between these localised regions This 
probably applies also to the distribution of the 
herring The conditions responsible for these segrega 
tions require investigation, and Dr Schmidt only 
touches this question Probably there is ‘ direct 
impression \ or action, upon tho developmental 
factors of the fish, during some ‘ critical period. ’, by 
the external physical factors Certain experimental 
results actually suggest this , but, obviously, much 
more investigation is required Such a conclusion 
does not rule out the hypothesis that differences 
between tho races are of a “ hereditary, genotypical 
nature*’ It is, on th© whole, improbable that the 
differences are due to selection of the variates Dr 
Schmidt’s memoir is a model of clear and accurate 
exposition, and the results themselves are of unusual 
interest » J J 


University and Educational Intelligence. 

Cawbrxdgm —The Appointments Committee of the 
Faculty of Biol<^y “B’* has reappointed Dr W E 
Dixon to be Ui&venpty lecturer in biochemistry, and 
has appointed Mr E T G Spooner, of Clare College, 
and Mr A A Miles, of King’s College, to be University 
demonstrators in pathology * 

Tho following Grace has passed the Senate That 
tho Degree of M0*t*r of Arte, honort* ooujo, be con- 
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ferred upon Ebenezer Everett, for many years assist 
ant to Professor Sir J J Thomson at the Cavendish 
Laboratory ” - 

The Cecil Peace Pnze of £100, which is offered 
yearly for an essay on some subject connected with 
the maintenance of international peace, to any under 
graduate of any university or university oollege in 
Great Britain or Northern Ireland who has not attained 
the age of twenty five years, has been awarded to Mr 
G G Thomson (University of Edinburgh) for 1030, 
with Freda Marnson (University College of Swansea] 
as proxtme accesstt 

The annual meeting of the Association of Technical 
Institutions will be hold in the Merchant Taylors 1 
Hall, Threadneedle Street, London, E C 2, on Friday 
and Saturday, Feb 27 and 28 The proceedings wul 
commence at 11 ah on Feb 27, when the chair will 
be taken by the president, the Right Hon Lord 
Eustace Percy, M P , who will introduce the president 
elect, Maior General Sir Philip Nash Following 
this, an address will bo given by Principal B Mouat 
Jones, on “ Technical Education in Russia ” Mem 
bers and guests of the Association will afterwards 
bo received by the Master and Wardens of the 
Merchant Taylors’ Company, and luncheon will be 
served m the Company’s Hall Friday afternoon and 
Saturday morning will be devoted to the reading oi 
papers by Mr G H Gater, Chief Education Officer, 
London County Council, on “ A Descriptive Account 
of Technical Education m London ” , Mr Comym 
Carr, on “ lAdustnal Administration ” , Principal 
J A Todd, of the City School of Commerce, Liver 
pool, on “ National Certificates in Commerce ”, 
Mr J W Ramsbottom, Director, City of London 
College, on “ Commercial Education m America 

The report of a consultative committee, under the 
chairmanship of Sir W H Hadow, which was ap 
pointed by the Board of Education to inquire into 
the courses of study suitable for children (other than 
children in infants* departments) up to the age oi 
eleven years, with special reference to the needs oi 
children in rural areas, has just been published under 
the title of “ The Primary School ” (London H M 
Stationery Office, 1931 2s 6d net) The report 
may be regarded os the logical complement to the 
consultative committee’s report on the 44 Education 
of the Adolescent ” (1926) (Hadow Report), dealing 
as it does with the upper stage of primary education 
This important period in the development of ohildren 
has, up to the present, been comparatively neglected 
by physiologists and psychologists Recognising this 
fact, the Consultative Committee obtained memor 
anda on the physical growth and mental development 
of children up to the age of eleven years from Prof 
H A Hams and Prof Cynl Burt The data con 
tamed m these memoranda (Appendices 2 and 3) and 
in other evidence obtained from various specialists 
arc discussed in Chaps 2 and 3 Chap 4 deals with 
administrative problems, while Chap 5 discusses 
questions of the internal organisation of primary 
schools Chap 0, on the problem of retarded children 
at the primary stage of education, dealing especially 
with the chief causes of retardation, should be of 
considerable interest to teachers and administrators 
Chap 7 gives the views of the Committee on the 
general problem of the curriculum for ohildren up to 
the age of eleven The seotion* on the “Study of 
Nature ", and the memorandum on the anatohucal 
and physiological characteristics and development'# 
children between the ages of seven and eleven, by 
Prof H A Hams, and that on the mental character' 
istics of Buch children, by Prof. Cynl Burt, 4re if 
special interest 
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Societies and Academies. 

London 

Royal Society, Feb 12 —J Cohen, K Cooper, and 
P G Marshall Some aliphatic and aromatic amino 
denvativee of a-qumohne method id e Many of the 
ammo and acylamino compounds obtained by the 
condensation of denvativee of a-methyl quinoline 
with mtrosoaryfamines possess active antiseptic and 
m some oases mild trypanocidal properties Sub 
stances obtained by attaching a basic aliphatic or 
aromatic side chain directly to the a carbon of the 
quinoline nucleus exhibited no marked antiseptic or 
trypanocidal character Diammo compounds of all 
phatic and aromatic senes with basio groups at both 
ends of the chaui did not exhibit the expected anti 
malarial action —C H Browning, J B Cohen, 
$ Ellingworth, and R Gulbransen The antiseptic 
and trypanoidal action of certain styryl and anil 
benzthiazole derivatives The anil benzthiazole de 
nvatives are relatively weakly antiseptic for Btaphylo 
coccus and B colt, as compared with the qumolme 
analogues, which are highly active m this respect 
Several benzthiazole styryl compounds have pro 
duced cure of mice infected with Trypanosoma brucei , 
and the same relationships between chemical con 
Htitution and trypanocidal action have been found to 
hold as in the styryl quinoline senes Thus the maxi 
mum effect is produced when one nucleus contains a 
basic group and the other an acetylarmno group 
The ami benzthiazole series, in general, possesses 
some trypanocidal action, but cure has only excep 
tionally been produced 

Physical Society, Jan 16 -L C Martin The 
theory of the micros ope The pajier examines the 
diffraction effects produced by (a) two adjacent 
ajiertures, and (6) a senes of apertures in an opaque 
screen situated in tho focal plane of a lens system, 
when the illuminating system is projecting the ele 
mentary image of a point source of light into this 
object plane Tho diffraction effects and geomotncal 
resolving power of the grating are shown to be mde 
pendent of the concentration of the light m tho object 
plane , they depend rather on the number of ajier 
turos free to transmit light The theory is then ex 
tended to the case where the illumination of the 
object is produced by a source of Unite area — J H 
Vincent Further experiments on magnetostriction 
oscillators at radio frequencies The coil surrounding 
the bar can be in either branch of a simple tuned 
fi£ode circuit When the bar cod is in the inductive 
branch the circuit may be operated as a series or 
parallel arrangement, m the latter case the direct 
ilato current does not pass through the inductive 
>ranch of the fly-wheel circuit The variation in 
either the anode or the gnd current can be used to 
indicate resonance Comparative experiments with 
(orronil, nickel, and glowray suggest that glowray is 
the most suitable of these materials for high-frequency 
oscillators—S Butterworth and F D Smith The 
equivalent oircuit of the magnetostriction oscillator 
The equivalent electric cirornt is developed and ex 
pressions for its elements in terms of the fundamental 
constants of the material are given The circle 
diagram of impedances is deduced, and the modifying 
effects of eddy currents and hysteresis are investi¬ 
gated Some simple geometrical relations between 
Jhe vectors in the diagram are derived An expen 
mental investigation of the resonant radial vibrations 
of solid and laminated mckel rings verifies the theo¬ 
retical deductions For nickel in the annealed state, 
x =-l 76 x 10 4 and * = 22 1 x 10 4 at a point on the 
1 urve oorreepdhdmg to fl 0 = 14 5 gauss 
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Geological Society, Jon 28— -J< F N Green The 
South West Highland sequence The present suc¬ 
cession near B&Uachulish can be paralleled m detail 
with Islay On attempting to apply the result to the 
neigh hour mg areas of Glencoe, Onich, and Cuil Bay, 
several amendments to current views are suggested 
The evidenco supporting these amendments is given 
The three areas, Islay-Jura, Bollochulish-Appm, and 
Tayvallich - Loch Awe, are regarded as complex 
sync lines of correlated rocks Between these sync lines 
appear grey calcareous phylUtes Between the 
pnylhtes and the flags or discontinuous quartzite occur 
shallow water beds, composed essentially of quartzitio 
conglomerate and calcareous sandstone, accompanied 
usually, hut not always, by black slate 

Pahis 

Academy of Sciences, Doe 22 —-P Vincensini A 
property relating to the deformation of surfaces —- 
Bertrand Gambler Vohs Gmchard surfaces —J Her- 
brand A now demonstration and generalisation of a 
theorem of Minkowski —Kourensky The general 

isation of the Poisson Jncobi parentheses —Henri 
Mineur Tho K terms of the radial velocities When 
the mean radial velocity of the stars is developed in 
a serioa of spherical functions, the development con 
tarns a constant, called the K term, which cannot be 
explained by the movement of the sun, or by the 
rotation of the whole of the stars The K terms foi 
stars of known radial veloc lties have been calculated, 
classifying by types of spectra, by tho distances from 
the sun, and by galactic latitudes —Andr6 L&llemand 
The photometric study of the solar corona for radia¬ 
tions in the red and infra red The relation betwoen 
the brightness (B) of an element of the corona and its 
distance fiom the sun (/)) has been found to bo 

log B = ap + log B 0 

For a given wave length, a is constant and mde 
pendent of the region explored —G C Moisil The 
systems of Dirac equation! of elliptical type —Marcel 
Chopin An apparatus for measuring tho surface 
tensions of liquids The apparatus described and 
illustrated can be used for measuring surface tension 
m absolute values with quantities of liquid of the 
order of 0 15 c c —J Basset and R Dupinay The 
compressibility of nitrogen and of hvdrogon at ultra 
pressures of 5000 atmospheres 1 c c of hydrogen at 
1000 kgm /(in * becomes 0 456*o c at 5000 kgm /cm* 

1 c c of nitrogen at 1000 kgm /cm* becomes 0 610 c c 
at 5000 kgm /cm * Apparatus is under construction 
for studymg gases at pressures of 25,000 atmospheres 
- p de la Gorce The realisation of a resistance for 
measurements at very high voltages Description, 
with diagram, of an arrangement in use at the Labora 
toire central d’61ectricit^ for a steady load at 150 
kilovolts — P Girard and P Abadie The hypothetical 
existonc e in water of resonators of Hertzian frequency 
Measurements of the dielectric constant of a solution 
of sodium silicate of concentration 1 5 x 10 4 iV for 
wave lengths between 50 18 cm and 60 28 cm have 
not proved the existence of dispersion bands, and the 
experiments of Weichmann and of Frankenberger 
cannot be confirmed —George* Fournier The graphi¬ 
cal calculation of the magnitudes connected with the 
electron in motion — Z Zajac The fluorescence of 
excited mercury atoms — Louis Goldstein The 
introduction of the exchange m the statistics of a 
gas of electrons —Andrd Guilbert The thermal 
phenomena produced along hysteresis cycles — 
Marcel Dufour The representation of the astigmatic 
pencil and the auxiliary straight lme of Mannheim — 
J Dourgnon and G Waguet Theorems relating to 
the brilliancy of secondary sources —Constantin 
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Salceanu The magnetic rotatory polarisation of 
organic substances liquefied by fusion Measure¬ 
ments are given of the magnetic rotation (held 36,000 

? ;auss) of naphthalene and of /3-methylnaphthalene 
or varying temperatures above the melting points 
of these substances the results are compared with 
those deduced from Mallemann’a theory —R d t 
Mallemann and P Gabiano The magnetio rotatory 
power of hydrocarbons in the caseous Btate Special 
attention has been paid to the purification of the 
gases examined, fractional distillation be mg used 
where possible Data are given for the first six 
hydrocarbons of the paraffin senes —Charles 
Dufraisse and Lion Enderhn Contribution to the 
study of the reversible oxidisability of organic sub 
stancos the thennochemistry of the oxidation of 
rubreno Tho determination of the heats of com 
bustion of nibrone and its oxides, proves that there 
is a loss of 23 calories when passing from rubrene 
to its dissociable oxide — E H Buchner Tho vapour 
pressure of jellies The author has been unable to 
confirm the results obtained by Paul Bary on tho 
vapour pressure of jellies, and hence thinks it un¬ 
necessary to discuss the theoretical explanation given 
by the latter —Paul Bary The vapour pressure of 
jellies Reply to E H Buohnor—Marcel Godchot 
and Mile G Cauquil The dispersion of refraction of 
lyclamc hydrocarbons Tho refractive indices 
(n, n ') for two wave lengths (\ t V) have been deter 
mined for 23 hydrocarbons of the cyclo pentane, 
oyclo hexane, cyclo heptane, and cyclo octane series 
The specific dispersion (n - n')/d, where d is the den¬ 
sity taken at the same temperature as the optical 
observations, shows certain regularities —G Mahoux 
The influence of high frequency oscillations on tho 
treatment of metallurgical products When a steel 
containing nickel, chromium, and molybdenum was 
heated to 600° C for nine hours in a current of gose 
ous ammonia, its hardness and resilience ore not 
appreciably changed Under similar conditions, but 
with the test piece submitted to high frequency 
oscillations, the hardiness is increased to about three 
times the original value Other steels show similar 
changes — L4on Guillet Remarks on the preceding 
communication The importance of these researches 
is emphasised and the necessity for further work 
indicated—Augustin Boutanc A method of follow 
mg the variation of the number of particles in the 
course of the evolution of a colloidal solution Appli 
cation to blood serum The change m the number of 
particles in suspension can be followed by the com¬ 
parison of measurements of viscosity and tho optical 
density —P Laffitte and M Patry The detonation 
of explosive solids —M Pan! The fusion diagram of 
tho systems HgBr a - HgSCU and HgOl, - HgS0 4 — 
Edouard Urbain The aciu magnesium potassium 
carbonates and magnesium ammonium carbonates — 
A Travers and Franquin The estimation of pipen 
dine m a mixture of pyridine and its higher homo 
logues —J Wyart The dehydration of heulandite 
studied by means of X rays —L Royer The possible 
orientation of cubical crystals deposited on a sheet 
of mica — F Duprl U Tour The polymorphism of 
the saturated dioarboxyho fatty acids as a function 
of the temperature —R Weil The peculiarities of 
amethysts and quartz rich m solid inclusions — Albert 
Michel-L<vy Crushed granuhte and ante Stephaman 
mylonites at the north-east of the mountains of 
Espmouse — Maurice Blumenthal The transversal 
extension of tbS befcio maarfci the 4 Hoya de Malaga ” 
— Henri Termier The existence of Caledonian folds 
m central Morocco —J Devaux The photometric 
study of the penetration of solar radiations m the 
interior of the Pyrenees glaciers —J Thoulet Aerial 
columns and submarine liquid columns — R G 
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Werner The formation of lichens — Maurice Hoc- 
quette The evolution of the nucleus in the cells 
carrying bacteria of the nodules of Omtihopus 
perpustUus during the phenomena of infection ana of 
intracellular digestion —Marc Simonet The cyto- 
logical Btudy of some hybrids of 7rw —Charles Pon- 
tillon Variations in the unsapomflable matter and 
lipoid phosphorus of Stengmatocystts nigra as a func¬ 
tion of the mineral composition of the culture fluid 
—Paul Gu^nn The development of the egg and 
polyembryony in Erythronvum dens cants —J R 
Denis and P Pans The influence of light on 
the free plankton of fresh water — M Bridel and C 
Chars ux Franguiaroside, a new rhamnoside of re¬ 
cently dried alder buckthorn bark It is the custom 
to store this bark for a year before sale, and Schwabe 
has stated that franguloside does not exist in the 
fresh bark The authors confirm this view, since on 
applying the method which extracts 26 grams of 
franguloside from a kilogram of commercial bark, a 
different rhamnoside is obtained, to which the name 
franguiaroside is given Hydrolysis of this new com¬ 
pound gives 41 per cent of rhamnose—G Nicholas 
and Mile Agg^ry New observations on Phyllosixcta 
Daphniphylh and the increase of its action by bac¬ 
teria — Mme Lucie Random and Mile Andrde Michaux 
Variations m the proportion of chlorine m the blood 
serum and the variations of the chloride elimination 
in the course of acute experimental scurvy —H 
Bierry Protein, sugar and animal species —L Bug- 
nard and C Soula Cholesterolio regulation —C N 
Dawydoff the post-embryonic development of the 
annamite GcslopUma The organisation of the larva 
—E Roubaud The existence of genetically distinct 
biological races in the common mosquito, Cvlex 
pipiens —R Fosse, A Brunei, P de Graeve, P E 
Thomas, and J Sarazin Application of the seed of 
Soya htspida deprivod of uncase The qualitative and 
quantitative analysis of allantom—Jean Loiseleur 
The state of the biochemical constituents, especially 
the proteins, in anhydrous solutions Proteins and 
other biochemical constituents are soluble m certain 
fatty acids, forming, in the absence of water, true 
solutions ~G Ramon The production of the tetanus 
antitoxm —Georges Fontts and Lucien Thivolle 
Tryptophane and histidine deficiency regarded as con 
tributing to Biormer’s disease (progressive pernicious 
anaemia) 

Melbourne 

Royal Society of Victoria, Dec 11 —J H Gathff 
and C J Gabriel Additions to, and alterations in, 
the Catalogue of Victorian Marine Mollusca Of the 
new records, ten are chitons, three bivalves, and twenty- 
two univalves, of which nine are included m the family 
TumdcB — F Chapman and W J Parr Notes on 
new and aberrant types of Foranumfera A new 
genus, Heronallenxa , is proposed for some previously 
described species of Lhscoroina The genus is found 
fossil m the Oligocene of Muddy Creek, the Miocene 
of Batesford, ana the Pliocene of England The recent 
specimens ore recorded off the Falkland Islands, the 
Antarctic, New South Wales, and Japan The new 
genus, Hofkertna f has for genotype Howchin’s Pul 
vinultna semtomaia , and is a member of the family 
Vtctonelhcke —F Chapman Occurrence of a fossil 
Hydracttma in Australia Hydractmta thcUchen is 
here newly described, from the Miocene of the Murray 
River Clms, South Australia It is quite distinct m 
specific structure from any previously described, aro 
is the first occurrence of the genus in Australian 
rocks The pensarc is papillate and encrusts a once 
existing gasteropod shell — W J Parr Victorian a£d 
South Australian shallow water Forammifera. Ope 
hundred and ninety four species and varieties ajre 
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recorded, innlnding sixteen described as new Several 
usually warm-water species are found In Bern Strait, 
but not on the South Australian coast, while other 
species described from the Miocene of Victoria are 
now recognised for the first time as living in the same 
area 


Official Publications Received. 

Burma, 

The South African Journal of Science, Vol 27 Being the Keport of 
the Twenty eighth Annuel Meeting or the South African Association 
for the Advancement of Science, Caledon, 1930, 7 July to 12 July Pp 
\lvi + 62a (Johannesburg) 80i net 
Journal of the Manchester Geological A**ociatlon \ol 1, Fart J 
1927-8 Edited by Laurance H Tonka. Fp 61 119 (Manchester) 
7* ttd 

Annual Keport of the Indian Central Cotton Committee, Bombay for 
the Year ending 81st August 1080, Pp ii+US (Bombay) 2 rupee* 
Air Miuietry Aeronautical Reeearch Committee Keport* and 
Memoranda. No. 1300 (K 41) A Harmonic Analysis or the Toniue 
Curve* of a Single Cylinder Electric Ignition Engine when throttled to 
\nrioua Mean Indicated Preaaarei, with an Appendix on the Estimation 
of forcing Torque* in Multl-Cylinder Engine*. By N S Muir and A 
ferry Pp, 14 + 11 plate* Is net. No 1884 (Ae 467) Wind Tunnel 
Experiment* with Circular Dinc*. By L. F U Simmone and N S 
Dewey (T 2919) Pp t> + 4 plate*, 9 <L net No 1387 (Ae 468) The 
itreaaes In a Had tally Spoked Wire Wheel under I oad# applied to the 
Run Parts Simplified Formulae and Curve* By Prof A J Sutton 
lippard and W E Francis. (T 2978 ) Pp 10 + 9 plate*. 9d net 
No 1338 (Ae 469) Stalled Flight Teate on a Bristol Fighter fitted with 
Auto Control Slot* and Interceptor* By K P Alston and Pilot* of 
Aerodynamics Flight, iUB (T 29”9 ) Pp 8+1 plate. 4d net. 
No 1839 (Ah. 471) Full Scale Experiment* on High Tip Speed Airscrew* 
— The Effect of lhlckne** of Section on Airscrew Performance By W 
(i Jennings and A Urmerod (T 8002 ) Pp 6+8 plate* 6d net 
Nu 1840 (Ae 472) Directional HLability of lllgh Speed Aircraft By 
H « Jennings (T mi) Pp. 4 + 17 piatee ttd net No. 1816 
(470) An Experimental Determination of the Intensity of Friction 
o7i the Surface of an Aerofoil By A Page and V M Fa 1 knur (1 293d ) 
Ip 24 + 18 plate® i* 8 d, net No i860 Technical Keport by the 
At Ideuts Investigation Sub Committee on the Accideut to the Aeroplane 
G A AAR at Meopham, Kent, on 21at July 1930 Pp 92 + 27 plate* 
net. (London H M Stationery Office ) 

Fukiion 

Mimoires d« Mti*6e Iloyal d Hlstolre Natu telle de Belgique. Hor* 
■>eilH KemilUU actentlflqu** du voyage aux lude* orientalo* N6ei 
i»tidal*** de LL AA KK le Prince et la Princnase Leopold de Belgique 
l ublleeB par V van Stroelen Vol 2, Fascicules SUsswaaeerschwamme 
'on Neugulnea. Von Wallher Arndt Pp 12 Vol 2, Fascicule 8 
1 wlenWr^s hydropolype* Par fi 1 eloup Ip 18 + 2 planche* Vol 
1 b wclcule 4 Scyphomedusen Von G 8tla»ny Pp. 12 Vol 2, 
l^cicuio 6 Die Ollgoohaeten Von W Mloltftelaen Pp 26 Vol 8, 
UsUcute 1 I laopoda (exol Ootscoidea et Epical Idea), par H F Nler 
■dranr, II Isopoda Kplcarides, par H F Nlerstraax et G A Brundei 4 
Hi Audi* Pp 17 Vol 3 Fascicule 2 Parasitic Oopepoda. By W 
Harold I eigh Sharps Pp. 11 + 6 plates Vol 8 Fascicule 3 Cirriptfde* 
if) Or C. 4 Nilsson Con tell Pp. 24 Vol 6, Fascicule I Batrnelens 
p«r Gaston Fr de Witte P> 8 (Bruxelles ) 

University of California Publication* in American Archaeology and 
Ethnology Vol 29, No 2 A Crow T*xt, with Grammatical Note*. By 
liobtirtH Lowie Pp 166 175 (Berkeley Cal Uuh ersity of California 
1 reus lxmdon Cambridge University Proas ) 80 cent* 

Ministry of Agriculture, Egypt Technical and Scientific Service. 
Bulletin No 97 Some Climatic Relation* of the Date Palm in Egypt. 
B) Ahmed K M Ghamrawy Pp. 11 +28 6 PT Bulletin No 100 

Development* of the Existing System for Seed Supply of Cotton in Egypt 
By Dr W Lawrenoe Balls Pp 11 + 8 plate* 6 P T (Cairo Govern 
nient Press.) 

Connell Permanent International pour 1 Exploration de la Mrr 
1 tap port* et procta verbaux de* reunion* Vol 67 Keport* or the 
Pioceedinga of a Special Hydrographic Meeting held on May 27th, 
■''JO In Copenhagen Pp. 99 4 00 kt Vol 08 Fluctuation* in the 

Vhimdarice of the various \ e or-Classes of Food Fishes Keport# pre 
l»at rd by Special Repoiters nominated by the Council ard indicating 
tlip Alain Result* brought out by the Papers read at the Biological 
Minting of London In 1929 Pp 116 4 60 kr Vol 69 Stotlstiques 

•uoJogiques «b considerations stir la population harengulFre de la 
Manclie orientate et du stid de la Mer dn Nord Pp 12 0 76 kr 
■ournal du Consent Vol 6 No 8, D4rembre H4digo par B, S Russell 
If 286.464 (Copenhagne Andr Fred Hnstettil*) 


Diary of Societies. 


FRIDAY, Fkbruary SO. 

\nhociatiom or Economic Biologists (Annual General Meeting) (In 
> Botany Department Lecture Room, Imperial College of Science and 
L-J rtchcology), at U 80 a.m. —Discussion on Biological Race* and their 
8igntt)uance In Evolution, to be opened by the President. Other 
speakers - Dr W B Brierley (Fungi), Dr P Brncs White (Bacteria), 
Dr T Goodey (Nematode*), Dr W H Thorpe (Inaecu), Dr W B 
TurrlU (Heed Bearing Planta). 

Geological Spoiltr or London (Annual General Meeting), at 3.— Prof 
E J Garwood Presidential Address 
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London Society (at Boyal Society of Arts), at 5 — H. Robertson 
f Modern Architectural PossJMliUsa. 

Royal Sooiarr or M spici as (Balneology and Climatology Section), at 6 
—Discussion on Research on Physiological Effects of Baths. 

Physical Society (at Imperial College of Science and TechnologyX at 6.— 
G (J Sherrafct and J H Awbery On the Velocity of Bound Waves 
in a Tube — P s, H Henry The Tube KHect in Sound velocity 
Measurement* —W A Wood Note on the Elimination of the 
fi wave length from the Characteristic Radiation of Iron 
Britihu Institute or Radiology (Medical Meeting) (at 82 Welbeok 
Street), at 6 —Dr H Cohen and Dr P H Whitaker Clnemato- 
graph of Ventriculography—Dr R E Roberts (a) Lymphosarcoma 
Involving the Stomach , (6) Carcinoma of I ung with Pathological 
Specimens —Dr J B Mather X Flay* of a Case of Idiopathic 
Myo*ttls Osslflcan 1H9« and 1980 — Dr H K Graham Hodgson 
Demonstration of the Technique of Method of btnns Investigation — 
C T Holland Radiographs of Unique Conditions 
Society ok Chemical Industry (1 iverpool Section) (Annual Meeting) 
(at Liverpool University), at 6 —L wild Modern Developments lu 
Printing 

Institution or Mechanical Enoinrkrs (Annual General Meeting), at 

6 — Capt A Swan, H Sutton, and W D Douglas An Investigation 
of Steel* for Aircraft Engine Valve Springs — K. G U Batson and 
J Bradley The Fatigue Strength of Carbon and Alloy Steel Plates 
os Used for Laminated Springs 

Society ok Dyers and Colourwth (at Manchester Literary and Philo 
MOpliical Society) at 7 —J 8 Wilson Soltzol Dyealufl* 

Royal Pmotoorakhiu Socirty ok Great Britain (Pictorial Group— 
Informal Meeting), at 7 — Dlscmwion ou the Work of M Puys 
Society ok Chemical Industry (Newcastle Section) (Jointly with 
Northern Cok* Oven Managers Association) (at Armstrong College 
Newcastle upon Tyne), at 7 80 —Dr S K Illingworth Some Aspects 
of thu Carbon (nation of Cttal 

Ei EfTRioAL Dev lloi ment Asinn iation (at Royal Society of Art*), at 

7 30 —1 I Barnard Electrical Methods Ventilation and Air Con 
dibinning 

Junior Institution or Engineers (at Royal United Seivtcei Instlta 
tion) at 7 80 —A I Grant The Construction of the Variable Density 
luuoel for the National Physical Laboratory at feddlngton 
Shipi kv Textii k Sot iety (at Shiploy lechnlcal Sohool), at 7 30 — A B 
Shearer Rayon li* Uses In Woven Fabrics 
Institution or Struotura i Engineers (at Merchant Venturer* Technical 
CoUegn Bristol) at 7 80 —K 1 Morgan Thrnnr* House 
Royal Society or Midioime (Obstetric* and Gynaecology Section), 
at S.- Dr A A On man and Dr H G Close Observations on the 
Plasma Bicarbonate and the Value of Alkalies lu the Treatment of 
some of the Renal Complication* of Pregnancy 
Royal Society or Medicine (Electro Therapeutic* Section) at 8 Si* — 
Discnwiion on the Future Policy or th« Section 
Royal Institution or Great Bkitain, at 9—Prof T B S Haldane 
Prehistory in the I Ighr of Genetic* 

Geologwth Ahwk iation (North East Cancawhlr'* Croup) (at Technical 
College Blackburn).—W L turner With the Geologists Asaociation 
in C xechoslovakla (Le< tore) 

Rikhpate Textii n H*»cijcty (at Technluil School* Rochdale)—Gregg 
Modern Weaving Methods 

bJ 1UHDA Y, February 21 

North or Kboi and Institute or Mining and Mechanical Engineers 
(at Newcastle upon Tyne) at 2 SO —T V Simpson Old Mining 
Record* and Plans — Pajw upen for jurther dutrvimton —W H Connell 
Some Recent Improvement* in Surveying Instruments 
Royal Inhtitution or Great Britain at J — J Stephen* On the 
Reading snd Speaking of Verse (2) Difficult Poets 


MONDAY, February 28 

Institute or Actuaries at 6 — D Houseman Suggestions on the 
Legal Aspect* of J lf« Office Practice 
Institution or Mechanical Engineers (Graduate* Section, London), 
at (i 46 — D G Sopwith Fatigue In Metals 
Institution or Eikctrical Engineering (North Eastern Centre) (at 
Arm*trong College, Newcastle upon Tym') at 7 —K f Norris and 
K W Taylor High Voltage Testing Equipments -B L Goodlet, 
F 8 Edwards, and F K. Perry Dielectric Ihonomena at High 
Voltages 

Royal Society or Medicinb (Odontology Section), at 8 —A, Hopewell 
Smith (a) Evidence against the Theory of Metabolic rropertie* of 
Human Enamel (6) The Head of an Egyptian Mummy 
Royai Geographical Society, at 8 80 —P C Viewer The Karakoram 
and Tarklatan Expedition of 1920-80 
Cauueidge Puilosophicai Society (In Botany School Cambridge), at 
8, 45 —Prof H V Appleton Wireless ExploraUou of the Upper 
Atmosphere , ^ 

Institution or Electrical Engineering (Western Centre) (at CardlfT). 
—Prof W Cramp Tlie Birth of Electrical Engineering (Faraday 
Lecture). 

TUESDAY, February 24 

Royai Society or Arte (Dominions and Colonies Meeting), st 4 80 — 
A. Wiggles worth Tbe Hsrd Fibre industry, with special reference t 
the British Empire „ 

Imperial Como* Chemical Society (in Main Chemistry lecture 
Theatre, Royal College of SclenceX at 5 10 —Prof G T Morgan The 
High Prensure Plant at the Chemical Research laboratory, Teddington 
(Lecture). 

Royal Jnstitutjon or Great Britain, at 6 16 —Sir William Bragg 
Recent Experimental Physic# (8) Adhesion (1). 

[nmruTiOM or Civil Engineer*, at 6 _ . 

lM»tiTtmoR or Municipal and County Bnoinebrs (Northwestern 
District) (In Geological Department, University, MsuohesUrX it A. 80 — 
K. Morton The Properties, Selection, and Sped flea 11 on of Sandstones 
fbr Use a* Kerbstones on Main Thoroughfare*. 
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UsrrrutiON or Electrical Enoinbim (North Midland Centre) (at 
Hotel Metro pole, Leeds), at 7 ~E Fawsset and 0 E Moore 
Apparatan a ml Method- for Accurate Maintenance of Large A 0 
Energy Meter*. 

Institution or Electrical Engineers (North Weatern Centre) (at 
finglDenr* Club, Manchester) at 7 — B T Norris and i W Taylor 
High Voltage retting Equipment*, —B L Ooodlot, F 8 Edwards, 
and ¥ ft Perry Dlelecirlo Phenomena at High Voltages, 

Royal Photographic Society or Great Britain (Scientific and 
Technical Oroup) at 7 —E R Davie* The Electrical Measurement 
of Reflection DmudLlBs, and a New Photoelec trio Refiectlon Density 
Meter —M Game* Demonstration of the Taxlphote 
Institution or Ei eutrigal Knoinesrs (Scottish Centre) (at 80 Elm 
bank Crescent Glasgow), *t 7 80 —Prof G W O Hows Wireless 
Telegraphy and the Upper Atmosphere 
INSTITUTION ok Engineer* and shiiiutildere in 8<mAKii (at 89 
filmhank C re«cont Glasgow) at 7S0.-G J Lugt Supercharging 
with speolal reference to Werkspoor Engines 
Nelson textii k Society (at Nelson Technical College), at 7 30 —J Yates 
ManufauturluK Kfflilency 

Quekktt Microscoi igal Club (at 11 Ohandos Street, W 1), at 7 80 — 
Gossip Meetlt g 

Britihu Kinsmatookai if B^x iety (at Film House, Wardour Street) at 
7 46 

Royal Anthbopoukjical Inbtitutm, at 8 30 —Miss Wtnifred Lamb 
Excavations at Therm! in Lestsw 

Royal Akhonauthal Hm ikty (Manchester Branch)—Alfred Herbert 
Ltd Machine Tools 

WEDNESDAY, February 26 

Society ok Giahh Technology (In Applied Scleme Department, Uni 
verslty Sheffield) at 2 - llie Use of Ammonium Sulphate in Accelerat 
Jng the Melting of Glass —M Parkin, Prof W & H Turuei, and 
W T A Warren Part I Experimental Small Scale Melting* —The 
Research Staff of Imperial Chemical Industries, ltd Part II 
Experimental Meltings In a Tank Furnace —Dr J T Howarth and 
Prof WES Turner The Temperature of Incipient Glass Formation 
Bkitihh Astronomic ai Akhoc ianon (at 81on College), at 6 
Geological Society or London, at 6 80 - Dr W J Arkell The Upper 
Great Oolite, Bradford BedH, and Furest Marble uf South Oxfordshire, 
and the Succession of the Gastropod Faunas In the Great Oolite —Dr 
A Heard and J E Jones A New Plant ( ThaVonia ), allowing 
Structure from the I ower Downtonian Rocks of Llandovery, Car 
marthenshlrr 

North East Coast Inhtitittion or Kngineir* and Shicbuilders (Tees 
side Branch—Graduate Section) (at Cleveland Scientific and Technical 
Institution Middlesbrough), at 7 —II MoJvor Borne Aspects of 
Mechanical Design 

Inshtute or Chmuisthy (Belfast Section) (at Royal Belfast Academical 
Institution), at 7 SO - J A Matthew Effects of Air Humidity on 
Cellulose 

Royai Society or Abt* at 8 —W G W Mitchell Developments In 
Television 

O.B C Society for Constructive Birth Control andRaciai Progress 
(at Essex Hall Strand), at 8 80 —Dr Marie Stop** The Ijuubeth 
Resolutions and the Papal Encyclical -Some Contrasts and Comments 
British Psychological Society (Medical Section) (at 1 Wimpole Street), 
at 8 80 Dr Adrian Stephen Ou Defining Psycho-analysts 

THURSDAY, February 26 

Royal Society at 4 30 —J C Kccles and Sir Charles Sherrington 
Studies on the Flexor Reflex, 1 V —1 rof A V Hill and J I 
Parkinson Heat and Osmotic Change In Muscular Contraction with 
out Lactic Aclcl formation 

Royal College or Physicians or London at 6 —Surgeon-Comdr 8 
I Dudley Some lessons of the Distribution of Infection* Disease in 
the Roysl Navy (Mllruy Lectures) (1). 

Royal Institution or Great Britain, at 6 16 —Prof J B 8 Haldane 
Respiration (J) 

IwannmoN or Mining and Metai luroy (at Geological Society) at 5 30 
Child-Study 8ociety (at Royal Sanitary Institute), at 6 -Sir Philip 
Hartog English Composition for Children of Twelve and Upwards 
Institution or Eikcthkal Enoineerb at 6—Prof W Cramp The 
Birth of Electrical Engineering (Faraday fracture). 

Institution or Locomotive Engineer* (at Institution of Mechanical 
Engineers), at fl —R G K Vellantlu Compourd Locomotives on the 
Faria Lyon* Mediterranean Railway 

Royai Aeronadtxlai Society (Jointly with British Gliding Association) 
(at Rnyal Society of Arts) at 6 30 — Oapt F Kntwiatle Meteoro 
logical Aspects of Gliding and Soaring 
Institute or Metaij (Birmingham Section) (in Chamber of Commerce, 
Birmingham), at 7 —J L Williams Presa Tool* for Sheet Metal 
Working 

Royal Photographic Socirty on Great Britain, at 7 — J M Cross 
When Scouting Won 

Iuoehicm Society (at 20 Groavenar Gardens, 8W1), at 8.15—Study 
Circle 

Royal Society or Medicine (Urology Seotion), at 8 80 —Dr W R 
Reynell Sexual Neurosis 

Royal Aironautioal Society (Gloucester and Cheltenham Branch).- 
Anglo-American Oil Oo., Ltd Motor Fuels and Modern Methods of 
Tenting 

Royal Aeronautical Society (Yeovil Branch) —Major C J Stewart 
Latest Aircraft Instrument Development* 

m FBI DAT, Jtft»RUARY 87 

Institution or Electrical Engineers (West Wales (Swansea) SnU- 
Onnbre) (at Eleotrlcity Office*, Swansea), at 6.— B Leggett The 
Medical and Surgical Application* of Electricity 
North Bast Coast Institution or VtotMiaa and Shipbuilder* fat 
Mining Institute, Newcastle upon Tyne), at 6 —Dr J Montgomerie 
Bone Notes on Motor logins Seating# 
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Oil and Colour Chemists Association (Jointly with Institute of the 
Rubber Industry) (at Milton Hall, Manchester), atT —U F Thompson 
and E V Bratby Colours used in the Rubber Indus try 

Blackburn Textile Society (at Blackburn Technical College), at 7 80 — 
J H Strong Some Modern Tendencies in Cotton Manufacturing. 

Society or Chemical Industry (Newcastle upon Tyne Section) (at Arm 
strong College, Newcastle upon Tyne), at 7 80 —Dr B Moore Fused 
Silica In Industry 

Society or Gbbmical Induetrt (South Wale* 8eotion) (at Cardiff 
lechnical College), at 7 80.—A Wataon Building Research 

Junior Institution or Engineers, at 7 80.—W A Tookey Oil Engines 
for the Maritime Fishing Industry 

Royal Society or Medicine (Epidemiology and State Medicine Section), 
at 8 - Dr P Manaon Bahr The Epidemiology of Human Trypanoso¬ 
miasis 

Royal Institution or Great Britain, at 9 —Sir Francis Younghuaband 
The Re Birth of India ^ 

Society or Chemical Industry (South Wales Seotion) (st Thomas CaW, 
Swansea).—Dr A. J Amor The Pathology of some Industrial Poisons 

Royai Aeronautical So< ikty (Hull snd Leeds Branch),—H Sutton 
Aircraft Light Alloy* 

SATURDAY, February 28 

Mathkma ncAi Aswx iation (at Bedford OollegeX at 8 —W J Dobbs 
The Correlation of Trigonometry and Geometry in Elementary School 
Mathematic* 

Royal Imhtitdtion ok Great Britain, at 8 —J Stephens A Poetry 
Recital 

PUBLIC LKCTURBB 

SATURDAY , February 21 

Hobmjmah Museum (Forest Hill), at 8 80 —R W Sloley Water-Clocks 
and Sun Dial* 

MONDAY, Fkbkcary 28 

London School or Hygiene and Tropical Medicine (Public Health 
DIvImIou), at 6 — T D luutig Meat Inapec tlon 

Kino a Can lkoe, London, at 6 80 —A A Pallia The Exchange of 
Population* in thi Near Ea*t (1918-1928) 

London School ok Hyoiknf and Tkokicai Maun ink, at 6 —Prof 
E P Caithoai’t The National Diet, (Succeeding I ecturo un Feb 24 


TUESDAY Fxhruary 24 

London School ok Economic at 6 — W P Yetta The Cult of Ancestor* 
In Ancient China ^ 

University College, London, at 6 —Dr U R Ing and Dr Winifred 
M Wright Phjateal Properties and Chemical Structure of Drugs ill 
relation to Pharmacological Action (Succeeding Lectures on Fen 26, 
Mar 5 6 10 and 12 ) 

Urrhuam Loi lkoe, at 6 —Sir George Newmtn i hyslc, (Succeeding 
Lecture* on Feb 26 26 and 27 ) 

Royal Sanitary Institute, at 8—E A KI*hy Silicon!* Prevention 
Method* (Chadwick lecture) 

WEDNESDAY , February 25 

London School or Hygiene and Trohcai Medicine (Public Health 
Dl vision), at 6 —T D Young Meat Inspection 
Kino a College I.onixjn, at 6 30 — Dr J A Williamson The Great Age 
of Ptwcovery The First Circumnavigation 
Bihkukck Oni i kgk, at 6 — Dr G Shearer The X Ray Microscope 
Belfast Mussum and Art Gallery, at 8—J F Hunter The Making 
of Print* from Wood and Linoleum Block* 


THURSDAY, February 26 

University Cor ieor, London, at 6 80 —M M Tod The Light thrown 
by Greek Inscription* on the Life and Thought of the Ancient World 
(Snc< wding Lecture* on Mar 6 and 12 ) 

SATURDAY February 28 

Hokmiman Museum (Forest Hill), at 8 80 —A M Hocart Spirit 
Worshipper* of the South Seas 


EXHIBITION. 

Wednesday, Feurlary 26 

Bikkbbck College, st 8 — Exhibition of Recent Film* of Natural 
Hlitory Subject* produced by Msual Education, Ltd 


CONFERENCE. 

February 27 and 28. 

Association or Technical Institution* (at Merchant Taylors Hall 

B 0 3). 

briday, Ftb 27, at U a m — liOrd Bustaoe Percy Introduction ot M^j 01 
Gen Sir Philip Nash a* President Elect 
Principal B Mouat Jones Technical Education In Russia 

Friday, F*6 27 (aAeriwon), and Saturday, F*6 38 (morning)— 

G H Gater A Descriptive Account of Technical Bduoatibn h> 
London. 

Oomyn* Carr lndu*trial Administration 

Principal J A. Todd National Certificate* In Oommeroe 

J W Rama bottom Commercial Education in America. 
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Work of the Forestry Commission 
Progress and Promise 
II 

I N view of the fact that the first ten years period 
of the Forestry Commissioners’ work was to ex¬ 
pire at the end of March 1929 and that a new grant 
to continue the work would have to be obtained from 
Parliament, the Commissioners in 1927 discussed 
with the Government the question of a forest policy 
for Great Britain under the heads (1) general forest 
policy, (2) programme for the second decade (being 
an instalment of policy) which the country was in a 
position to undertake 

Under the question of a general forest policy the 
Commissioners held that in order to ensure a supply 
of home grown timber (both softwood and hard¬ 
wood) adequate for the norma] well being of the 
nation and for safety in time of national emer¬ 
gency, it was necessary to proceed steadily with the 
afforestation of uncultivated land and the improve¬ 
ment of existing woodlands (almost totally neglected 
during the first decade) A census of existing wood¬ 
lands was published by the Commissioners in 1924 
An analysis of this most valuable and interesting 
report showed that the acreage of hardwoods in 
Groat Britain was depreciating, and that the existing 
woods and the areas which had been felled were in a 
far from satisfactory position—that, in fact, there 
was little chance of the private proprietor being able 
to undertake the work 

In the forecast of the present decade’s work, it is 
stated “ It had been hoped that the first decade 
would witness the planting up of arrears of fellings 
accumulated during the War, and the second (de¬ 
cade) improvement of existing woodlands and a 
large extension of the area under forest These 
expectations are very unlikely to be reaksed ” This 
statement is a most surprising one to find in the 
report From 1922 onwards it must have been 
patent to the Commissioners, several of them im¬ 
portant landowners, that the heavy taxation and 
death duties would make it impossible for the 
private owner to do much to assist the reafforesta¬ 
tion of the areas felled during the War Further, 
the Commissioners presumably had at their dis¬ 
position official statistics showing the position of 
the country generally ms d vts taxation, the break¬ 
up of estates, and so forth All that was needed 
was a broad forestry administrative experience to 
point the way to efficient handling of a difficult 
position 

The Commission, however, was tied to a fixed 
annual coniferous planting programme This next 
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decade it ib again tying itself down in a similar 
fashion There have already been many complaints 
throughout the country on the neglect to replant 
hardwood areas throughout the first decade, an 
insignificant 7000 acres being the total area dealt 
with by the Commissioners The latter comment 
upon the difficulty of dealing with the owners of 
such areas, touch upon the possibility of asking for 
powers for compulsory acquisition, etc But the 
proposed programme definitely shows preoccupa¬ 
tion with the coniferous planting programme and a 
lukewarm attitude towards the existing forest or, 
better expressed, woodland areas, throughout the 
country—whether felled during the War, exploited 
since 1919, or being exploited (as are many oak 
woods) at the present time Owing to the neglect 
of the areas felled during the War, they have now 
been lying disforested for at least twelve years , the 
forest soil has deteriorated by that period of years , 
the surface is covered with a heavy weed growth, 
which will be expensive (and is proving so) to 
remove The Commission has offered grants to 
private proprietors to assist m the replanting of 
such areas, but admit the practical failure of this 
polioy 

The ten year forecast furnishes no evidence that 
the Commissioners have advanced any further 
towards a solution of this important matter It 
would appear that they intend to allow the bulk of 
these areas, possessing a true forest soil, to remain 
for twenty years unplanted , whilst they purchase 
elsewhere bare areas of necessarily poorer soil, to 
grow a coniferous crop, of problematical value at 
the end of a first rotation Surely the Commis¬ 
sioners realise that the discovery of a solution of 
this very urgent problem rests at their door At 
present they do not appear to have got further than 
the suggested possible course of asking Parliament 
for oompulsory powers to acquire such areas It 
mayjbe suggested that such a step would not un¬ 
likely prove widely unpopular and would do serious 
damage to the cause of forestry m Britain 

That the value of the Commissioners’ work sinoe 
1919 is recognised by Parliament is evidenced by the 
grants made for the next decade At the instance 
of the late Conservative administration, Parliament 
voted a sum of £5,500,000 into the Forestry Fund, 
commencing from April 1, 1929 This sum was 
increased by the succeeding Labour Government to 
£9,000,000 goreet receipts during the decade are 
estimated at £2,160,00(V : *giving a total sum for 
expenditure during the penod of £11,160,000. 

For forestry operations the estimated cost for the 
decade is slightly more than £8,000,000 Provision 
No. 3200, Von 127] 


is made for the acquisition of plantable land at a, 
uniform rate of 60,000 acres a year The total 
planting programme is placed at 353,000 acres, made 
up of 330,000 acres of afforestation and 23,000 acres 
of replacements—that is, of replanting existing 
plantations I It is proposed to continue the system 
of planting grants, and it is anticipated that between 
£140,000 and £150,000 may be expended on this 
work during the decade On the subject of forest 
workers’ holdings, it is laid down that 3000 will be 
established during the penod, at an average cost of 
approximately £625 each Education and research 
are each to have allotted £100,000, and special 
services £20,000 

The objects and aims of a forest policy in a 
country are not necessarily always involved m 
direct revenue returns in cash The indirect re¬ 
turns, in so far as they are advantageous to the 
community at large, may have a higher value In 
Bntain it is this latter point of view which must 
govern the forestry question for some time to come 
So far as can be judged in these very difficult times, 
the grants made by Parliament may, through the 
indirect benefits accruing to the people, be fully 
justified, and the public may be obtaining a full 
return for the money expended Future genera¬ 
tions will be able to give the true answer But it is 
believed that the advent of the Commissioners and 
of their work has already proved of benefit to the 
community on the countryside The second decade 
of their activities would be of even greater value to 
the country as a whole, if the Commissioners would 
tear up the Acland Report—of admitted value in 
its day, up to a certain point—and adopt a wider 
vision and broader principles of forest admims 
tration 


Physiographic Evolution of Britain. - 
The Phy8%ograph%cal Evolution of BrUatn By 
Dr L J Wills Pp vui + 376 (London 
Edward Arnold and Co , 1929 ) 21s net 
T is one of the primary aims of stratigraphical 
geology to integrate into a picture or chart 
the results of the mapping of rocks or deposits 
and the paleontology of eaoh noteworthy geo¬ 
logical penod From the early years of the last 
oentury, if no earlier, the pioneers such as Lyell 
and Trimmer had resorted to this method of 
portrayal, and the device has been employed by 
many, perhaps most, of their successors, Sow* 
have been content to represent an ‘ideal land¬ 
scape * or a restoration of the assumed distabutfon 
of land and water at some specific penod of 
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an «rea of limited extent, while others, greatly 
daring, have transgressed narrower limits and 
attempted to depict regions of continental or 
even wider extent 

In these exercises, more than in most specula¬ 
tions, an author is giving hostages which he may, 
to his sorrow after, have to redeem, at the same 
time, the discipline of a preliminary essay upon a 
map may, wad doubtless often does, disclose in¬ 
compatibility, quite as often as it opens wider 
vistas 

The subject of the present work has been dealt 
with comprehensively by only two previous 
writers—Hull in 1883 and Jukes-Browne in suc¬ 
cessive editions m 1888, 1893, and 1911 These 
works still have a value, especially the last, for 
the stratigraphical data they furnish, allowance 
being made for corrections and results that have 
accrued from later researches, but Dr Wills’s 
book approaches the subject with a fullness of 
knowledge to which the earlier writers could make 
no claim Though m the preface Dr Wills 
modestly defines his aim as ** to fill a certain gap 
in student literature ”, there is, we venture to 
say, no geologist, adept or novice, who will fail 
benefit by attentive reading, whether for its 
copious references to British and foreign literature 
or for the ontical faculty which is brought to bear 
on the strong and weak points of attractive 
hypotheses 

Part 1 is devoted to the physiographical 
principles upon which these reconstructions are 
based, and the subject is illustrated by a large 
number of well-chosen diagrams, most of which 
are original, either in their entirety or as the 
author’s amplified interpretation of verbal de¬ 
scriptions of other writers (for example, Fig 9, c 
Ring-dykes and cone-sheets) A short discussion 
<flt the nature of the geological record completes 
Part 1 , our author then plunges very literally 
tn mediae ree —into, not the restoration of Pre- 
Cambnan physical geographies, but into the Post- 
Carbomferous systems! This is because “ the 
newer rooks of the geological column on account 
of their greater simphoity are better fitted than 
the more ancient systems for a Btudy of the 
physiographical phenomena of the past ” 

In these " newer rooks ” the author includes 
the uppermost Coal Measures and Permian rocks, 
as they and the Trias, m his judgment, originated 
Jmdar more or less similar conditions on the 
surface of a new continent that he considers to 
have begun to emerge first in Coal Measure times 
The present reviewer is disposed to antedate the 
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emergence of this land mass, in view of the many 
signs of continental conditions seen in the Old 
Red Sandstone and in the Lower Carbomferotu 
beds throughout the greater part of the British 
area “ It was during the latter part of the Car 
bomferous penod that great earth-movements [the 
Horcyman] set m, which continued intermittently 
until its close and for long after ” 

At the close of the Cretaceous penod, a cntical 
condition had again come about which brought 
with it vast modifications of the European geo 
graphy, by which the widely extended Chalk Sea 
was expelled from the greater part of northern 
Europe, at the same time that the Tethys mam 
tamed the character and to some extent the position 
of the Mediterranean 

In our own region great events transpired, 
earth-movements began which were accompanied 
by voleame activity affecting a tract extending 
from Cornwall to Greenland While these moment 
ous changes were in progress in north-west Europe, 
others still more impressive were developing 
farther south The Tethys, which had long sus 
tamed the rdle of a great settling vat for the 
detritus of two continents, now began to yield in 
a reverse direction, and from a mainly synclinal 
arrangement became, under compressive stresses, 
mainly a geanticline nipped between the jaws oi 
the two relatively rigid masses of Hercyman 
Europe and Africa The effects of this compree 
sion are seen in the overriding of the Alpine fore¬ 
land by successive * nappes * and the less pro 
nounced reversals of the African slopes These 
features are illustrated by text-figures 72-84 

The Cainozoie system m the Anglo-Pansian 
* cuvette *, a convenient term introduced by the 
author to signify “ a basin in which sedimentation 
is going on ”, is discussed m Chap xvu , and the 
Quaternary Penod under the headings “ Glaoiated 
Areas ” and “ Earth-movement and Climatic 
Changes in the Bntish Extra-Glacial Area ”, m 
Chaps xvm and xix , is a valuable summary of 
the results of recent work in glacial geology, in 
which the author has played an important part, 
and the noteworthy effects of Pleistocene earth- 
movements in Britain and especially m Scandi¬ 
navia 

The author then reverts to the consideration 
of the Pre-Cambnan and Palaeozoic systems which 
were held m abeyance until the more accessible 
record of the Post-Carboniferous senes had fur¬ 
nished a readily intelligible illustration of the pro¬ 
cesses involved Parts 3-8 are therefore devoted 
to the review of the topics of the Pre-Cambnan 
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conditions, especially the physiographical pro¬ 
cesses indicated 

“If we limit our studies to the era after 
a solid crust with continents and oceans had 
developed with an atmosphere and hydrosphere 
not greatly differing from those that have obtained 
in the Cam bn an and more recent periods, it seems 
logical to assume that the processes of change 
were similar to those of later times, though they 
may have differed m degree and in the tempo at 
which they worked ” 

The Lower Palaeozoic systems, embracing Cam¬ 
brian, Ordovician, and Silurian, are treated as a 
study of a geosynchno developing in a marine 
area with insular or submarine volcanoes This 
geosyncline had for its foreland a continental 
mass, ‘ Atlantis of which the portion now visible 
consists of the Outer Hebndes and the north¬ 
west Highlands, the foredeep comprised Scot¬ 
land, the Lake District, and northern Ireland, 
a second deep, at tira«s connected with the fore- 
deep, extended from north Wales to south-east 
Ireland The sinking of the sea floor persisted in 
its main features throughout the Lower Palaeozoic 
systems, and the distribution of the types of 
deposition is explained by reference to the regions 
of the sea floor 

At or near the close of the Silurian period a new 
restlessness affected the British area, of which 
some indications had already appeared The 
geosyncline began to give way, just as in Tertiary 
times we have seen that of southern Europe did 
It was in fact nipped, as the type was later, between 
two massive jaws, of which that on the south-east 
is obscure The culmination of this movement is 
placed by the author in the time immediately 
preceding the Dittoman, or upper part of the 
Lower Old Rod Sandstone , it affected not only 
the north-west and west of the British Isles but 
also extended in one direction through the length 
of Scandinavia, where its course is approximately 
north-east with overthrusting to the north west 
In its extension through Scotland and Ireland the 
alignment was changing to a more east to west 
direction m the south of Ireland, where it en¬ 
counters the Atlantic Beyond the two apparent 
termini these Caledomdes may with much prob¬ 
ability be traced on the north in a majestic curve 
through Spitsbergen into northern Greenland In 
the opposite direction, in the Acadian chain of 
North America, comparable structures have long 
been known, the connexion being by an assumed 
synckne crossing the present floor of the North 
Atlantio, with a branch passing up Davis Strait 
and Baffin Bay 
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A transgressive senes, marine in the south 
and continental in the north of Bntam, brought 
in a new continental condition indicated by the 
Old Red Sandstone and Carboniferous senes, to 
the descnption of which the author devotes some 
fifty pages The conditions of deposition of the 
Lower Carboniferous appear to have been more 
fully marine in the south and deltaic growths m 
the north, with occasional penods of balanoe 
between deposition and subsidence, leading to 
the formation of swampy flats upon which peat- 
beds to form coal seams were accumulated The 
clearer waters of the Anglo-Welsh area gave 
origin to great beds of Carboniferous limestone, 
the deposition of which was, however, controlled 
by faulting movements, of which the Craven 
faults marking off the * Rigid Block ’ of Prof 
Marr are examples The researches of Garwood 
and his school have enabled the mapping of the 
components of the limestones and of the Yoredale 
facies to be traced over large areas through the 
British area 

This phase was brought to a close by the in¬ 
vasion from the north of the great senes of coarse 
gnts of mainly deltaic ongin with intercalations 
of manno shales characterised by a succession of 
gomatites, forms by the aid of which the baffling 
complication of sandstone beds has been unravelled 
A very full discussion of the conditions attending 
the deposition of the Coal Measures, perhaps the 
most complete ‘ restoration 1 which is possible 
for any Bntish formation, and the formation 
and constitution of coal seams bnngs this section 
to a close 

A concluding chapter is devoted to the descnp¬ 
tion of the succession of volcanic rocks in the 
British senes 

It remains to say that the book is very fully 
indexed P F K * 


The Problem of Chemical Affinity 

Le probUme de VaffiniU chtmtque et Valomtsttque 
itude du rapprochement actud de la physique et 
de la chimie Par Prof Charles Brunold Pp 
v + 118 (Pans Masson et Cie, 1930) 20 

francs 

nPHE author of this very interesting essay has 
J* dealt with the theme of chemical affinity m 
its relation to physioal theories from the early 
period to the present day Hu treatment 
historical and cntioal, and the mam conclusion 
which he reaches u that the problems of chemical 
combination grouped together under the concept 
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4 affinity 1 have always proved, and are for some 
time likely to prove, much too complex and specific 
to allow of any explanation by prevailing physical 
theory which will prove at all satisfying to the 
chemist He begins his historical account by the 
statement that “ the notion of affinity was intro 
duoed mto scienoe in 1733 by Boerhaave ”, where 
as it is well known that the name was used by 
Albertus Magnus, and that very detailed wvestiga 
tions on elective affinity were published by Mayow 
in 1674, based on earlier quite definite and clearly 
expressed opinions of Boyle These ideas, earned 
further by Stahl (whose results seem to be incor¬ 
porated, without acknowledgment, by Newton in 
his “Opticks”), were summarised in the Affinity 
Tables of Bergman The first attempt to explain 
the results on the prevailing physical theory made 
use of mechanical conceptions, since mechanics 
was then the senior branch of theoretical physics 
Newtonian attractions were introduced, and when 
the researches of Berthollet had removed the 
foundation of Bergman’s theory, their author 
could still make appeal to the mechanical attrao 
tions between the particles to account for the 
action of mass 

^With Davy and Berzelius another epoch began 
The study of electricity had become of predoram 
ating interest in physics, and the electrochemical 
theory sought to subordinate all chenucal theories 
to the laws of electrostatics This view, m turn, 
soon proved insufficient, and the study of carbon 
compounds and substitution turned the thoughts 
of chemists away from the views of Berzelius 
The latter, however, had much in them which has 
reappeared m modern theory, especially in the 
views of Kossel, and as M Brunold says, the ex 
planations which may serve for the compounds of 
one single element, carbon, need not necessarily 
^pply to the other ninety-one It has gradually 
become clear that there are, in fact, two different 
types of valency at least, 4 polar * in ionic salts 
and ‘ non-polar * m oompounds such as those of 
carbon The ordinary valency formulae, which 
may express well enough the reactions of carbon 
compounds, fail completely in the chemistry of 
other elements The theory of Werner has filled 
an important plaoe w this field, and it would have 
been desirable for M Brunold to have devoted a 
little more space to its explanation With the 
advent of the theory of energy, a relation between 
affinity and heat of reaction was introduced, but 
this in turn proved abortive 
After the new advances in physics leading to the 
isolation of the electron and the study of the 
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structure of the atom, another attempt to explain 
the phenomena of chemical combination could be 
made The earlier atom models are considered 
one by one, and the reasons for their abandonment 
(after they had promised to provide explanations 
of valency) are explained In the dosing pages of 
the book it is made clear that the latest atom 
models are in turn fading from the screen, and that 
“ the mechanics of Bohr seems to-day out-of date ” 
In this section, the important part played by the 
Periodic Table, an achievement of pure chemistry, 
is properly emphasised “ Every time that the 
theories or methods of physics have, in the study 
of chemical problems, attacked a case of some 
slight complexity, they have been compelled to 
make an appeal to the results of chemistry, that 
is to say, to renounce at least provisionally a de¬ 
velopment according to their own proper means ” 
It will be seen that the opinions of the author, 
all of which are most carefully reinforced by rele 
vant chemical facts, are not without a certain 
vigour, and the book is one which both chemists 
and physicists can read with interest and profit 
The molecule with which the chemist operates is 
to a large extent static, and whatever relation 
it may have to prevailing physical theory, the 
4 octet ’ is something which, according to M 
Brunold, 4 works ’ 


Philistine Cities 

(1) Oerar By Sir Fhndors Petne Pp vn + 34 + 
72 plates 50s 

(2) Beth-Peletl (TeUFara) By Sir Flinders Petrie, 
with a Chapter by Olga Tufnell Pp vu + 26 + 72 
plates 50s 

(3) Corpus of Dated Palestinian Pottery By J 
Gar row Duncan Including Pottery of Gerar 
and Beth Pelet dated and arranged by Sir 
Flinders Petne, and Beads of Beth-Pelet dated 
and arranged by J L Starkey Pp 21+83 
plates 30<? 

(London Bntish School of Archaeology m 
Egypt, Bernard Quantch, Ltd , 1928-1930 ) 

HE Bntish School of Archeology in Egypt 
has widened the scope of its activities, and 
since 1926 has conducted excavations m the coast 
plain of south Palestme For this change there was 
the excellent reason that the only period of Egyp¬ 
tian history of which even the outlines are obscure 
is that of the Hyksos conquest, and for this it was 
in this quarter, whence those conquerors apparently 
came, that clues were most likely to be found 
(1) In 1926 and 1927 the selected site was Tell 

il 
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Gemmeh, identified with the Bibheal Gerar, eight 
miles south of Gaza and from the ooast, a natural 
hill of fifty feet, covered by another fifty feet of 
debris, scarped by the Wady Ghuzzeh and deeply 
eroded by wind and rain, so that only a small area 
of its original platform-top remains Sue successive 
periods of building were uncovered, within a depth 
of thirty feet, each ignoring its predecessor, so that 
there was good evidence for distinguishing the con¬ 
tents of each They were assignable, respectively, 
the latest to the Persian conquerors in the sycth 
century b o , the earliest to the Egyptian protector¬ 
ate of Thothmes III in the fifteenth Between 
these there were re occupations by Ramoses III 
about 1194 b c , by Shishak about 930 b o , by the 
Jewish Ama/iah about 810 bc, and by Psam- 
metichus I about 600 b c 
A mong architectural remains, the great military 
granaries are notable among the small objects, an 
interesting senes of safety pins, of local workman¬ 
ship, and surprisingly early date, according to the 
excavators , the copious strings of amulets and 
beads, of the centuries from 1200 to 950 B o , the 
evidence not only for iron smelting but also for the 
tempering of swords, about 870 b c , and the rudely 
sketched linear designs on limestone mcense- 
buraers resembling those of iron age Cyprus The 
pottery, especially in the 1 Philistine * penod, is in¬ 
fluenced , as at Lachish and Askalon, by Minoan pot- 
painting from oversea The numerous weights give 
a clue to successive commercial systems which have 
prevailed along the great corridor between Asia and 
Egypt, in which Gerar lay 

(?) In 1928 work was begun at Tell Fara, a largo 
site, rather farther inland, and deeply eroded by the 
Wady Ghuzzeh so that its structure waa revealed, 
with nearly fifty feet of ruins on a natural hill 
a hundred feet high Practical difficulties were 
greater here than at Gerar, the nearest water, for 
example, being eleven miles off The position and 
contents of this site identify it, as its name also sug¬ 
gests, with Beth Pelet, the home of tho Pelethites, 
King David’s royal bodyguard Besides the con¬ 
tents of the fort and its houses, tho cemeteries 
yielded instructive material The Hyksoe period, 
witb characteristic un-Egyptian pottery, and scarabs 
imitated from a senes of Egyptian models, runs from 
the days of the Xllth Dynasty to the XVth, which 
represents the Hyksos conquerors of Egypt, as 
known from graves at Yehudiyeh and it is claimed 
that the sequence of soarfb designs at Tell Fara 
shows that the XHIth and the XVIth Dynasties 
were parallel, and began together at the close of the 
XHth. 
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The Egyptian protectorate of the XVlU-XIXtk 
Dynasties is a period of conflicting influences 
Egyptian from the south, and Minoan from oversea 
Debased Minoan decorations are here dated sur 
pnsingly early, and oddly identified The scarab* 
seem to be still the basis of chronological sequence 
A steel dagger (PI xxi 90) about 1370 b c is note 
worthy both for form and for material Tut&nkh 
amends dagger is of the same generation Flange 
hilted daggers of bronze are also early of theii 
kind , and there are some interesting forms among 
the ear rings A terra-cotta horseman (TM 379) u 
oddly described as “ Scythian ” though dated “ tc 
the age of David and Solomon ” 

A notable group of tombs is described as “Solo 
mornc” They are stone-lined and roofed wit! 
stone-slabs, and contained ornaments of gold, witl 
occasional electrum and silver and fine comeliar 
beads The ivory gaming board, 188, is describee 
as “ unique ” on p 12, but as “ a well-known form ' 
on p 109 Among the later tombs, the Egyptiar 
lotus ornament on a vase (17 K7 in text, of 17 P5 ir 
PI xxxix ) is notable, if it be so early as is said , and 
the calendar reckoner (PI xl 481) very curious 
On the small face-amulets (xl 493-5) the feathei 
head-dress of the 1 sea-raiders ’ of Ramessid tuqet 
reappears Far the finest art works from this site 
are the silver bowl and bronze ladles, and the 
jointed bedstead of iron, bronze, and wood, from a 
fine tomb of about 850 b o 

The fort itself shows the same characteristic glacis 
defences as Hyksos sites at Yehudiyeh and Hello 
polls Its inner arrangements have naturally been 
much remodelled under Egyptian, Philistine, and 
Israelite rule , and the site was heavily refortified 
during Shishak’s occupation of Palestine in the 
tenth century 

(3) Mr J Garrow Duncan’s “ Corpus of Dated 
Palestinian Pottery ” includes the new material 
from Gerar and Beth-Pelet, and also from the 
American excavations at Bethshan, The arrange¬ 
ment is by shapes, and consequently f&bncs are often 
mixed, as Well as periods and sites , but for ready 
reference the shapes are most easily recognised , 
and a convement notation gives a clue to date and 
provenanoe Decorative designs are also analysed 
into their component motives, again irrespective of 
style or fabric, which is much less convenient ok 
instructive At the end is a similarly constructed 
key to Palestinian beads There are some useful 
notes on the general discrepancies in dating among 
earlier excavators in Palestine, and on the useless 
ness of oertain well-known pieoes of work, through 
neglect of obvious precautions. 
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r j€Cons de gdom&nc projective Par Prof Fedengo 
Enriques Traduit de la qu&trifeme Edition 
itahenne par Prof P Lab4renne Pp iv + 
430 (Pans * Gauthier-Villars et Cie, 1930 ) 60 
francs 

Thb present French translation from the fourth 
edition of these lessons on projective geometry by 
the eminent Italian mathematician-philosopher 
to a certain extent meets a long-felt want Per 
haps the most striking feature of the book is the 
remarkably clear and consistent way in which the 
subject is developed from its logical foundations 
solely by means of graphical methods, based upon 
five purely geometrical postulates together with 
a sixth which is the geometrical equivalent of 
Dedekind’s continuity theorem Although bo much 
stress is laid upon projective constructions, the 
relations between projective and metrical geo 
metry are expounded in the text whenever occasion 
arises, whilst the connexions with group theory 
and algebraic geometry are touched upon m several 
appendices 

As regards the detailed arrangement of the book, 
it is sufficient to state that the first five chapters 
deal with definitions, fundamental propositions 
and preliminary theorems, the law of duality, 
the postulate of contmuity, and Staudt’s theorem 
Then follow ohapters on projectmties and in¬ 
volutions between forms of the first and second 
ranks, with applications to conics, their projective 
and focal properties, and to cones, ruled quadnes, 
and twisted cubics A chapter on projectivities 
between forms of the third rank completes the 
work The perusal of this book is sure to afford 
great pleasure to all interested m the development 
of projective geometry 

Testing Radio Sets By J H Reyner Pp vn + 
178 +8 plates (London Chapman and Hall 
Ltd , 1930 ) 10s 6d net 

This book gives a senes of suggestions for the 
tracing of faults in the simpler types of receiving 
apparatus It is not likely to be of assistance to 
qualified radio engineers, but, as there are few 
books on the subject, it will be useful to amateurs 
with a limited amount of technical knowledge 
The author’s discussion of the effects produced m 
a high frequency ohoke coil is correct, provided 
that it is not in parallel or virtually m parallel 
with other components of the reoeiver* The con¬ 
clusion he draws (p 59), that it acts bke a small 
capacitance which has the property of allowing 
direct current to pass through it, is too vague 
The advisability of discharging the condensers in 
an eliminator of mains-driven receiver is pointed 
out The way he suggests, however, of placing 
the metal part of a screwdriver across the terminals 
of the reservoir condenser, is open to criticism, for 
,suoh violent discharges have been known to damage 
the condenser. It would be better to discharge it 
through a resistance 

The part of the book dealing with * laboratory 
testing \ seems to be a brief outline of the measure- 
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menta that can be made in the author’s own 
laboratory In places it would be well if the author 
had been more expboit On p 23, for example, 
we read, “ we will assume that this circuit func¬ 
tions, hut in a poor manner ” There are many 
different ‘ poor manners ' m which a circuit can 
function The chapter on American test data will 
be useful 

Growing Tree and Small Fruits By H B Knapp 
and E C Auchter (The Wiley Farm Series) 
Pp xm + 5I0 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1929) 15 s net 

The needs of practical fruit-growers and students 
are here specially catered for by providing them 
with a text book which can also be used as a refer¬ 
ence volume for points of detail To this end, an 
attempt has been made to render the various sec¬ 
tions of the book complete and independent, in 
order that information unnecessary for the indi¬ 
vidual may be passed over without fear of losing 
other points germane to the question in hand 
Each of the main fruits is dealt with separately, 
from harvest to harvest, marketing operations 
being included , and in addition special chapters are 
devoted to wider problems of more general applica¬ 
tion, including, amongst others, orchard establish¬ 
ment, pruning, propagation, thinning fruit, and the 
control of diseases and pests Here again, where 
necessary, the application of the problem to 
particular fruits is indicated individually and 
adequately indexed The scientific names of somo 
species of the common fruits are appended, and 
hints for practical work, given at the end of each 
chanter, increase the usefulness of the volume for 
students’ class work 

The Journal of the Institute of Metals Edited by 
G Shaw Scott Vol 43 Pp xn + 838 + 40 
plates (London Institute of Metals, 1930) 
31* 6d net 

Studies of the influence of gases on cast metals 
occupy an important place in this volume Both 
hydrogen and sulphur dioxide cause unsoundness in 
copper and bronze, and removal of them by means 
of nitrogen or some other insoluble gas, or by melt¬ 
ing under reduced pressure, has been found to 
improve the quality of the ingots or castings The 
four papers on this subject all owe their origin 
to the Non-Ferrous Metals Research Association, 
whilst the same body is responsible for the work by 
R Genders on the increased resistance to corrosion 
produoed by the addition of small quantities of 
aluminium to brass, this being one of a number of 
instances now known of the protection of an alloy 
by an external film consisting mainly of aluminium 
oxide A communication by C F Elam is interest¬ 
ing as recording the progress of solid diffusion of 
zrac through brass by the application of X-ray 
methods A lengthy paper by T A Rickard on 
the early use of the metals led to a discussion in 
which archaeologists as well as metallurgists took 
part The scope of the Institute of Metals is wide, 
and its journal is an invaluable souroe of informa¬ 
tion concerning the progress of metallurgy 
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Letters to the Editor. 

[The Editor dot* not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Meaning of Existence 

Prof Muirhead’s illuminating letter in Nature of 
Feb 7, p* 197, raises innumerable questions which I am 
not qualified to discuss with him, but I should like to 
add a comment on the narrower scientific aspect of the 
problem 

Here are two quotations, forty years apart, from 
eminent men of science 

(1) Lord Kelvin in 1889 [The ether] is the only 
substance we are confident of in dynamics One thing 
we are sure of, and that is the reality and substan 
tiahty of the luminiferous other ” 

(2) Sir Arthur Eddington in 1929—“Among leading 
scientists of to day, I think about half assert that the 
ether exists, and the other half deny its existence * but 
as a matter of fat t both parties mean exactly the same 
thing and are divided only by words ” 

We are in the paradoxical position that two scientific 
workers of to aav who say “Yes” and “No” both 
mean precisely the same thing, while two scientific 
workers forty yeais apart, who both say “ Yes ”, mean 
diametrically opjxjsite things The key to the para¬ 
dox is, I think, to be found in Prof Mmrhead’s words 
“ before there can be any talk of existence you must 
define the world within which it is affirmed—what the 
logicians call ‘ the universe of discourse ’ ” 

The physicist of forty years ago did not suspect the 
need for any such definition Surrounding and con¬ 
ditioning our world of consciousness, he saw a vast 
independent universe of concrete machinery, which 
he unthinkingly and unconsciously accepted as his 
‘ universe of discourse * On the other hand, the 
scientific worker of to day finds his ‘ universe of dis 
course * in the phenomenal i mi verse as apprehended 
by his brain The crux of the matter seems to me to 
be that this does not—like the old ocean of machinery 
•—provide a single, clearly defined 1 universe of dm 
courso * It rather gives us a collection of universes of 
discourse, some greatly overlapping but some almost 
independent, some objective but some largely sub 
jective 

First there is the universe of the astronomical 
observatory and the physical laboratory, which is 
“ continuous with the world of the felt, waking body ”, 
experience showing that this is identical for all of us, 
at arty rate outside lunatic asylums I think science 
now compels us to give an unqualified denial to the 
existence of an ether in this universe of discourse 
Then there is the mathematical universe of dis¬ 
course, which deals only with such phenomena as can 
be reduced to * pointer readings 1 Those who want 
an ether m this universe may have it, just as they 
may have Cartesian or polar ©o ordinates if they 
want them, but it will be a mathematical ether, 
not ‘continuous with the workl of the felt, waking 
body’ 

Finally, there is the universe of discourse provided 
by that world which, in Prof Muirhead’s words, 
“ resolution into mathematical symbols or * pointer- 
readings ’ failsto make mteUigible ”, including—-if one 
must use the word—the wofld of ‘ values * Although 
I am in almost complete agreement with Prof Muir- 
head, I differ from him m tmnking that an ether can 
have any existence in this world, hr even any meaning. 
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mainly, I suppose, because ‘ values ’ do not enter into 
clearly defined relations with time and spaoe In 
bn6f, I would contend that m the physical world an 
ether is non-existent, in the mathematical world it 
comes into being at the beck and call of the mathe 
matician , in the world of * values ’ it is meaningless 

J H Jeans 


Validity of the Genus Sinsathropt/M. 

Prof Mabcellin Boule, Director of the Museum 
National d’Hmtoire Naturelle in Pans, has wntten to 
me with reference to my Henderson Lecture, “ The 
Significance of the Peking Man ”, extracts from which 
appeared in Nature of Feb 7 (p 202), to direct my 
attention to tho fact that long before Dr Wernert 
expressed doubt as to whether tne Peking man should 
be excluded from the genus Pithecanthropus he had 
made the same protest To quote his own words 
“ Je crois etre le premier k avoir rapproch6 intimement 
le Sinanthropus du Pithecanthrope Voyez UAnthropo 
logit , t 39 (1929), pp 455 460 

In my Edinburgh lecture I purposely refrained 
from mentioning Prof Houle's name, because has 
opinion was expressed before the fuller information 
was available, which seems to me to be fatal to his 
view Dr Wemert’s book was wntten, however, 
after this evidence was issued Hence it was not 
unfair to quote him as the supporter of an opinion 
which 1 think is mistaken 

The question of priority is not a matter of any 
particular consequence As a matter of fact, at a 
meeting of a students' society in this College (the 
University College and Hospital Anthropological 
Society), before either Prof Boule or Dr Wemert 
raised this question, Dr H S Hamson, of the 
Honnman Museum, started a discussion by suggest 
mg that the fossil from China was a representative 
of the genus Pithecanthropus 

I should like to point out that in his preliminary 
announcement of the discovery of the skull (on 
Dec 2, 1929) Prof Davidson Black directed attention 
to its resemblance to tho calvaria of Pithecanthropus 
but gave cogent reasons for according it generic dis 
tinotion The profound contrast of a fossilised human 
tooth from China to those of Pithecanthropus was 
pointed out so long ago as 1903 by Prof Max Schlosaer 
(Abhandl d k Bayenech Akademie Wxssensch , Math 
Phys Klasse, Bd 22, p 20), and m his great mono 
graph {Paloeontologia Smica, 1927) on the tooth which 
served as the type of the genus Sinanthropus , Prof 
Davidson Black still further emphasised the contrast 
and justified his action in creating the genus, the 
validity of which is admitted by every palaeontologist 
who has seen the actual specimens As I have em 

C hasised in my Henderson Lecture, the form of the 
ram case, the morphology of the individual bones, 
and even the architecture of the diploe, all corroborate 
the inferences drawn from the teeth that Sinanthropus 
is a distinct genus Although the fossil from China 
definitely approaches more nearly to Pithecanthropus 
than to any other genus, the monograph winch 
Prof Davidson Black has wntten for immediate 
publication m Palcsontologia Stnica (ser D, vol 7, 
faso 2) provides the full evidence, comparative 
data, and the statistical justification for its generic 
independence 

While the question of determining what criteria 
are necessary to justify the creation of a separate 

f enus is one that does not admit of an exact answer., 
do not think that anyone who has compared, as f 
have recently done, the actual Chinese fossils with 
those of other men and apes and the casts of fosrfil 
human skulls, would fail to realise that the incluiton 
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of the Peking man m the genus Pithecanthropus would 
introduce an undesirable element of confusion into 
this difficult field of interpretation 
t G Elliot Smith 

Institute of Anatomy, 

University College, W C 1, 

Feb 9 


Raman Lines in X-Ray Spectra 
A very interesting and significant phenomenon has 
been described by Ray 1 ana by Majutndar, 8 in which 
it is shown that a quantum of the radiation energy, 
say of the wave length comprising the copper K* lines, 
may, on passing through carbon or aluminium, be 
diminished by an amount sufficient for the ejection 
of aif electron from a carbon or an aluminium atom, 
and then pass on in the same or very nearly the same 
direction with a reduced energy hv\ and consequently 
a greater wave length 

p — r ai - v kf 


where r al is the frequency of the copper K ai line, and 
h* k is the energy required to remove a K electron from 
the carbon atom 

In the communications mentioned above, photo 
graphs are shown m which lines may very plainl> be 

seen corresponding 


£ 

S 

o 


to tins part absorp 
tion in carbon, nitro 
gen, and oxygen It 
was stated that car 
bon in the form of 
soot was used, but 
nothing was said as 
to how thick the 
absorbing layer was, 
nor regarding the 
manner of employing 
n 1 1 rogen and oxygen 
Since, in every case 
reported, a line due 
to at least one of 
these gases appeared 
along with the lme 
due to carbon, it is 
evident that the 
three substances 
were all used at the 
same time In dis 
cussing the work of 
Ray, Bhargava* 
says the X rays 
passed through air, and Ray, in his later paper, 4 
makes no comment on this point, but mentions that 
a Siegbahn vacuum spectrograph was used 
The question of such absorption is so important 
that I have also attempted to obtain these lines 
photographically, but have been quite unable to find 
them In my work a copper target was used, first 
with a tungsten filament, and later with one of 
nichrome, bo that the layer of tungsten, which 
sputters on the target from a tungsten filament, 
might not be present, thus giving greater intensity 
to the copper radiation, and also avoiding the stronger 
continuous spectrum from tungsten 
The carbon, first in the form of graphite, and later 
m the form of so-called amorphous carbon, was 
placed in the X ray tube immediately before the slit 
^Afterward it was also used lust against the slit on the 
other side, facing the crystal The optimum thickness 
of the carbon screen for manifesting the effect sought 

should be where m is the Linear coefficient of absorp- 

kon of the given wave length for carbon Screens 
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were used of varying thickness, some thicker than 
the above value, and some thinner 

The spectrograph had a radius of about 14 cm It 
was not evacuated The calcite crystal was rotated 
uniformly over nearly one degree, by means of clock¬ 
work In some trials it was also turned by hand about 
every ten minutes, and in other cases it was left 
stationary during the entire exposure The time of 
exposure varied from five to nineteen hours The 
tube current was from 10 to 25 milliamperes, and the 
voltage, while not accurately measured, was perhaps 
from 15 kilovolts for Bomo exposures to 35 for 
others 

In cases where the crystal was allowed to stand, or 
was moved irregularly, certain lines, often quite 
sharp, appear, especially near the limit of the con¬ 
tinuous radiation If the crystal is moved, these lines 
also move and appear in another place It is a com¬ 
mon experience that such lines may be found with 
almost any crystal if it is not properly rotated In 
my best photographs, with uniform rotation of the 
crystal, it is quite impossible to see any lino m the 
place required for fh© partial absorption in carbon, 
and as found by Ray Unfortunately, he does not 
state how the crystal was rotated in his experiments 
Ray has estimated the relative intensity of these 
Raman lines to bo about tb or that of the copper 
K a lines Now Richtmyer and Taylor 6 give the in¬ 
tensity of the satellites /Co, 4 of copper as about t the 
intensity of copper K a , On my plates the line copper 
K 0 j 4 is strong, hence l conclude that the exposures are 
sufficiently long to produce the lines sought, if they 
were present m anywhere near the above intensity 
Fig 1 shows a photometer record of one of the 
plates obtained The two curves wore taken at differ 
ent levels across the spectrum to show that the 
irregularities are due to the gram in the plate X 
marks the point in tho spectrum at which the dis¬ 
placed line due to carbon should appear The K ai , 4 
line can be seen plainly 

Geo A Lindsay* 

Natuurkundig Laboratonum, 

Groningen, Holland, 

Jan 17 

1 Nature, 125, 740, 856 126, 399 and Zctl* ftir Phyt , 66, 261, 
1930 
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r Modification of Quanta by Photo-ionisation 

In continuation of our previous communication of 
exjicriments on the phenomenon described by Dr 
B B Ray,* we wish to report that we allowed silver 
Ka radiation to pass through nickel foil 0 06 mm 
m thickness, and photographed the spectrum of the 
emergent ray Wo found, after an exposure of 150 
niA hours, a modified band with a sharp edge at v/R 
= 1019 7, fading towards the long wave length side, but 
with no trace of blackening on the short wave length 
side The difference between vjR of silver Ka x and that 
of the sharp edge obtained is r/R - 612 9, while, accord¬ 
ing to Siegbahn, r*/R of nickel (K absorption edge 
of nickel) is 612 The experiment, therefore, clearly 
sup|K>rts the view that the quantum on its passage 
through the atom may impart to the electron in the 
K shell all energies from to and become modified 
to quanta of any frequency less than - * k 

Saligram Bhargava 
J B Mukkbjib 

Physical Laboratory, 

University of Allahabad, 

Jan 24 

* * [NATIRB, Feb 21, p 273 —Ed Nature ) 
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Raman Spectra of Organic Sulphides 

It is more or less generally aeoepted that the various 
Raman frequencies of a molecule correspond to the 
oscillations of its component parts with respect to 
one another, each frequency being associated with one 
particular mode of oscillation This conception of the 
origin of the frequencies is very fruitful in correlating 
the Raman spectra of molecules with their structure 
One particular aspect of the application of thiB idea 
has attracted considerable attention during recent 
years, namely, the assigning of certain frequencies to 
each type of chemical bond and tracing their variation 
from compound to compound We have made a 
detailed study of the Raman spectra of a number of 
organic sulphides and we give below the results ob 
tamed in two typical cases, ethyl sulphide and allyl 
sulphide, one representing the saturated and the other 
the unsaturated compound 

The Raman spectrum of ethyl sulphide is very 
simple, whiio that of allyl sulphide is rich in lines and 
also presents a continuous background A comparison 
of the scattered spectrum of ethyl sulphide with that 
of ethyl ether shows a general agreement so far as the 
long shifts are concerned The effect of the substitu 
tion of the heavier sulphur atom in the place of oxygen 
is to diminish the frequency shift, the changes m the 
shift getting smaller os the value of the shift inoreasos 

Wave numbers jwr tin 

Ethyl Sulphide (C a H,),S 652, 1061, 1282, 1439, and I 

2923 

Allyl Sulphide (C s H 5 ),S 410, 588, 741, 917, 1011, , 

1101, 1210, 1291, 1312, ' 
1420 1534, 1636, 3007, , 
and 3088 

Thus, corresponding to the sulphide shifts 1001, 1439, 
and 2923, we have tho other shifts 1082, 1457, and 
2936 

The Raman spectrum of the sulphide resembles 
that of the corresponding alcohol in tile region of the 
longer frequency srnfts, while conspicuous changes are 
observable in the region of the shorter shifts The 
frequency 652 m ethyl sulphide, which is presumably 
due to the C~S bond, is also the prominent frequonoy 
to carbon disulphide, the nature of the bond apparently 
liaving no effect on the oscillation frequency This 
frequency is absent m allyl sulphide Similarly, the 
prominent frequency 741 in allyl sulphide fwhich is also 
present in allyl thiocyanido) is absent in etnyl sulphide 
It seems that the frequency 741 is characteristic of the 
unsaturated sulphides, and the frequency 652 of the 
saturated sulphides y Xh attic 

A S Ganksajt 

College of Science, Nagpur, 

Jan 12 


The General Factor In Spearman’s Theory of 
Intelligence 

I have recently undertaken an investigation of the 
theory of * factors * from a mathematical point of 
view This work is now complete and I nope to 
publish it shortly in full The conclusions in bnef 
are that, with certain reservations, the theorems relied 
on by psychologists ore correct. They are, further, 
independent of ^Ihe theory ft probability that is to 
say, no questions of distribution anse until we come 
to applications 

It is surprising that this comparatively simple worlc 
has not been done before The'reason Seems to be 
that it has always been approached from the prob- 
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ability point of view, whereby difficult but irrelevant 
considerations have been introduced. It may, how¬ 
ever, be noted that Yule m his classical paper on 
partial correlation (Proo Roy Soc , 1907) proved his 
results independently of distribution, and that Spear¬ 
man (Proc Roy Soc , 1922) stated that the theorem 
proved by Garnett for error distributions (Proc Soy . 
Soc , 1919) had a similar generality This is the 
subject of Prof Piaggio’s letter in Natube of Jan 10 
Another reason why mathematicians have as a rule 
foiled to interest themselves in the theory lies m the 
special meanings assigned to common mathematical 
terms by statisticians and psychologists independent 
for orthogonal, factor for component, array for section, 
etc , and the extension of the term 1 error ’ to cover 
all components not under consideration 

The subject matter of statistical science is sets of 
measures of variates, that is, sequences of numbers, 
which for theoretical purposes may be reduced to 
standard deviation measure These sequences can, 
like real functions of which they are a reduced case, 
be subjected to orthogonal partition and can be 
developed m senes of sequences N being the number 
of elements in each sequence, all sub-sets of N-l 
independent sequences, orthogonal or not, are 1 com 
plete \ and all sequences of the whole set can be 
devoloped Imearly in torms of any complete sub set 
The possibilities for the expression of a sequence in 
terms of ‘ factors 1 are therefore unlimited, a fact upon 
which Godfrey Thomson has insisted from a rather 
different point of view The theory can at this point 
bo linked with that of linear substitutions or with 
that of unit vectors m multispace, but for the object 
in view there does not appear to be any advantage 
in domg so 

I have obtained the conditions for tho existence of 
a sequence having given correlation coefficients with 
a given sub set, and for the existence of a sub-set 
having a given array (mathematical sense) of correla 
tion coefficients, together with the method of obtaining 
such a sequence and such a sub set In view of its 
great interest, I have also made a study of Spearman’s 
two factor form following the above methods This 
form may be said to have the general validity claimed 
for it, it may be remarked, however, that there is 
another class of cases, besides those with negative 
correlations mentioned by Garnett, m which r equi 
proportionality ’ (Dodd) does not imply the form 
I do not entirely agree with Prof Piaggio’s statement 
that the arbitrary sequence i can be made as small 
as we please , this depends on the divergence of a 
certain senes, which is not bound to diverge 

When we come to application, distnbution 
important An orthogonal partition of a sequence w 
of course not invanant for monotonic transformations, 
so that a partition such as Spearman’B two-factor 
form is entirely dependent on the distributions 
adopted In statistical measurements as a rule, and 
m psychological measurements always, there is no 
measuring rod, so that distributions are at our meroy T 
and it is usual to make them fit some standard such 
as the curve of errors and. to insist on the linearity 
of the regressions It is therefore on this standard 
distribution that the two-factor theory must rest, 
and not on the general method of partition* Karl 
Pearson has ontioised Spearman’s 1 hierarchy ’ of 
correlation coefficients from the point of view of 
closeness of fit A mathematician with a less severe 
statistical morality will, however, have no objection 
to Prof Spearman making his fit perfect by sms)) 
monotdmo transformations or linear substitutions* 

Orthogonal partition often connotes physical reality ■ 
as, for example, with harmonics in sound, Jtmt inmost 
be remembered that in such cases the portxtuxi ifl 

completely specified by physical laws and oond*ti0$*j 

~ * 
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expressed as differential equations and boundary 
condition* Orthogonal partitions not so specified 
exist in infinite variety and have no physical signifi¬ 
cance. The question is, when do orthogonal partitions 
of sequence* have a physical meaning 7 Spearman 
has discovered a remarkable mothod for the analysis 
of statistical data , the greatest caution is necessary 
in interpretation H B Hkywood 


Talking Beacon of the Cumbrae Lighthouse 

In Natum of Jan 24, p 138, a statement appears 
regarding the talking beacon of the Cumbrae Light¬ 
house which calls for some comment The use of 
synchronous signals m air, water, and ether for 
navigational purposes dates, so far as I know, from 
experiments earned out near New York m 1911 
These led to the installation of suoh signals on the 
Fire Island Lightship, where submarine bell and wire 
loss dots were used to enable an approaching vessel to 
determine its distance fjom the lightship 

In complete ignorance of this pioneer work, I con 
tnbuted several papers to the Royal Society between 
1915 and 1918 on synchronous signalling in naviga 
lion, and more especially on the prevention of collision 
at sea Two of these were reprinted on the North 
Atlantic Chart of the Hydrographic Office of the 
USA for June 1917 A discussion of the subject 
appears in a book (London Fisher Unwin) in 1916 
and finally, a general account up to date appears m 
the Phil Mag of July 1918 
In the last mentioned paper (p 18) the de Forrest 
system, as used at Point Judith at the western 
approach to Narragansett Bay, is referred to ‘ A 
phonograph [ = gramophone] speaks the words It 
crus the name of the lighthouse or lightship into the 
transmitter The system is entirely automatic 
The voice, translated into ether waves, reaches the 
antenna on the Bhip and is there re translated to the 
Hpoken words by a detector and telephone After 

tvery third repetition of the name of the station a 
much feebler voice speaks the warning * You are 
getting closer , keep off * *’ 

Much of this is identical with the system installed 
at the Cumbrae Lighthouse , but Messrs Stevenson 
j eplace the feebler etherial message by the now well 
known method of synchronous signalling , that is to 
say, by signals issued simultaneously in different 
media This method is available in two forms 
signals travelling in air and in ether or signals travel 
ling in water ana ether The latter is far more trust 
worthy, but is only of use to such vessels aa are fitted 
with receptors for submarine sounds 
* That neks attend the use of synchronous signals 
in which the atmosphere is one or the media is well 
known This nsk arises out of the fact that * silent 
areas * under certain weather conditions may exist 
around the vessel—especially in fogs, but also in 
quite clear weather This risk is specially referred to 
m every 41 Sailing Directions ’* issued by the Admir 
alty r ‘ Sound is conveyed in a very capricious way 
through the atmosphere Apart from wind, large 
areas of silence have been found in different directions 
and at different distances from the origin of a sound, 
even m clear Weather Therefore too much con¬ 
fidence should not be felt in hearing a fog-signal 
Taken together these facts should induce the utmost 
caution m closing the land m fogs The lead is 
generally the only safe guide ” In my yachting 
jdays I have more than onoe experienced such con- 
ditioni; and, on one occasion, lasting for more than 
eight hours This was off the western coast of 
Ireland, between Loop Head and Tearaght Island 
While it is very certain that the use of sound trans 
nutted in ahr, as taking part in the estimation of 
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distance, will m many oases prove available, it is 
questionable if this modification of the de Forrest 
system is wise The latter acts as * a still small 
voice 1 whioh is only heard when there is real danger 
and of course two or more observers may listen in 
Its directions reach the mariner as a spoken warning 
not to be misunderstood The voioe cries to him 
again and again “ Keep off—you are getting closer '*, 
“Keep off—you are getting closer** 

The addition of Dr de Forrest’s warning voice to 
the name call of tho gramophone at Cumbrae would 
be easy, and the whole system would become more 
generally reliable 

I would like to add an expression of my complete 
concurrence with all that is said m the article on the 
Cumbrae Lighthouse beacon in the Times of Jan 13 
regarding the noble work for coastal navigation 
accomplished by the late Robort Stevenson and his 
successors, Messrs C A and D A Stevenson 

J Joly 

(Commissioner of Jnsh Lights) 
Trinity College, Dublin, 

Feb 2 

Effect of Desiccation on the Bed-bug 
(Clmex JcctuIarJus) 

It is well known that, during starvation, the bed 
bug, like many other insects, swallows considerable 
quantities of air, which serve to main tarn the body 
volume m place of the food and tissues that are 
r onsuraed I have recently observed that if the first 
stage larvic of the bed bug are kept for several weeks 
in a moderately dry atmosphere (for example, 50 


Fig 1 luG 2 

per cent relative humidity at 23° C ), as the circulating 
fluids become lees, the gut, containing bubbles of air, 
becomes herniated into the bases of the limbs, and 
may extend far down the femora (B ig 1) 

If such insects are exposed now in a saturated 
atmosphere, although most of them die in a few days, 
others recover , moisture is taken m, and the bubbles 
of air disappear from the limbs On the other hand, 
if they are retained m the dry atmosphere, the gut 
wall eventually breaks, and bubbles of air are set 
free into the body cavity (Fig 2) The larva in this 
state m often still capable of sucking blood, and if 
given a moderate meal, both the bubbles in the gut 
and the free bubbles m the limbs disappear into 
solution During this process a oertam amount of 
blood usually escapee into the body cavity, and the 
red corpuscle© can be seen circulating in the blood of 
the insect I have had larvae in which such corpuscle# 
have continued to circulate, apparently unchanged, 
for three weeks—long after the blood in the gut had 
.been completely digested 
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Apart from the curious circumstance of desiccation 
in an insect leading to a femora] henna which per¬ 
forates to give rise to a surgical emphysema, these 
observations present two pomts of interest first, 
that in the desiccated condition the larvae are 
apparently hygroscopic and can absorb water vapour 
from a moist atmosphere (though the possibility of 
their taking up minute droplets of fluid condensed 
on the proboscis has not been entirely excluded) , 
and secondly, that small foreign bodies, such as the 
blood oorpuscles of vertebrates, can circulate m the 
blood stream, apparently indefinitely, without being 
removed by phagocytosis or otherwise 

I am indebted to Dr H B Newham for taking the 
photographs of living Citnex 

V B Wtgglesworth 
London School of Hygiene and 
Tropical Medicine, dan 22 


Conjunctival Halos 

The letter on tlus subject from Mr Sidney Melmore, 
in Nature of Jan 3, leads me to describe an expen 
ence of my own which may be of some little interest 
Recently I was accidental!} struck in the nght eye with 
a dog whip, and 1 vaa conscious of a faint mistiness 
in front of that eye But 1 was surprised to find on 
looking at an electric light, on the same evening, that it 
was surrounded by a set of diffraction halos, two 
orders being visible Unlike the case described in Mr 
Molmore’s letter, the apace round the electric light was 
white and only the red ring of the first order halo was 
visible whereas all the colours of the second order 
could be seen A very approximate measurement of 
the first red ling gave its angular diameter as 7°, in 
fair agreement with the value quoted in Mr Melmore’s 
letter An examination of the eye in a mirror showed 
that it was bloodshot, but revealed no trace of any 
abnormality in the part of the cornea immediately in 
front of the pupil The intensity of the halos de 
creased with time, and they disapj>eared completely 
after five days It would be interesting to know the 
nature of the small particles responsible for the halos, 
and how they were produced by the blow 

A W Barton 

Repton School, Derby 


The probable explanation in Mr A W Barton'** 
case is a transient oedema of the corneal epithelium, 
produced by the blow The basal corneal epithelial 
cells average about 10 m m breadth by 18m in height, 
and the other epithelial cells are somewhat smaller 
These elements appear to be of about the right order 
in size J Herbert Parsons 

54 Queen Anne Street, 

(fevendmh Square, W 


Embryology and Evolution 
In the issue of Nature for Feb 7, p 200, Mr 
Malcolm E MacGregor revives a form of vitalism that 
has lam dormant for a number of years , and well 
might it have been jiermitted to do so for as many 
more It is surely well recognised that science is only 
a conceptual scheme which presumably bears some 
relation to the percepts that it attempts to correlate 
What lies outside that scheme may indeed be of 
the greatest importance, but it is not science Mr 
MaoGregor adduces no evidence that the foroe primarily 
operating the hwng cell is aq^xtemal one His wishes 

would be equally fulfilled by some form of hylozoism, 
but then it would be very difficult to acclaim the View 
as likely to be a guiding star far biological advance 
If one wishes to hold such vitalfetic theories as being 
irue/bne oannpt remain immune from scientific attack 
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except by rigid adherence to some form of dualism, 
such as that of the great Nicholas of Cusa. Thus, if 
it be contended, as he did, that there is an extern*] 
form of experience subject to natural law but separate 
from an inner form that has no relation to such law 
and is beyond reason, then no scientific criticism Is 
possible 

The sterility of vitalistic hypotheses m the past 
leads one to doubt their fertility in the future , and 
the deification of entelechy does not carry us far 

A Pinky, 

Woodham Mortimer Hall, 

Maldon, Essex, Feb 6 


The Photo-Reaction of Hydrogen and Iodine 
Monochloride 

We are able to Confirm the observations of D P 
Mellor and T Iredale 1 on the photo reaction between 
iodine monochlonde and hydrogen, as against the 
photo inactivity of the mixture reported by Rollefson 
and Lindquist a A rapid photo reaction between 
these substances when not specially purified hod been 
observed by us before the appearance of Rollefson 
and Lindquist’s paj>er , the reaction, however, is much 
influenced by traces of impurities, for when special 
pains are taken to avoid contamination by organic 
materials, stopcock grease and the like, the rate of 
reaction under the influence of light is much decreased 
There remains, however, an easily measurable re 
action under the influence of the light of a mercury 
arc The main products are hydrogen chloride (HC1) 
and iodine (I,), no appreciable amount of hydrogen 
iodide has been found The photo reaction between 
iodine chlonde and methane has also been established 
in this laboratory , the late here is great compared 
with that of the hydrogen reaction Both reactions are 
being investigated in detail 8 E Ashley 

William West 

Washington Square College, 

New York university, 

New York, Feb 2 

1 Natfrk 187, p 03 Jan,17 1931 
1 Jour Amer Cnem Soc , 58, 2703 1930 


Growth Factors 

In a recent communication (Proc Physiol Soc , 
October 1930) Thompson demonstrated that by 
certain methods of extraction a growth inhibiting 
substance could be obtained from fresh parathyroid 
glands Further work in this laboratory has shown 
that a similar substance can be extracted from the 
flesh of vertebrates Purification of such extract* 
shows that the substance responsible is thermo stable, 
is not a sterol, and is probably nitrogenous 

W J Boyd 
J Latter 
W Robson 

Departments of Physiology and Botany, 

King’a College, University of London, 

Feb 23 


Transmission of donovaal 

We have received the following telegram from New 
Delhi, dated Feb 19 

“ Lieut Col Shortt reports successful transmission 
of Leishmanta donovam to Chinese hamster by bites of 
artificially infected Phlebotomus argerUtpts Hamster 
bitten repeatedly during twelve months , generalised 
infection found seventeen months after experiment 
began —Scientific India ** 

We understand that the telegraphic addrep 
“Scientific India" refers to the Scientific Advisory 
Board of the Indian Research Fund Association, » 
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Scientific Congresses in 1032. 


D URING the summer of this Tear five important 
scientific gatherings will take place in London, 
all of which wul be of an international character 
The first of these will be the International Congress 
of the History of Soienoe and Technology, the second 
the jubilee oelebr&tions of the Society of Chemioal 
Industry, the third the International Illumination 
Congress, and the fourth and fifth the centenary 
celebrations of the discovery by Faraday of electro- 
magnetic induction and the centenary meetings of 
theBritish Association Though the programme of 
the International Ulummation Congress includes 
meetings at Glasgow, Edinburgh, Sheffield, Birming¬ 
ham, and Cambridge, the delegates will meet in Lon¬ 
don before visiting the provmoes, while the meetings 
of the other bodies will be held entirely in London 
Organised by Le Comity International d’Histoire 
des Sciences, of which the permanent secretary is 
Prof Aldo Mieli, the Second International Congress 
of the History of Scienoe and Technology is sup- 

S irted by Le Comity International des Sciences 
lstonques, the Newcomen Society for the Study 
of the History of Engineering and Technology, and 
the History of Science Society, and the aim of the 
Congress is to provide opportunity for intercourse 
and exchange of thought between all those who are 
interested in the various departments of the history 
of scienoe and technology The programme has 
been arranged to cover the period Monday, June 29, 
to Friday, July 3, and the headquarters of the 
Congress will be the Science Museum Besides 
scientific communications, there will be social 
gatherings, visits to historic institutions, and excur¬ 
sions to places of scientific interest The president 
is Dr C Singer, the honorary treasurer Sir William 
Bragg, and the honorary secretary Mr H W 
Dickinson, Scienoe Museum, South Kensington, 
8 W 7, from whom further particulars can be 
obtained The Congress, it may be added, origin¬ 
ated with the Comit? International d’Histoire des 
Suenoes, which was founded at Oslo on Aug 17, 
1928, and meets annually in Pans 
Thejubilee oelebrations of the Society of Chemical 
Industry, it has been announced, will be of a 
domestic character, the functions being thrown 
open onlv to members and a very few distinguished 
guests who will be the recipients of special honours 
The Society was founded in 1881, and to-day has 
upwards of 7000 members, associate members, and 
subscribers The meetings will commence on 
July 13 and will extend over the suooeeding seven 
days It is hoped the Lord Mayor of London will 
open the proceedings by receiving the delegates at 
the Guildhall, and suooeeding events wifi include 
the annual dinner, the annual general meeting, the 
delivery of the presidential address, and the pre¬ 
sentation of the Society's Medal Visits to many 
works typical of the manufactures of London are 
lj«mg arranged , the Chemioal Engineering Group 
bf the Society is arranging an exhibit of special 
recording and measuring instruments in the Central 
Hall, Westminster, where there will also be an 
exhibit erf British chemical 1 plant arranged by the 
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British Chemical Plant Manufacturers* Association. 
To mark the occasion permanently, Dr Stephen 
Mi all, editor of Chemistry and Industry , is writing a 
history of the chemical industry, to be published at 
a low cost immediately prior to the meeting, and a 
special jubilee number of the Journal of the Society 
will be published containing reprints of outstanding 
papers, biographies of presidents, medallists, and 
honorary members, and a history of the Sooiety 
While the preliminary programme was being ar¬ 
ranged, the late Lord Melchett held the presidency 
of the Society, but he has now been succeeded by 
Sir Harry McGowan The headquarters of the 
Society are at Central House, 46 Einsbury Square, 
E C 2, Mr H J Pooley being the general secretary 
The meeting of the International Illumination 
Congress, the mnth of its kmd, will be divided into 
two parts, the first part consisting of a Congress 
which will be held on Sept 2-12, and the second 
part consisting of meetings of the technical com¬ 
mittees of ihe International Commission on Illumi¬ 
nation, to be held on Sept 13-19 The Congress, of 
which Mr C C Paterson is the president, is being 
organised by the National Illumination Committee 
of Great Britain, in co-operation with the Illuminat¬ 
ing Engineering Society, 32 Victoria Street, S W 1, 
Col CHS Evans being the honorary general 
secretary 'After assembling m London on Sept 
1-3, the delegates will then spend two days at 
Glasgow, three days at Edinburgh, two at Sheffield, 
two at Birmingham, and the remainder of the time, 
Sept 13-19, at Cambridge At the latter place will 
be held the plenary session of the International 
Commission on Illummation A comprehensive 
hst of subjects for discussion has been drawn up, 
and papers will be presented on the fighting of 
factories, offices, houses, vehioles, streets, museums, 
and fighting for traffic control, together with others 
on fighting for aviation and navigation, flood 
fighting, architectural fighting, laboratory tech¬ 
nique, and the fighting of mines Many institu¬ 
tions are represented m the general council of the 
Congress, the chairman of which is Lieut -Col K 
Edgcumbe The first three International Illumina¬ 
tion Congresses were held at Zurich, and the others 
have since been held at Berlin, Pans, Geneva, 
Bellagio, and Saranao, New York 

We have on a previous occasion referred to the 
general arrangements for the commemoration of 
the centenary of Faraday's disoovery, which are in 
the hands of the Royal Institution and the Institu¬ 
tion of Electrical Engineers While these two 
institutions have joined forces in making the plans, 
they are indebted to other societies for their co¬ 
operation Thus, the Royal Sooiety will entertain 
the delegates to the celebrations, the Federal Coun¬ 
cil for Chemistry will participate m the arrange¬ 
ment of the Faraday Exhibition, and assistance has 
been offered by Government, university, and other 
bodies with scientific interests The provisional 

E rogramme includes the reception of the delegates 
l the Lecture Theatre of the Royal Institution, 
a*id the Faraday commemoration meeting at the 
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Queen's Hall on Sept 21, conversaziones at the 
Royal Institution and the Institution of Electrical 
Engineers on Sept 22, and the opening of the 
Faraday Exhibition at the Albert Hall to the publics 
on Sept 23 This exhibition will remain open for 
about ten days, and it is hoped to publish a cata¬ 
logue and description of it The preparation of a 
souvenir of the whole celebrations is under considera¬ 
tion, and progress is being made with the prepara 
tion for publication of Faraday's famous diary Of 
the six or eight volumes in which the work will ulti¬ 
mately be completed, it is hoped to have one or 
possibly two ready by September 

The second day of the Faraday celebrations, 
Sept 22, will coincide with the opening of the 
summer meeting of the Institution of Electrical 
Engineers, while the third day, Sept 23, will be the 
commencement of the centenary meeting of the 
British Association for the Advancement of Science, 
which has not hitherto met in London During the 
afternoon of Sept 23, Lieut Gen the Right Hon 
J C Smuts will be installed as president of the 
British Association and a reception of delegates will 
be held in the Albert Hall, this arrangement allow¬ 
ing the members to have a private view of the 
Faraday Exhibition On the same evening General 
Smuts will deliver his address at the inaugural 
general meeting in the Central Hall, Westminster 
The sectional and other scientific transactions wfll 
be earned on daily from Thursday, Sept 24, until 
Wednesday, Sept 30, inclusive For the ma]onty 
of these transactions meeting rooms will be used in 
and near Exhibition Road, South Kensington, while 
the reception room will be m the Great Hall of the 
University of London A preliminary notice has 
been issued by the Association giving the names of 
the presidents of the thirteen sections, among whom 
are Sir J J Thomson, Sir Alfred Ewing, Sir Halford 
Maokinder, Sir Harold Hartley, Sir C Grant Robert¬ 
son, and Sir John Russell The usual programme of 
visits and excursions will be arranged, and in view 
of the very large number of institutions and build¬ 
ings, houses, and memorials m London connected 
with the scientific men of the past, and the wealth 


of scientific work now being done in the metropolis* 
these should prove of wide and general interest A 
large attendance of scientific workers from both the 
Dominions and foreign countries is expeoted, for 
whom the Association hopes to obtain private 
hospitality by residents in London The full 
preliminary programme is expected to be issued in 
Apnl, and this will be obtainable from the Secretary, 
British Association, Burlington House, W 1 

In addition to these congresses, two other 
scientific gatherings of unusual Interest will be 
held in Great Britain At Manchester on Mar 
17 the Manchester Literary and Philosophical 
Society will commemorate the 150th year of its 
foundation, while at Cambridge on Oct 1-2 the 
centenary of the birth of James Clerk Maxwell 
will be celebrated Founded in February 1781, 
the Manchester Literary and Philosophical Society 
will always be associated with the work of Dalton, 
who for half a century was a member Other 
distinguished scientific men connected with the 
Society include Joule, Sturgeon, Hodgkmson, 
Fairbaim, Nasmyth, Wilde, OsbtyTbe Reynolds, 
Balfour Stewart, and Roscoe The commemora¬ 
tion will include an address m the Athenaeum Hall 
by Sir J J Thomson, to whom the Dalton Medal 
will be presented, and a dinner in the Midland Hotel 
During the week the Society's house, 30 George 
Street, will be open to visitors At the Maxwell 
centenary celebrations at Cambridge, addresses 
will be given bv Sir James Jeans, Sir Joseph 
Larmor, Sir J J Thomson, and Profs Einstein, 
Langevm and Planck Maxwell was born on June 
13,1831, and died onNov 5,1879 He was the first 
Cavendish professor of experimental physics and 
the founder of the great school of experimental 
physics at Cambridge His contributions to optics, 
geometry, molecular physics, and other subjeots 
are to day less widely known than his fundamental 
work on electromagnetic theory, and his connexion 
with Faraday makes it appropriate that his cen¬ 
tenary should follow the September oelebration of 
the centenary of Faraday's discovery of electro¬ 
magnetic induction 


Glasses for Use with Invisible Rays * 

By Dr S English, Holophane Research Laboratory 


W HENEVER light is produced, invisible 
radiations—ultra-violet (U V ) or infra red 
(I R )—are, almost without exception, produoed at 
the same time Glasses which are transparent to 
the visible rays are not necessarily transparent to 
either the ultra-violet or infra-red , and similarly, 
opacity to^one set of radiations does not imply 
opacity to the other two sets In order to control 
these invisible rays, therefore, it is necessary to 
have ranges of glasses for transmitting and for 
absorbing these various bands of rays 

Uhtba Vi oust ^Radiation 
Of reoent years the extraordinary biological 
activity of a small band of ultra-violet rays lying 

* SubtUnt* of » paper rad before flbe Hftunlfiftttng EsfLoeerlotf 
Society on Dec if 
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near the extreme end of the sun’s spectrum, and 
extending from this wave-length (295 Mft) up to 
about 320 M/i, has established the fact that though 
ordinary glass, as used for windows and artificial 
lighting equipment, is transparent to the longest 
ultra-violet rays, it becomes opaque at about 310 
320 M/a It is thus useless for transmitting rays 
of the biologically active wave-lengths Several 
types of glass have been developed which are trans 
parent to these so-called ‘ health rays and to a 
limited extent to radiations of rather shorter wave 
lengths than are found in the sun’s spectrum 
Investigations in this field have proved th^ 
silica and bone oxide are the best two material* 
for making glass with a good transparency for iht 
ultra-violet, while iron oxide and titama'are 4h< 
two most dangerous oxides in this respeot Ir 
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making U V, glass, besides reducing the amount of 
iron oxide entering the glass from various sources, 
t has been found necessary to melt the glass under 
chemically reducing conditions, for feme oxide re¬ 
duces the U V transparency much more than does 
i corresponding amount of ferrous oxide For this 
purpose organic reducing agents are generally used, 
but recently, in some cases, inorganic reducing 
igents have been used very successfully With 
these inorganic reducing agents it ib possible to 
obtain a higher proportion of the total iron oxide 
content of a glass in the ferrous condition, and as a 
esult the colour of the glass through a considerable 
thickness is pale blue, whereas the colour of glass 
reduced with organic agents is pale green or blue 
3 freen, or it may be a pale amber colour if too much 
carbonaceous matter has been used 
In connexion with that much-debated matter, 
the ageing of U V glasses, it has been shown that 
certain types of glass more easily lose a certain pro¬ 
portion of their transparency to the ultra-violet 
than do others This loss of U V transparency 
appears to be due to the reoxidation of the ferrous 
tron m the glass to the feme state, a process which 
proceeds slowly under the influence of direct sun¬ 
light until an equilibrium between the relative 
amounts of the two oxides is reached When once 
this equilibrium is reached, no further loss of U V 
transparency occurs unless the conditions of e? 
posure are altered The extent of this loss of U V 
transparency depends on the total iron oxide con¬ 
tent of the glass and on the conditions of manu¬ 
facture , it vanes from so low a figure as 7 per cent 
at 300 M ft for one type of glass up to 20 per cent 
or more for other types 

For the manufacture of medical and scientific 
U V lamps, clear fused quartz is an ideal material, 
but it is too transparent to the shorter ultra violet 
rays and too expensive when worked into the de¬ 
sired sizes and shapes that are required for cer¬ 
tain new types of U V lamps These lamps, it is 
claimed, give sufficient ultra-violet light of the 

active wave-lengths 
to produce a light 
erythema, but, it is 
also claimed, they 
are safe to use—con 
tinuously without 
medical supervision 
—either as a sub¬ 
stitute for, or in 
parallel with, ordin¬ 
ary artificial light¬ 
ing One of these 
lamp consists of a 
daylight blue globe 
of U V transparent 
glass surrounding a 
tungsten filament, 
which is distinctly over-run, so much so that its 
average life is reduced to 300 hours Another 
lamp has a clear UV glass bulb containing a 
drop of mercury, a tungsten filament, and tung¬ 
sten electrodes between which a mercury vapour 
arc is struck almost as soon as the lamp is 
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switched on, the heat from the filament being 
sufficient to vaporise enough mercury to start 
and maintain the arc (Fig 1) A third lamp 
of this type is a low-pressure mercury arc enclosed 
within a vitreosil tube which is surrounded by 
a framework carrying sheets of U V glass The 
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lamp is meant for use along with ordinary artificial 
lighting units 

Glasses containing sufficient nickel oxide on a 
potash base to colour them a very deep blue are 
so deep that m thicknesses of 3 mm they are 
opaque to ordinary light, but are transparent to 
ultra-violet rays from about 390 M/a down to 
about 310 M/a (Fig 2) They are referred to as 
Wood’s glasses With such glass it is possible to 
have a room completely dark but flooded with 
ultra violet rays tnat only need to impinge on 
suitable fluorescent materials to reveal their pre¬ 
sence One such material is the so called canary 
glass, which owes its fluorescent properties to the 
presence of a small percentage of uranium oxide 
on a soda lime base Under the action of ultra¬ 
violet rays, this glass shows a very strong greenish- 
yellow fluorescence Certain other glasses show a 
weak fluorescence, but none of them is in any way 
comparable to uranium glass in this respect Be¬ 
sides its attempted use m invisible signalling, 
Wood’s glass is finding many avenues of usefulness 
in research and commercial laboratories 

For absorbmg ultra-violet rays while at the same 
time transmitting the visible spectrum without 
very much selective absorption, there are several 
glasses available, all based on Sir William Crookes’s 
work, and all containing, as an essential constituent, 
cerium oxide If selective absorption m the visible 
region is not objected to, then an amber-coloured 
glass mode by the inclusion of iron oxide and man¬ 
ganese dioxide m the batch is very effective in 
absorbing ultra violet rayB 

Infba Red Radiation 

On turning to the infra-red rays, extending from 
0 78 fi upwards, we again have three types of glass 

(1) for transmitting both visible and infra-red rays, 

(2) for transmitting the visible and absorbing the 
infra-red, and (3) for absorbing the visible and 
transmitting the infra red Considering them in 
this order, fused quartz, which of course transmits 
the vision rays freely, also transmits the infra-red 
radiations up to a wave-length of about 5 /i It is 
not to be expected that glasses containing 70-76 
per cent of silica will show any better infra-red 
transparency Soda and lime, the other principal 
constituents of ordinary glass, appear to cause a 
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slightly decreased infra-red transparency, bnt this 
may be due to small amounts of impurities that are 
usuallyfound in such glasses 

Sir William Crookes, m his work published in 
1914, showed that many oxides conferred on glass 
the property of absorbing the infra-red rays to 
varying extents Most of these oxides also gave a 
distinct colour to the glass He also showed that 
by far the moat effective material for this purpose 
was iron oxide melted into the glass under reducing 
conditions In his work Crookes measured the 
infra-red radiation transmitted through his glasses 
by the total heating effect His general conclu¬ 
sions have recently been confirmed by the work 
of Gehlhoff, Schmidt, and Thomas, who have de¬ 
termined the infra-red transmissions at various 
wave-lengths 

Several heat-absorbing glasses are available 
They all employ iron oxide in the reduced condi¬ 
tion, the only essential difference being the means 
that are employed to obtain the iron oxide in the 
ferrous state Generally the iron and its reducing 
agent are introduced together by using iron oxalate 
as Crookes did Recently, however, attempts have 
been made, with a certain degree of success, to use 
inorganic reducing agents, whioh retain a greater 
proportion of the iron in the ferrous state Such 
glasses are blue-green m colour, instead of the 
green of ordinary iron-containing glasses 

Measurements show that the neat absorption of 


glasses of this type is to a certain extent related to 
the colour of the glass, but there is no dose parallel, 
as is shown in the accompanying table 


Light Transmission and Heat Absorption or 
Various Glasses, 25 30 xh Thick. 



Glut 

Percentage 

heat 

Peroen 

Cage Ught trans- 
tnlaelon. 



absorption. 

Bed 

Green 

Bine 

H 

(Clear) 

74 

69 

72 

71 

T 

(Clear) 

72 

69 

71 

71 

C 

(Cath ) 

93 

17 

36 

36 

A 

6 

(Clear) 

( Experimental) 

79 

86 

69 

60 

76 

70 

76 

69 

12 (Experimental) 

93 

26 

46 

44 


As a last type of glass to be considered, there 10 
a very interesting glass which has the power of ab¬ 
sorbing all visible rays but transmitting infra-red 
rays Such a glass, of course, appears black in 
thickness of 2 mm and upwards, but in very thin 
sections it has a reddish amber colour As a means 
of invisible signalling, this glass has almost, if not 
quite, superseded Wood's glass, smce infra-red rays 
are easier to produce m quantity than ultra-violet 
rays , they also have the great advantage of carry¬ 
ing farther, as they are not so easily absorbed by 
the atmosphere For burglar alarms and appar¬ 
atus of that type, this glass has an interesting field 
of usefulness 


British Industries Fair. 


T HE British Industries Fair, 1931, to which brief 
reference was made in our last issue (p 281), 
has exceeded its previous records in the total area 
oocupied by the stands, in the number of exhibitors, 
and probably, also, so far as the evidence 10 avail¬ 
able at the time of writing, m the number of over¬ 
seas and home buyers, as well as of the general 
public, that have visited it The integrated effort 
to demonstrate visually the extent, variety, and 
quality of the products of British industry required 
tins year no less than four separated, but not un¬ 
related, exhibitions for the light industries, at 
Olympia, London, for the heavy industries, at 
Birmingham, for textiles, at the White City, Lon¬ 
don , hnd for artificial silk goods, at the Albert Hall, 
London In the critical industrial period through 
which the country is now passing, the Fair was a 
remarkable and bold achievement, and tribute must 
be paid to the Department of Overseas Trade, to 
the Birmingham Chamber of Commerce, and to 
the various trade and industrial organisations, as 
well as to individual firms, that co-operated in its 
organisation Information is not yet available, but 
will be eagerly awaited, as to the business orders 
that have been received for British goods, as the 
direct result of the Fair 

It will not bb possible tpgrview, even cursorily, 
the exhibits shown at the four separate sections of 
the Fair mentioned above, but it may be worth 
while to record a general impression of the exhibi- 
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tions at Olympia It is difficult to believe that 
any visitor could thoughtfully go through the Fair 
without being greatly impressed by the vast range, 
the great vanety, the excellent quality, and often, 
be it said, the great beauty of the goods displayed 
Despite the disheartening aspect of our unemploy¬ 
ment figures and the faintness of our hopes of an 
early industrial revival, the evidence that Olympia 
afforded of the vigour and quality of so many 
British industries was reassuring and uplifting An 
industrialist, recently returned from journeying 
overseas, related that, in foreign countries and in 
the British dominions overseas, he had a^ain and 
again noted how confident was the expectation that, 
whatever might happen in other countries, Great 
Britain at least would win through the difficulties 
of the world slump What could be seen at 
Olympia went far to justify this confidence In 
the heavy industries and in the great staple ex¬ 
porting industries, Great Britain has been for so 
long m the forefront that the quality of their 

E roaucts has almost come to be taken for granted, 
ut even in those lighter industries associated in 
the popular mind with foreign manufacture—for 
example, toys and certain kinds of fancy goods— 
the exhibits at Olympia provided striking evidence 
of the progress that has been made by Brith^ 
manufacturers 

The grouping of the exhibits according to in 
dustries was not only convement for the buy*r and 
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riritor, it necessarily created a series of mass 
affects also, so that it was impossible to eseape 
getting, from each group, a general impression of 
the respective industry as a whole In tnis regard, 
the china, earthenware, stoneware, and glassware 
exhibits formed a notable display, which included, 
it may incidentally be noted, some remarkably 
beautiful developments in decorative glassware 
[t is well worth the consideration of future ex¬ 
hibitors how they may develop what may be called 
bhe organised group exhibit There can be no 
doubt that, so far from exhibitors losing anything 
by close association of their exhibits with those of 
similar, and even competitive, firms, they gain in 
mere advertisement value from the mass effect 
roduced by the associated exhibit The individual 
rm must ultimately benefit from any good im¬ 
pression created of the whole industry of which it 
is a constituent 

In this connexion, special praise should be given 
to the exhibit of the British scientific instrument 
manufacturers, which this year excelled, in area, in 
the number of exhibitors, and in the range and 
variety of exhibits, the achievement at last year’s 
Fair The total effect of the two great contiguous 
stands on which the British optical and scientific 
instrument manufacturers had arranged their 
exhibits was an assurance of the vitality and a 
guarantee of the future of this important British 
industry Perhaps one of the most striking features 
of these associated exhibits was the manifestation 
of the extent to which scientific instruments are 
being used in all sorts of other industries in which, 
not so very long ago, they were unknown In order 
to direct attention to this modern development, the 
exhibiting manufacturers published a brochure, for 
distribution at the Fair and otherwise, on scientific 
instruments in industry, from which it is interesting 
and encouraging to learn inter alia that ninety per 
cent of the cinematograph-taking lenses used at 
Hollywood are of British manufacture, and that 
an equal or even a greater percentage of the best 
cinematograph projectors used in the United States 
are fitted with British lenses The exhibits on the 
combined stand of specimens of optical glass, of 
photographic lenses, and of prismatic binoculars 
tent pomt to the remarkable tribute paid to tl>e 
superiority of certain British over corresponding 
foreign optical products in a letter by Dr C V 
Drysdale, Director of Scientific Research at the 
Admiralty, which appeared in the Tunes of Feb 
14 That letter, as its writer claimed, but con¬ 
firmed and amplified the statement made m a 
letter in the Times of Oct 19, 1925, from Dr 
Drysdale’s predecessor in office, Dr (now Sir Frank) 
Smith 

It is a commonly held belief that optical instru¬ 
ments and optical glass of Bntish manufacture are 
inferior to the instruments and glass produced by 
certain well advertised Continental firms and sold 
*n large quantities in this country I wish to state 
that this Belief is erroneous, and that it is based on 
prejudice rather than upon a knowledge of the facts 
Comparative testa made with rigid accuracy m the 
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laboratory, and trials under stringent service con¬ 
ditions, prove that British optical instruments and 
glass are inferior to none ’* 

We have not space to notice, by way of example, 
more than a few of the instruments exhibited by the 
Bntish scientific instrument manufacturers Various 
types of temperature indicating and recording 
instruments, for use in industry, were shown by the 
Cambridge Instrument Co , Ltd , and by Negretti 
and Zambra The display of microscopes by R and 
J Beck, Ltd ,W Watson and Sons, Ltd ,JamesSwift 
and Sons, Ltd , and Charles Baker ranged from the 
simple student's form to the elaborate research 
microscope, and included types designed specially 
for industry Adam Hilger, Ltd , showed, besides 
an interferometer, a oolonmeter and a spectro¬ 
graph, a ‘ steeloscope* which has been produced for 
the rapid identification, by visual observation by 
unskilled labour, of different varieties of Bteels 
Newton and Co showed an epidiascope, ingeniously 
fitted with mirrors so as to increase the illumination 
of the object to be projected, and Charles Baker 
had an epidiascope fitted with a fan to prevent the 
evil effects of overheating Among the navigating 
instruments shown, reference may be made to a 
dead beat compass shown by Henry Hughes and 
Son, in which increased steadiness and damping 
are secured by an ingenious use of fine radial 
filaments Mossis Ross, Ltd , exhibited, besides 
their great range of photographic lenses, a cine¬ 
matograph projector and a telescope of exception¬ 
ally light design, in which the body tube is of light 
fabric instead of metal, and which was mounted 
on a light and easily folded tripod Ensign, Ltd , 
had an interesting and recently designed aerial 
camera 

Of the other scientific exhibits displayed at 
Olympia, mention must be made of the Chemical 
Section The Imperial Chemical Industries, Ltd , 
relied mainly, as last year, on a small cinema in 
which films were shown of the manufacture of some 
of their typical products, as well as of the soeial 
welfare vork associated with the various units of 
this great organisation The stands of the gas 
companies and of the various chomical manufactur¬ 
ing firms showed almost a bewildering range of 
exhibits, from the simplest raw materials to the 
most refined analytical reagents and ‘ fine * chemi¬ 
cals Hopkin and Williams, Ltd , for example, 
showed a collection of radioactive uranium bearing 
minerals and the products obtainable from them, 
and also an exhibit of barium sulphate for X-ray 
diagnosis 

It would be but random selection to refer further 
to particular exhibits Taking the Fair, as it could 
be seen at Olympia, as a whole, it was a note¬ 
worthy and encouraging demonstration that Great 
Britain is still in the forefront of the manufactur¬ 
ing nations of the world It is to be hoped that all 
the thoughtful planmng, the careful organisation 
and the zealous co-operation that went to the 
making of the Fair will have their merited re¬ 
ward in a great and needed stimulus to British 
industry 
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Obituary. 


The Hon Sib Charles Algernon Parsons, 

OM,KCB,FRS 

Y the death of Sir Charles Parsons on Jan 12, 
while on a voyage to the West Indies, the 
world has lost the greatest engineer engaged in the 
production of power from steam since the time of 
Watt It 18 due to his genius and perseveranoe 
that the steam turbine now produces practically 
all the electricity denved from steam power and 
every fast ship of large size, both naval and mer 
oantile, is driven by steam turbines 

Sir Charles, who was in his seventy seventh year, 
was the fourth and youngest son of the third Earl 
of Rosse, who built the great 6 ft telescope at 
Birr, Ireland He was educated privately and at 
Cambridge, where he was eleventh wrangler He be¬ 
came a pupil at Elswick Works and in 1883 joined 
Clarke, Chapman and Co of Gateshead, where he 
made his first steam turbine of 4 h p , which ran 
at the unprecedented speed of 18,000 revs per 
minute The design of tne dynamo to be coupled 
to it—and it must be remembered that the design 
of electrical machinery was in its infancy then— 
was quite as great a feat as the steam turbine itself 
With increasing size, and improvements in design* 
the efficiency of the steam turbine increased until 
in 1888 a 32 kw machine running at 8000 r p m 
with 100 lb per sq in saturated steam and non¬ 
condensing gave a consumption of 51 lb per kw 
hour, a figure that would be good even at this day 
In 1889 Parsons parted company from Clarke, 
Chapman and Co and started the Heaton Works, 
Newcastle-on-Tyne, to manufacture steam turbines 
and other steam and electrical machinery Hero 
he met with the great setback that Clarke, Chapman 
and Co retained his original patents for turbines 
with the steam flow parallel to the axis Ho, how 
ever, designed a turbine clear of the original patents 
with the steam flowing radially, which, with the 
addition of condensing, culminated in a 100 kw 
turbine running at 4800 r p m giving the then 
record consumption of 27 lb per kw hour with 
100 lb per sq in steam pressure, 50° F superheat, 
and 27 in vacuum 

ItV 1894, however, as Clarke, Chapman and Co 
had failed to make a success of the steam turbine, 
Parsons got back his original patents for a fraction of 
the sum originally asked for them, and the parallel 
flow turbine was reverted to, in a form, except for 
size and improvements in construction and design, 
essentially the same as the reaction turbine of 
to-day In the forty-five years that have elapsed 
from the time he made his first turbine, the size 
has increased from the 4 kw turbine of 1884, 
which is now in the Science Museum, South Ken¬ 
sington, to 50,000 kw and even 200,000 kw 

In the same year Parsons resolved to apply the 
steam turbine to marine pfOnulsion, and an expen- 
mental boat, the Turbima, of 40 tons displacement, 
was built At first it had one turbine, but, on 
account of what was then the"little-known pheno¬ 
menon of cavitation, not more than about 20 knots 
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was attained For one turbine, three in series 
were substituted, and on each of the three shafts 
there were three propellers, and thus, in 1897, the 
then record speed of 34 knots was attained Two 
destroyers followed, one of which attained on trial 
37 knots- 'which, it must be remembered, was ob¬ 
tained with coal and not oil fuel Unfortunately, 
both these were lost at sea about 1901, due to 
causes which had no relation to the turbines 
Soon afterwards two comparison ships, th e Amethyst 
fitted with turbines and the Topaz with reciprocat¬ 
ing engines, were built by the Admiralty, with the 
result that the performance of the turbine ship 
was much the better As a result, in 1905 turbines 
were fitted into the battleship Dreadnought , and 
then became the standard for the Navy On the 
mercantile side the growth was also very rapid, 
culminating in the Mauretania of 40,000 tons dis¬ 
placement and 68,000 s h p , which was designed in 
1904 and finished m 1907, or just ten years after 
the Turbima of 40 tons displacement In 1912 
the difficulty of a slow-speed turbine having to be 
coupled to a high speed propeller was overcome 
by the introduction of gearing enabling each to 
run at the most suitable speed, and geared turbines 
have now become standard practice In 1926 a 
further step was made in the King George V , a 
Clyde passenger boat, where a steam pressure of 
550 lb per sq m was adopted 

Besides steam turbines, Parsons had many other 
interests he made several experiments with very 
high pressures and temperatures, a 2000 ton press 
and large storage battery being installed for this 
purpose, chiefly in the hope of being able to make 
diamonds but without success He also experi¬ 
mented on still higher pressures by firing steel 
bullets mto a block of steel having a hole the same 
diameter as the bore Another experiment was to 
fire a large shot into a chamber containing a mix 
ture of acetylene and oxygen, where it was esti 
mated a temperature of some 16,000° C was attained 
on the explosion of the gases None of these gave 
any result The reproduction of sound was anothei 
of his activities , he made a valve worked from 8 
gramophone or violin which, when supplied witf 
compressed air, gave a great augmentation of sound 
combined m many cases with improved quality 
Parsons was always interested in optical work 
largely inherited from his father, and so early a* 
about 1887 devised greatly improved methods o' 
producing search bght reflectors,resulting in Heatoi 
Works constructing nearly all the parabolic search 
light reflectors made in Great Britain He alec 
made reflectors with one axis a parabola and th< 
other a hyperbola or ellipse, so as to give a flai 
beanl for use on the Suez Canal or other purposes 
By taking over the Derby Crown Glass Works 
where he was able to make many improvements u 
the manufacture, he to a large degree saved thii 
production of optioal glass in Great Britain, anc 
he also had a controlling interest in Messrs Ross 
Ltd , makers of binoculars and other optical'instrb 
mente He also took over the telesoope works o 
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Si* Howard Grubb, F R 8 , wbioh are now earned 
on at Walker Gate, Newcastle-on-Tyne 
Sir Charles was a firm believer m the importance 
of research m industry, and very large Bums were 
aet aside for this purpose Also, accurate tests were 
Invariably made of each machine as it was made, 
bo as to give data for subsequent designs He also 
firmly believed in the utilisation of what may be 
called highly educated labour, and had always 
on his staff university men and others with high 
education, but in all cases it had to be combined 
with good practical knowledge 
The Royal Society elected Sir Charles a fellow 
in 1898, and he served on the Council in 1907-9, 
being a vice-president in 1908-9 , he was awarded 
the Copley and Rumford medals He was made a 
K C B in 1911 and received the Order of Ment in 
1927 He was given many honorary degrees by 
various universities, and among other medals had 
the Grashof Commemoration medal of the Verem 
Deutscher Ingemeure, the Albert medal of the 
Royal Society of Arts, and the Faraday medal of 
the Institution of Electrical Engineers He was 
an early member of the Advisory Council of the 
Department of Scientific and Industrial Research, 
and was on numerous other committees 

Sir Charles married m 1883 Katherine, daughter 
of W B Betheil, of Yorkshire, and hod one son, 
who was killed in the War, and one daughter He 
was a large benefactor t>o science, giving £5000 to 
the Royal Institution and £10,000 to the British 
Association, besides numerous gifts to various m 
stitutions Gerald Stoney 


It is difficult to write of Charles Parsons, a great 
inventor, one to whom civilisation owes more 
than a friend’s feeble pen can well express Try 
to picture the world without his inventions, in 
the days when Atlantic travel took place in ships 
like the old Scotia of the Cunard Line, or the first 
Oceanic , which, when the White Star Lme started 
some sixty years ago, created so much interest on 
Merseyside Contrast these with the Mauretania 
and the Lusitania , the first great ships propelled 
Jby Parsons’ turbine, or to come to our own days, 
"with the Cunard Aquitania or the Bremen of the 
North German Lloyd Line Maybe in 1931 we pay 
too much attention to speed, but time has a high 
value, and the minutes saved for useful work by 
the invention, which startled the world when the 
Turbima first showed herself at the Jubilee Re 
view m 1897, total many millions in numbez 
These are due to Charles Parsons 
But for far more than speed and comfort in 
ocean travel are we indebted to the tuibme and 
its inventor Imagine modern life without electric 
power This is neither the place nor the oppor¬ 
tunity to collect statistics and estimate the per¬ 
centage of that power generated through Paisons’ 
► work on the turbine, generated, too, m a manner 
so efficient that it is scarcely possible to hope for 
an improvement— unless, indeed, another Parsons 
shows us how to use atomic energy For Parsons 
was never content to leave an invention until it 
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was nearly perfect, nor was he stopped bv diffi¬ 
culties which to many seemed insuperable At 
first, the turbine was not a great success , he knew 
how efficient it ought to be, and he reached his 
mark Kelvin well described his invention as the 
greatest advance in steam practice since the days 
of Watt 

So, too, with other problems Parsons tned to 
produce a diamond, and at the end of his life 
agreed, no doubt, os Prof Henry E Armstrong 
has told us, that there is no valid evidence to 
show that it can be obtained by any of the hitherto 
asserted means , but the work is there, of the highest 
value—a contribution to knowledge impossible for 
any but a great man, apply mg to the problem all 
the resources of the engineer, all tho inventive 
power of a brilliant mind 

Nor were Parsons’ powers less shown in his more 
recent work Telescopes and optical gloss had for 
him a hereditary interest and so he applied his 
genius to replace English optical glass m the 
osition it held before the days of Abb 6 and 
eiss, and he did it, while in quite recent years he 
was devoting himself to further Halt’s plans for a 
giant reflecting telescope 

Parsons made no special mark at Cambridge, 
where he graduated as eleventh wrangler in 1877 
After the usual training of an engineer, he sot to 
work to develop the turbine, but it was not until 
the end of the century that ho received any dis 
tinct recognition 

No one meeting Parsons casually would have 
recognised in the gentle, modest man, somewhat 
quiet and hesitating m speech and manner, one of 
tho world’s great benefactors In public he said 
little, but interest him in a problem, ask his ad¬ 
vice on some knotty point of scientific or engineer¬ 
ing practice, give him, perhaps, a little time for 
quiet thought, and your problem was solved, or if 
solution was not at once to be found, >ou uerc set 
on a track promising to lead to the desired end 
Moreover, if the attainment of that end seemed 
of importance, yon secuied for the rest of your 
journey the support and assistance of a most wise 
counsellor and, what is more, a most kind friend 
For Charles Paisons was that to all who earned 
lus friendship , and we, who have enjoyed it for the 
last twenty five or thirty years, are the poorer for 
his loss, happy though we are to have known such 
a man, and to have learned from him some of the 
elements of true greatness 

R T Glazebrook 


I first met Sir Charles Parsons when he was 
appointed by the Lord President to the Advisory 
Council for Scientific and Industrial Research, on 
the resignation of Prof Bertram Hopkinson owing 
to pressure of War work Thus he was not an 
original member of the Council as has been stated 
in some obituary notices, though he joined it in the 
course of its first year of work His acceptance of 
the office was a proof of his willingness to sub¬ 
ordinate his personal views to the common good, 
ifor it was no secret that he thought the national 
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organisation of scientific research for industrial 
purposes would have been better placed under the 
SBgia of the Royal Society than under the State 
Yet he was as regular ana active a member of the 
Council at its long and anxious deliberations as any 
of that brilliant group of seven distinguished men 
of science who formed the first Advisory Council 
As he came to realise that the formulation of policy 
lay in fact, as it was intended to lie, with the 
Council rather than with the Minister or his 
officials, I think his old doubts disappeared, though 
he was always a little inclined to be suspicious of 
the ‘ machine which, as the range of the Coun¬ 
cil's activities grew—and it grew very rapidly— 
necessarily entailed a great increase m ad minis 
trative business and a corresponding enlargement 
of the Department This watchfulness was all to 
the good of the cause, for the bureaucratic spirit 
will always be destructive of the aims and ideals 
of any organisation for the promotion of research, 
and more particularly industrial research, in which 
the utmost degree of co-operation between in¬ 
terested and independent bodies and the largest 
measuro of decentralisation are essential to success 
Parsons was essentially a shy man, and his inter¬ 
ventions m discussions at the Council were gonerally 
bnef, and often by way of critical question rather 
than dogmatic statement The longest speech I 
ever heard him make was a remarkable analysis of 
the conditions necessary for the successful applica¬ 
tion of new inventions or processes in industry, 
made before a departmental committee appointed 
by the Lord President to consider the problem of 
adequate rewards to scientific workers in govern¬ 
ment service for discoveries made by them in the 
course of their employment He emphasised the 
comparative cheapness m time and money of small- 
scale laboratory research, and the high Rcientifio 
ability, the costliness, and the patience needed for 
translating a new technique or process or device 
into industrial piactice He maintained that for 
this part of the work, where the risks were greatest, 
the greater reward was justly given As a great 
industrialist himself, he would have liked to see, 
though he leahsed its inherent difficulty, direct 
assistance given to selected firms in working new 
ideas on a manufacturing scale Failing that, he 
was a whole-hearted supporter of the policy of 
establishing co operative research associations in 
the industries, for he hoped they would have a 
freedom in dealing with individual firms which 
was impossible to a department of State 
In two directions this belief of Parsons was in¬ 
fluential He was closely associated, as an original 
member of the Fuel Research Board established m 
1910, with the late Sir George Beilby’s scheme for 
the station at East Greenwich, where research into 
fuel problems is conducted both on a laboratory and 
a full manufacturing scale , and again, it was his 
active support which helped to seoure for the British 
Scientific Instruments Research Association more 
generous and continuous assistance than was given 
to any other of these organisations A letter from 
the Director of Scientific Research and Experiment 
at the Admiralty to the Times of Feb 14, m which 
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he records the proved superiority of British optical 
glass and optical instruments, is evidence of the 
wisdom of this policy Parsons was himself a 
prime contributor to this result, for after his retire 
ment from the Advisory Council in 1920, he be¬ 
came not only chairman of the Scientific Instru¬ 
ments Research Association, but also successively 
the owner of the Derby optioal glass works and the 
controlling influence in the famous firms of 8 ix 
Howard Grubb and Messrs Ross and Co 

Parsons entered the glass and instrument in 
d us tries with the same high courage whioh had 
created his great engineering firms, and certainly 
with no expectation of monetary reward He knew 
the conditions too well for that, but he remarked 
that he believed a good man of science ought to be 
able to make optical glass without a previous 
training in glass technique, and his family traditions 
gave him pnde in a conquest whioh would benefit 
both science and his country I have always 
thought that his interest in glass had its origin in 
the work of his father, and in the researches he 
himself undertook at Newcastle on the laige re¬ 
flectors he manufactured there for search lights 

I remember, when Parsons took me over his 
works shortly after the War, that he showed me the 
shop m which these great reflectors were made, and 
explained how he had solved the problem of 
annealing them to withstand the strains set up in 
use It was impossible to walk with him through 
his great works without realising that the research 
spirit informed the whole undertaking, while simul¬ 
taneously the practical engineer was m control of 
every part He was intimately acquainted with 
every machine in his shops, and agam and again he 
would stop to explam how a weakness had been 
removed or better performance achieved by his 
personal intervention Yet as we moved over to 
the small building in which he had for years ex¬ 
perimented m the artificial production of diamonds, 
one began to realise the range of his interests, and 
his willingness to expend large sums and all his 
ingenuity on problems of no immediate practical 
importance 

Parsons was not, I should think, an altogether 
easy man to work with No gemus is Like most 
shy men, he was a keen observer and sometimes a 
sharp critic of others When he set himself to a 
task, he would work at it continuously, so he told 
me, for twenty-four or thirty six hours or longer 
at a stretch This intensity of application and 
speed must often have left his collaborators and 
assistants gasping behind him Yet no man, I 
believe, did more than he to tram his men m the 
method of his work Had he been one half as 
careful of his own health as he was for that of his 
staff, this giave loss to industry, to science, and 
to Great Britain might have been postponed 

_H Frank Heath 

We regret to announce the following deaths** 

Mr H O Beckit, reader in geography in the 
University of Oxford, on Feb 19, aged fifty-six years. 

Mr G E Birkett, director of the Manchester and 
Distnot Radium Institute, on Feb. 6, aged thirty- 
seven years 
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News end Views. 


According to Dr. 8. C. Lind, director of the School 
of Chemistry, University of Minnesota, research has 
shown that starting with a single, simple mother- 
substance, a complex mixture of hydrocarbons such as 
ooour in natural petroleum may be synthesised by 
suitable reactions The latter include the application 
of heat and pressure and, what is perhaps more novel, 
the bombardment of the initial substance with the 
alpha rays from radioactive compounds The Daily 
Science News Bulletin issued by Science Service, 
D C, records a recent communication of Dr Lind’s 
to the American Association for the Advance 
ment of Science, and quotes him as saying “The 
simplicity of such a mechanism may lend indirect 
support to the old idea of an inorganio origin from 
one or a few hydrocarbon gases such as might be 
produced by the action of water on metallic carbides 
m the earth's interior On the other hand, it does not 
preclude animal or vegetable origin, but strongly 
suggests that the primary material, whether gaseous, 
liquid, or solid, is later subjected to thermal or ionic 
agents or both, which produce the complexity found in 
Nature ** 

WmXuK we may discern radioactivity in a new, but 
none the less possible, r61e in this (Dr Land’s) theory of 
petroleum genesis, any support to the moribund in 
organic hypothesis, whether direct or indirect, must 
inevitably be completely razed by the overwhelming 
geological evidence now available with the progress 
of time and discovery of vast oilfields, the data of oil 
occurrence of which were not available to enlighten the 
earlier views But there is decided ment in the postu¬ 
lation of radioactivity as effecting some degree of 
ionisation of organic matter during the baffling process 
of destabilisation and actual formation of oil It is 
this phase of the genesis which is still so hazy, and 
anything that chemists can do to throw light on the 
reactions mvolved, either mechanism or process, will 
prove of unquestioned service to science But is 
radioactivity a potential function in the type of 
environment and at the comparatively shallow depth 
m the crust which modem views seem now to imply 
^or the birth of the oil globule ? 

In 1929, a laboratory for the study of the cold 
working of iron and steel was established in the 
University of Sheffield and equipped by firms engaged 
m the steel wire and stnp industries with a rolling 
mill and draw-bench for experimental work , a fellow 
ship and two research scholarships were provided 
by the Ironmongers* Company This laboratory has 
now been at work for a session, and has in progress 
a programme of research on the influence of the con¬ 
ditions of drawing on the properties of steel wire, 
especially with regard to its resistance to fatigue, and 
special instruments have been constructed for the 
purpose of the measurements. The behaviour of 
the cold-drawn wire in torsion, both continuous and 
alternating, is found to give a convenient means of 
following the changes in the progressive stages of 
drawing The influence of the form of the die and 
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of other factors on the properties of cold-drawn mild 
steel bars is also under examination The rolling 
programme consists in a study of mild steel atnp of 
the deep-drawing variety, and instruments have been 
constructed for the measurement of the pressures 
during rolling, and of the energy stored in the cold- 
worked metal 

At the Fourth International Congress for Psychical 
Research, which was held this year at Athens and of 
which the Transactions have recently been published 
(London Sooiety for Psychical Research, 1930), Sir 
Oliver Lodge discussed the reasons for the non¬ 
recognition of psychical research by the majority of 
the scientific world It would appear that he is 
of the opinion that evontually the sheer weight of 
evidence will overpower this hostility, which he thinks 
arises partly from a pardonable scepticism and partly 
from a vague recognition of the significance of 
psychical phenomena and consequent upheaval of 
ideas which must follow the acceptance of their 
reality It may well bo, however, that the chief 
reason that scientific men are chary of recognising 
psychical research is that they are unable to perceive 
the weighty mass of evidence of which Sir Oliver 
speaks These, Transactions indicate the kind of 
things which engage the attention of psyohioal re¬ 
searchers Hero are tales of raps and lights, of falling 
mortar and broken crockery, and even of showers of 
pebbles—of which some, strange to say, seemed to 
come out of the medium’s hair 1 We read of sacred 
oleographs oozing human blood one day and on another 
exuding an organism usually found in very foul water 
we are told of an incident where a ghost had to come 
back to earth to persuade a medium to burn some 
letters which suddenly appeared m her hands Even 
Sir Oliver Lodge tells us a story of an occurrence 
in the prosence of Sir William Crookes “ on a well- 
lighted " dining table and in “ full bght ", whereas 
in what appears to be the aotual record of the case, 
it states that the phenomena took place at night in 
a room lighted only by three spirit lamps From the 
official proceedings at the Congress it appears that 
the next meeting will be held in London m the 
autumn of 1932, on the occasion of the jubilee of the 
Society for Psychical Research Although the French, 
Italian, and American representatives seem no longer 
to be associated with the organisation controlling the 
International Congress, its continuance is assured so 
long as it is supported by the British and German 
national committees 

Tot projected opening of the Cape Cairo flying 
route on Mar 5 gives interest to a paper on air com¬ 
munication in Africa recently read to the Royal 
Society of Arts by Mr G E W Humphery, and 
published in ite Journal on Feb 6 The route will 
follow British territory m the mam, although it start* 
at Cairo As far as Khartoum the direction is straight 
and there is little difficulty about landing grounds 
-Then a difficult bit of country begins and continues 

almost as far as Lake Viotona, For some months in the 

► 
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year mueh of that country is under water, and on this 1 
part of th© route it will be necessary, for the present 
at least, to use flying boats that can alight on the Nile 
and the lakes It is hoped, however, that before long 
aerodromes will be available, making an aeroplane 
service possible From Kisumu on Lake Victoria to 
Cape Town the surface conditions of the country offer 
no difficulties in the provision of landing places, but the 
aeroplane* must fly at a considerable elevation The 
proposed route is via Nairobi, Broken Hill, Salisbury, 
Bulawayo, Johannesburg, and Kimberley Three 
types of a\t craft will be employed, changes being 
made at Khartoum and Kisumu Speed will be about 
100 miles per hour throughout, and a weekly service 
for passengers and mails is proposed There will be 
no night flying, and the through journey will take 
eleven days The opening flight on Mar 5 will 
provide connexion with Kenya and Tanganyika, but 
the first through flight to the Cai>e will be deferi-ed 
about three months 

Thk aims and methods of the land utilisation of 
Britain were explained by Dr L Dudley Stamp in a 
paper entitled “ Land Utilisation Survey ” read before 
the Royal Geographical Society on Feb 10 The 
primary object is to make a complete record of 
the uses to which the land of Bntam is put at the 
present time Six different categories are recognised 
meadow and permanent grass , arable land, includ¬ 
ing rotation grass , heathland and moorland , forests 
and woodlands , gardens , and land agriculturally im 
prodtu tive The survey is to be recorded on tho ‘ six- 
inch * Ordnance maps This entails roughly 22,000 
quarter sheets, each showing six square miles The work 
is being done by volunteer surveyors in various parts of 
the country and is of such a nature that schools can 
give valuable help The Board of Education has re 
oommended it to the notice of schools and emphasised 
its educative value The sheets when marked are to 
be sent to the central office at the London School of 
Economics There they will be reduced to a one inch 
acale It is then planned to publish, through the 
Ordnance Survey, a senes of sheets corresponding to 
th© * one inch ' popular senes Many areas of the 
oountry are already arranged for, and several hundred 
volunteers are at work It is obviously desirable that 
the whole oountry should be surveyed simultaneously, 
so that-useful comparisons can be made and con 
elusions drawn on the existing state of agnculture 
The completed survey will give precise information 
where statistics can give only average information 

At the meeting of the Royal Microscopical Society on 
Feb 18, Dr Robert Chambers, professor of biology in 
th© University of New York, gave a remarkable 
demonstration of his method of mioro-dissection and 
micro-injection in an address on “ The Nature of the 
Living Cell ” Probably the most striking peculiarity 
of living matter, or protoplasm, is the foot that it 
exists only within the confines o! microscopic dimen¬ 
sions Protoplast is protopitata only in the form of 
living cells, plant or animal, therefor© the only direct 
method of studying its properties is through the 
compound microscope under magnifications varying 
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from 150 to more than 1000 diameters. The micro- 
dissection and micro injeotion technique of Prof 
Chambers was evolved in order to make it possible to 
manipulate the protoplasm within the living cell The 
apparatus is a mechanical device for controlling the 
movements of spun glass micro-needles and pipettes 
within the field of the microscope An apparatus of 
this kind, built in 1020, was first demonstrated before 
the Royal Microscopical Society about six years ago 
Since then several different types of instrument have 
been devolopod by various workers The present 
apparatus is a model based upon the original one of 
1920, but has been mollified from year to year by the 
addition of various improvements, and is so constructed 
as to pormit ojierationa upon the living cell under the 
highest magnifications By means of this instrument 
many new facta have been discovered regarding the 
physical and chemical properties of protoplasm We 
now know, for example, that the nucleus in many cells 
is a fluid body and is more alkaline in reaction than the 
cytoplasm in which it is immersed The oxidation 
intensity of living protoplasm has also been determined 
by the injection into the living cell of dyes which are 
reducible, thus, when the colour disappears upon 
injection and can be made to reappear by the injection 
of an oxidising agent, we can bo fairly certain that 
the protoplasm had reduced it m the first instance 
Similarly, by this method, the physical properties of 
the hitherto hypothetically regarded cell membrane 
have been made the object of intensive study 

The new series of Bulletins winch are being issued by 
the Ministry of Agnculture and Fishenes are attract¬ 
ively produced on antique paper and bound in stiff 
cut covers Bulletin No 20 (1030), entitled "Some 
Beneficial Insects ”, was formerly Miscellaneous Pub¬ 
lication No 37, but has been rewntten and, in its 
now form, is now in its third edition There seema 
to be no doubt that an increasing number of practical 
glowers and others are interested in knowing some¬ 
thing about those insects that confer benefit upon 
man and which, for this reason, should not be de¬ 
stroyed This bulletin provides the general inquirer 
with the elementary facts concerning the life and 
behaviour of insect parasites and predators It also 
gives some idea as to how, in some cases, it is possible, 
to take advantage of their propensities and utilise 
them on a large scale for controlling noxious forms 
of insect life We can commend the bulletin as being 
one of considerable educational value for rural and 
other schools It explains and directs attention to 
an aspect of Nature too often overlooked The two 
coloured platos add to its utility, since they represent 
accurately some of the chief kinds of beneficial insects 
prevalent in Great Bntam The bulletin may be 
obtained from the Ministry of Agnculture and 
Fishenes, price 4 d , post free 

In the Ministry of Agnculture's new Bulletin No. 9 
(1930), entitled “ Bee Keeping n , what was onginally 
a sectional volume of collected leaflets has been re¬ 
vised and largely rewntten It has been prepared 
for the information and guidance of those who,wish 
I to keep bees, and to assist those who have already 
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gained some experience of the craft It is written m l 
a plain, non-teohmoal style, and controversial matters, 
such as those concerning the causative agents of foul 
brood, for example, are obviously outside the scope 
of an elementary publication of this kind The 
bulletin contains 55 pages of text and 26 illustrations, 
and may be purchased direct from the Ministry of 
Agriculture and Fisheries, price 9d, post free We 
weloomo the new senes of bulletins thus inaugurated, 
for there are many subjects that lend themselves to 
this method of treatment Accurate up-to-date in¬ 
formation and reliable illustrations are a sine qua non 
m such publications The two bulletins bnefly le 
ferred to are essentially popular in character, and the 
question may be raised as to whether there is also an 
opening for a second senes of a more technical 
descnption 

In his presidential address to the American Society 
of Parasitologists (published in Science of Jan 9), Dr 
N A Cobb pleads for more adequate and more 
accurate treatment of the Nematoda in text books 
and in courses of zoology He attnbutes the present 
unsatisfactory teaching on this subject to the fact that 
A scans is so commonly regarded as typical of the 
Nematodes, and this is responsible for such state 
ments as that the only sense organs are papillae on the 
lips, whereas “ there is no lack of sense organs ” in 
Nematodes He admits the difficulties of classifica¬ 
tion and of laboratory studies on the free living forms, 
which outnumber the parasitic forms , but would t 
nevertheless, bo far as morphology is concomed, 
relegate Ascans to the background, as it is “devoid of 
a single curious or interesting external feature to 
attract attention ” There is much to be said for his 
plea that the study of the group would be more satis 
foctonly approached by the microscopic examination 
of small, living, transparent forms These could be 
supplemented by the study of a transverse section, 
and for this purpose it would be difficult to find a 
better example them Ascans , in which the histo 
logy, especially of the gut, muscles, and reproductive 
organs, is so diagrammatically clear The retention 
of Ascans m this way m the practical course would 
afford the opportunity of directing the student’s 
attention to the great historical importance of Ascans 
m the development of our knowledge of germ cells and 
of the nature and behaviour of ohromosomes and other 
cell elements 

An interesting and suggestive subject is discussed 
by A S le Souef in the Medical Journal of Australia 
for November—“ Actions, Reactions, and Traits 
common to Men and Animals ” From his own 
observations m the Zoological Garden at Sydney and 
from the writings of other naturalists, the author has 
collected examples of activities m birds and beasts 
which recall human actions Some of these are the play 
of elephants, seals, and emus , the collecting instinct 
of many rodents and of bower-birds, which he suggests 
* may be a forecast of the human collecting of birds’ 
eggs and ‘ hard cash ’ j the song of birds and the 
dances of birds fluid monkeys , the thieving and the 
teasing tendencies of certain birds, instinctive fears, 
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and so on It is possible that there may be a direot 
ancestral connexion between these animal actions and 
human actions , but it is unlikely, and Mr le Souef 
pushes his conclusion beyond the evidence when he 
states that “ man in his body and mind and the 
resultant actions therefrom is an almost complete 
embodiment of the lower animals, combining m 
some degree the attributes of all spocies " Man, as 
a living being, possesses the functions common to all 
living organisms, and that these should sometimes 
find similar modes of expression, even in creatures 
which have no direct ancestral relation, like man and 
birdH, is scarcely to be wondered at In these actions 
and reactions we are looking upon common ex¬ 
pressions of the essential life activities , but perhaps 
this is all that Mr le Souef means 

Volume 22 of the Collected Researches of the 
National Physical Laboratory is a quarto volume of 
moie than 400 pages devoted entirely to electrical 
matters The 21 memoim which are mcluded have 
apjjeared in the Proceedings of scientific or teolinioal 
societies or in other scientific publications during the 
past six years, and more than half of them during the 
last two yearn Five of the memoirs relate to the 
carrying capacity and other properties of cables used 
in power transmission and come within the purview 
of the Electrical Industries Research Association or 
the Engineering Standards Association One is 
devoted to tho design of an air condenser which m a 
pure capacitance, and another to an accurate method 
of measuring dieleitno constants of liquids The 
remaining memoirs deal with problems which have 
arisen in wireless telegraphy-- the properties of the 
antennae and of the beam propagated, tho construc¬ 
tion and performance of instruments or apparatus 
used in wireless measurements, including quartz 
oscillators, nine of these memoirs relate to re¬ 
searches which were undertaken for the Raaio Re¬ 
search Board No one can look through the volume 
without being struck by the importance of the port 
the Laboratory is playing in the solution of tho pro¬ 
blems which arise in the work of the research associa¬ 
tions whioh the industries have formed under the 
auspices of the Department of Scientific and Industrial 
Research 

The 1 Text ’ volume, the final one of the three 
annual volumes constituting tho Registrar General's 
Statistical Review for 1920, has recently been pub¬ 
lished (H M Stationery Office 2s 6d net) ft con¬ 
tains the official analysis of the vital statistics con¬ 
tained in Parts 1 (Medical) and 2 (Civil), issued 
recently The population (England and Wales) at 
the middle of the year is estimated at 39,607,000 
persons—18,969,000 males and 20,638,000 females 
The figures indicate a higher growth among males, 
and the sex inequality, expressed as 1096 females m 
1921, is thereby assumed to have been reduced to 
1088 females, at the mid year, per 1000 males The 
deaths ascribed to cancer numbered 56,896, the highest 
number yet recorded for any one year There is a 
- marked decrease of mortality from conditions asso¬ 
ciated with alcoholism Tables have been introduced 
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showing the mortality of the first 30 minutes of life, 
the reduction m the mortality from diabetes since 
the introduction of insulin (mortality from this disease 
at ages above fifty-five years, however, continues to 
increase), and reduction m the mortality from per¬ 
nicious anaemia as a result of the new treatment with 
liver 

Thu honour of knighthood has been conferred by 
the King upon Capt Malcolm Campbell for his 
achievement of the world’s land speed record on 
Feb 5 

An earthquake was recorded at Kew Observatory 
at 5 h 44 m 42 b G-M T on Feb 20 The epi¬ 
centre is estimated to have been in Korea, near 
lat 39° N, long 126° E The initial impulse was 
very sharp, but the amplitudes of the main phase were 
small The shock is believed to have originated at a 
greater depth than usual, probably about 250 miles 

Sir James Jeans has been awarded the Franklin 
Medal for 1931 by the Franklin Institute, Philadelphia, 
“ m recognition of his many fruitful contributions to 
mathematical physics, especially in the realms of the 
dynamical theory of gases and the theories of radiation, 
and of his challenging explanations of astronomical 
problems and his illuminating expositions of modern 
scientific ideas” 

It is announced in the Times that Capt W P B 
Beal, formerly principal veterinary officer of the Gold 
Coast, has been appointed superintendent of the new 
zoological park of the Zoological Society of London at 
WhipsnaJe Capt Beal has had considerable expen 
ence m supervising the health of animals, planning 
experimental stations, and road making, and will be 
largely engaged in the development of the Whipsnade 
estate It is expected that the new park will bo open 
at Whitsuntide 

Influenza has been prevalent all over Great 
Bntain during the last few weeks, and for the week 
ended Feb 14 the deaths from tins disease numbered 
458 in England and Wales and 116 in London The 
disease is also widespread in the United States of 
America, and we learn from a Daily Science News 
Bulletin (Science Service, Washington, D C ) that for 
the week ended Jan 31 a total of 8362 cases was 
reported to the U S Public Health Service 

The Ministry of Health has issued a circular re¬ 
specting the outbreak of paratyphoid fever in Essex 
Between Feb 1 and 14, 172 known cases have oc¬ 
curred in the Eppmg Urban, Epping Rural, and 
Loughton districts, and the Borough of Waltham¬ 
stow The infection in all cases has been caused by 
the paratyphoid B type of bacillus , the illness has 
been severe in many cases, and up to Feb 21 seven 
deaths occurred The epidemic has been traced to 
infection of a particular milk supply at a dairy farm 
in the Eppmg Rural District, The infection appears 
to have been mti&Luoed by d&6 of the employees on 
the farm, who, unknown to himself, was suffering 
from a mild attack of paratyphoid fever while at 
work and h andling the milk before distribution 
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The third annual exhibition of apparatus relating 
to television, picture telegraphy, and ta l kin g films & 
to be held by the Television Society at University 
College, London, on April 15, from 2*30 PJU to 
9 fh The Exhibition Committee invitee offers 
from research laboratories and institutions and from 
individual research workers and those engaged in 
experiments in any of these subjects, such offers to 
be sent as soon as possible to the Hon Secretary, 
Mr W G W Mitchell, Television Society, 4 Duke 
Street, Adelphi, London, W C 2, and giving par¬ 
ticulars of space and any other facilities required. 
As on previous occasions, members of the Society 
exhibiting apparatus have the nght of entering their 
exhibit m the annual competition for the Tuke Cup, 
which is awarded by an independent committee of 
judges for the most meritorious exhibit, in relation 
to television or cognate subjects 

A catalogue of second-hand books, some 500 m 
number, on botany, ecology, entomology, forestry, 
natural history, ornithology, zoology (invertebrate 
and vertebrate), has just been issued by Messrs W 
and G Foyle, Ltd , 119 Charing Cross Road, W C 2 
Copies are to be had free upon application 

The Prague Summer School Vos inaugurated last 
year to afford English speaking visitors, especially 
those interested in educational matters, an oppor 
tunity of attending a series of lectures on various 
aspects of Czechoslovak and central European oivilisa 
tion and cultural life The Summer Sohool will ogam 
be held this year during the long vaoation, on July 20- 
Aug 8 The scope of the syllabus has been extended to 
inolude, m addition to other new subjects, an account 
of Czechoslovak contributions to the natural sciences. 
In connexion with the lectures a number of interesting 
excursions have been arranged so that members may 
see places of historical interest, the Karlsbad and 
Manenbad spas and springs, the radium mines at 
JAohymov, etc The director of the Summer School lfl 
Dr B Tmka, 55 Smetana Square, Prague, Czeoho 
Slovakia 

An advanced course in oriental studies will be 
held at the School of Oriental Studies, Finsbury 
Circus, London, on Mar 2, 3, and 4 The lectures 
will be given by Prof B Hrozny, professor of ancient 
eastern history in the Charles University of Prague, 
the subject being the 44 Excavations of Kultepe" 
and 44 The Hittites ” The first lecture will deal 
with Prof Hrozny’a travels m Asia Minor and the 
excavations at Kultepe which led to the discovery 
of the now famous Assyrian merchants* archives 
of 2000 b c This lecture will be illustrated by some 
hundred coloured lantern slides The second and 
third lectures, on the Hittites, will deal with the 
decipherment of the Hittite language and its recog¬ 
nition as Indo-European, the non-Indo-European 
Khattish and other newly discovered peoples of 
Asia Minor and North Mesopotamia, the Lush, in 
essence non-Indo-European, the Khumsh, who spoke 
a non-Indo-European language and are identified 
with the Hontes of the Old Testament, and the 
Mitanxu, who are of Aryan, or rather Indian, origin. 
Finally, Prof Hrozny will discuss the relatione oi 
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the Hittites and the Greeks At the first lecture The University, Liverpool (Mar 16) A principal 

the chair will be taken by Dr A E Cowley, Bodley’s and professor of organic chemistry at the Royal 

Librarian in the University of Oxford The lectures, Institute of Science, Bombay—The High Conunis- 

which will be delivered in English, will begin on sioner for India, General Department, India House, 

each day at 6 16 Par, and admission will be free and Aldwych, W C 2 (Mar 21) A biochemist, a technician 

without ticket in the research laboratory, and a j untor biologist, each 

under the Newfoundland Fisheries Research Com- 
Appucations are invited for the following ap mission—The Newfoundland Government Office, 68 

pointments, on or before the dates mentioned — Victoria Street, 8 W 1 (Mar 22) A professor of 

A reader in statistics in the University of Cambridge chemistry at the Honot Watt College, Edinburgh— 

—The Registrary, The Registry, Cambridge (Mar 4) The Principal, Henot Watt College, Edinburgh (Mar 
A scientific instrument maker at the University 26) A professor of mechanical engineering in the En- 

College of South Wales and Monmouthshire—The gineenng College of the Benares Hindu University- 

Registrar, University College, Cathays Park, Cardiff The Principal, Engineering College, Benares Hindu 

(Mar 7) An assistant lecturer in science at the University, Benares, India (April 6) A principal of 

National Society’s Training College for Teachers—The the Northern Polytechnic—The Clerk, Northern Poly- 

Prineipal, Training College, Berndge House, Fortune techmo, Holloway, N 7 (April 17) Lecturers m, 

Greqp Road, W Hampstead, N W 6 (Mar 9) Senior respectively, pure mathematics, civil engineering, and 

technical assistants and technical assistants at Ad botany in the Quoen’s University of Belfast—The 
mirolty establishments near London and in Ports Secretary, Quoen’s University, Belfast (April 19) A 

mouth—The Secretary of the Admiralty, C E Branch, lecturer in geogiaphy and elementary science at the 

Whitehall, SW 1 (Mar 10) A director of the Truro Training College—The Principal, Training Col- 

Manchester and District Radium Institute—The lege, Truro A lecturer in physical training and 

Hon Secretary, Radium Institute, Nelson Street, hygiene at Southlands Training College—'The Principal, 

Manchester (Mar 14) A lecturer in economic his Southlands Training College, Wimbledon Park Side, 
tory in the University of Liverpool—The Registrar, S W 19 

Our Astronomical Column 

A Large Sunspot — A large group of sunspots announced the existence of six satellites of Uranus , 

recently visible is the largest that has appeared for but only four are now recognised The possibility of 
over a year The group when near the sun’s east the existence of additional satellites both of Uranus 

limb on Feb 14 was quite small, but between Feb 17 and Neptune, has been considered by many , we 

and 19 it developed rapidly, and by Feb 21 had learn from a Daily Science News Bulletin issued by 
bocome a conspicuous stream of spots easily visible Science Service of Washington, D C , that a plioto- 

lo the naked eye The central meridian passage graphic search for possible new satellites has been 

of the group occurred on Feb 20 8 , its latitude was made by Mr W H Christie, using the 60 inch re 
6 U , and its area on Feb 17, 19, and 21 was respect hector and giving exposures from one to three hours, 

ively 160* 900, and 1700 millionths of the sun’s The result however, was negative in each case Mr 

hemisphere On Feb 19, spectroscopic observations Christie concludes that if any bodies of the kind exist, 
made at 16* 1 showed a mass of hydrogen to be de they are not brighter than mag 19 m the case of 

scendmg into the following member of the group Uranus, or mag 18 6 in that of Neptune Even this 

with the velocity of about 30 km /sec On succeeding negative result is of interest, and may save time, as 

days the group was not unusually active, so far as establishing the uselessness of searching for such 

rathor limited observations showed It may be bodies with any smaller instrument It would seem 

remarked that sunspots during 1930 were both worth while to make an attempt in the cose of Pluto * 

appreciably less in number and smaller than in 1929 success is unlikely, hut would bo of value in giving 

Xho sunspot minimum may be expected m two or Pluto’s mass 

three years* time „ , 

New Star Catalogue from Yale University —Prof 

A Faint Cluster near Betelgeux — Circular No 309 * Schlesinger inaugurated a new era m star cata 

of the U A I Bureau contains a report from Dr logues when he published, four years ago, a catalogue 

Schuller, of the National Observatory, Prague, on a °f stars m the zone between 60° and 66° North Dechna- 
hitherto unknown cluster of faint stars in the position tion, the places being derived from photographs with 
HA 5 h 40 7*, N Decl 7° 21', equinox 1866 0 a wide angle lens that included the whole width of the 

Exposure of 6$ hours showed an open cluster of stars zone on each plate He has now produced a similar 

the magnitude of which is between 10 and 18, close to catalogue of 7727 stars in the zone 66° to 00° The 

the edge of Barnard’s dark channel No 36 The zone was covered by 72 plates, the centres of which 

cluster is not shown on Barnard’s photographs, the were 20 m of R A apart, so that nearly all the stars 

franklin Adams plates, or on those in the Atlas of appear on two plates They were taken between 1915 

selected areas None of these extend to such faint and 1917, but not measured until 1926 and 1927, this 

magnitudes , their limit is about 164 mag The being done by Miss Ida Barney Proper motions are 
(hstanoe of the cluster is roughly estimated as 30,000 deduced for almost all the stars in the catalogue 

light years* assuming that its brightest stars are of These will enable improved places to be obtained for 

type A Its proximity to the dark lane suggests, the stars used as reference stars in the aetrograpnic 

however, that there may be some absorption ofnght, zones They had previously been brought up from the 

" hich would make the distance less A 8tr Resell Catalogues without proper motion in the 

majority of oases The probable error of the star 
Search for Possible Additional Satellites of DUtant positions in the new catalogue is given as ±0 15* 
Planets*-—It is' well known that 8ir W Hersohel in each co-ordinate 
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Research Items 


Finger-prints of Twins—A study of the finger¬ 
prints of twins has been made by Prof H H Newman 
(Jour Qenet , vol 23, No 3) The material con¬ 
sisted of the prints of 100 pairs of same sexed twins, 
50 of whom were classed as identical and 50 as di¬ 
zygotic or fraternal He regards the whorl as the most 
primitive pattern, while some have given this place to 
the loop, whioh occurs in primitive form m anthropoids 
He finds that the finger-prints of identical twins m&y be 
extraordinarily alike in pattern, although they always 
differ m murutias The distribution of whorls, loops, 
and arches is the same m both typos of twins and 
agrees with that of the general population Radial 
loops and radial whorls are largely confined to the 
index finger This is interpreted as a result of the 
early dichotomy of the limb bud, separating the 
thumb primordium from the rest of the fingers and 
tending to produce m the index finger a pattern the 
reverse of tnat in the thumb Tented arches, which 
are common on forefingers, are interpreted as cases 
of partial asymmetry reversal In identical twins 
the patterns on one or both hands resemble the hands 
of the other twm more strongly than do opposite 
hands of the same individual The reverse is true 
of fraternal twins, and this difference can be used as a 
criterion for classifying doubtful twin pairs If the 
finger patterns in human twins are compared with 
the scale patterns m armadillos, it is foimd that in 
both man and the armadillo parallel imaging is about 
twice aa frequent as mirror-imaging of asymmetrical 
peculiarities This loads to the conclusion that 
monozygotic twins in man arise in the same general 
way as the quadruplets which normally occur in the 
armadillo, that is, Jiy a process of budding m the 
early embryo 

Botulism in Wild Ducks —For several years the 
death of millions of wild ducks in the western States 
of America has been attributed to poisoning due to 
the alkalinity of inland waters after a spell of drought 
Further investigation, according to Science Service of 
Washington, D C , has shown that there are difficulties 
in accepting tho idea of alkalinity poisoning, one 
reason being that in some areas where the water was 
highly alkaline tho disease was very much less preva¬ 
lent than in others where the alkalinity was small, 
although in general the distribution of the disease 
agreed with the regions of alkaline waters m the 
United States Dr E R Kalmbach, of the U S 
Biological Survey, has now shown that the disease is 
a form of botulism poisoning, and that the causative 
organism is different from tnat which affects human 
beings How the organism gets into the duck’s body 
m the first place is not known , but diseased tissues 
of one bird fed to another produced symptoms of 
the disease One attack gives no immunity from 
another 

Chinese Fishes —Papers on the fishes of China have 
appeared in recent numbers of two scientific magazines 
published in that country , one concludes Henry W 
Fowler’s account of 44 The Sharks, Rays, and related 
Fishes of China ” (Hong Kong Naturalist, Nov 1930, 
p 177), and has, in addition to short diagnostic 
accounts of species and clear outline drawings, a list 
of English, Latin, and Chinese names of all the forms 
The second paper, by the aazhe author, describes a 
collection mainly of freshwater fishes, obtained at 
Tsinan, China /Pefctng Nat H\st Bull vol 5, Dec 
1980, p, 27), The collection contained twenty-two 
Species, of which two gobies, belonging to the genera 
Aoemthogobws and Aboma, are described as new In 
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the same magazine (p 15) J T Nichols gives the 
synonymy of some Chinese fresh-water fishes in a 
paper which may be regarded as supplementary to 
the 44 provisional check-list ” of the fresh-water nshee 
of China published as a Bulletin of the American 
Museum of Natural History m 1928 

Crustacea of the Vanderbilt Museum —The Bulletin 
of the Vanderbilt Marine Museum, vol, 2 (Scientific 
Results of the Cruises of the Yachis Eagle and 
Ara, 1921-1928, William K Vanderbilt commanding 
Crustacea Stomatopoda and Brachyura, by Lee 
Boone Huntingdon privately printed, 1930), is one 
of the scientific publications of the Vanderbilt Museum 
owned by Mr William K Vanderbilt, who made 
extensive collections in various parts of the world, 
and these collections housed in his own museum, 
Huntingdon, Long Island, are being described in a 
series of bulletins, of which the present volume is the 
second, the first dealing with fishes There are several 
more volumes to come, which will bo a great help to 
all zoologists Miss Lee Boone is well known for her 
studies on crabs, and has dealt here with the S tomato - 
poda and the Brachyura m great detail Most of the 
material was obtained in the West Indian region, 
five separate cruises in five consecutive years having 
been conducted by Mr Vanderbilt, besides later work 
in the West Inches, supplementing the Galapagan 
Expedition There are also collections from the 
Labrador New England region, the tropical American 
Paciflo region, and the Mediterranean, representing 
terrestrial and littoral, besides deep water spociee A 
large number of little-known forms are present, and 
much that is new is included with regard to their 
distribution, besides colour and notes on habits made 
on the spot by Mr Vanderbilt' 'Some of the crabs are 
well-known northern species, sttfch as Portunus holsatus 
aild Ste.nothynehua longxrostrxs , but others are ex 
tremely rdSfe All are carefully described and well 
figured either by excellent photographs or by good 
line drawings, and the whereabouts of the type 
specimen (if possible) is given, with notes on general 
distribution and synonymy 

Culture of Entamoeba —L R Cleveland and E P 
Sanders (Arch f Protistenk , 70,1930) state that when 
Entamoeba histolytica is cultivated on slants of liver 
infusion agar, oovered with horse serum in saline 
(1 6) and a small amount of sterile nce-flour added 
to each tube, “ the amceboe become as numerous as 
blood cells are m the blood stream ” A photomicro¬ 
graph of a culture illustrates the abundance of the 
entamosbao in such a culture A pure line woe 
established from a single cyst and the authors have 
made many studies on this pure line, for example, 
variation in size They state that the size of the cysts 
when plotted produces a clear-out ummodal size 
distribution curve, as would be expected m a pure 
line The authors express the view that Counotimoma 
dtssvmxlxs is an atypical E hxstdyUca 44 produced, fox 
the most part, by fixation m Sohaudinn’s fluid heated 
to 60° C , that O lafieun may very well be atypioa) 
E col\ , and that the genus Councdmania is invalid 
The authors have been able to produce counties* 
millions of cysts of E histolytica , and they discuss the 
conditions of encystation They have also studied 
the exoystation and the production of the quodp 
nuoleate amoeba and the eight trophio amoebse wipe* 
result therefrom Their work confirms that of Pgbe)] 
on these stages They report that the ootonuQ$eak 
cysts occasionally seen in B Metotokea result f&ro 
the encystation of bmuoleate trophio amoebss, 9&d 
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they describe a ptoow of multiple fission in which 
“ everything occurs that occurs during encystation 
except that no cyst-wall 10 formed and motility 
is not lost ” In a further paper Cleveland and 
Collier (Amer Jour Hygiene, 12, 1930) give de 
tails of the improved methods of cultivation of E 
histolytica 

A New Endoskeletal Organ in the Hind Leg of the 
Halticin®, — In a recent note (Zool Anzexger, 92, 
9/10, 1930) R J W Lever has announced that while 
he wae examining a Haiti cine beetle (Oxygona acut 
anguto Chevr ) m Trinidad to confirm the presence 
of Maulik’s organ in the hind femur (see Nature, 
Oct 28, 1929, 608), he noticed another structure He 
gives a short description and six illustrations to show 
the form and its situation relative to other structures 
in the femur It seems that the importance of Mr 
Lever s note lies in the fact that a more compre 
hensive study of the structure of the femora of these 
extremely mobile insects is indicated It is suggested 
that this study may be suitably taken up by those 
who have the opportunity of getting a variety of 
fresh material Not only will such study throw light 
on the general question of pimping locomotion of 
insects, but it will in a great measure enlarge our views 
on relationships witlun the group 

Bsnana Transport -As Report No 30 of the 
Empire Marketing Board, Claude C Wardlaw and 
Lawrence P M'Guire, of the Low Tomp. rature Station, 
Imperial College of Tropical Agriculture, give an 
account of 44 The Behaviour and Diseases of the 
Banana m Storage and Transport ” In view of the 
fact that the so called Panama disease * has spread 
to the West Indies from South Amer 10 a, where it has 
forced the abandonment of thousands of acres culti 
vated with the * Grow Michel * strain of banana, it 
seems imperative to see whether other varieties, 
apparently not so susceptible to the disease, can be 
grown for export Many varieties are available but 
are not such hardy travellers or have other undesir 
able qualities The authors, as a result of preliminary 
trials on bulk storage under conditions equivalent to 
a ship's hold, report favourably on the 4 Cavendish ’ 
variety They discuss measures for shipping bananas 
with a minimum of trouble from disease, and examine, 
from this point of view, the new practice of cutting 
the stalks with a sterile knife and vaseltmng the cut 
surfaces With careful handling of the fruit, this 
method may give still better results Packing in 
paper bags may lead to complications because of 
the difficulty in ventilation and m rapid cooling, 
perforated paper bags may prove useful, but tne 
practice which is most strongly recommended to the 
exporter is that, when he packs in crates, the whole 
bunch should be pre cooled before cutting up for 
packing 

The Outer Layers of the Earth—In the Bull 
Seunnolog Soc Am , pp 41 62, 1930, Daly discusses 
t ho discontinuities revealed by seismological research 
‘ 111 the shall structure of the earth From four different 
kinds of experimental evidence he deduces that the 
aeismioally effective * compressibility of a rock is 
about 20 per cent less than its compressibility as 
determined by the high-pressure method He notes, 
however, that specially designed experiments to test 
this idea are urgently needed The tentative oon- 
- Shwton, combined with seismic data, suggests that the 
uppermost layer of a continental block is essentially 
Kianitto down to about 30 km A shell of grano- 
<honte or quartc-dionte is indicated below this to a 
depth of p?me 46 km The next shell is interpreted 
Hs gfrbbro down to 00 or 70 km Below this there is, 
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according to Gutenberg, a drop in the velocities of 
the longitudinal and transverse waves which is thought 
to represent the change from crystalline to vitreous 
conditions Daly considers that vitreous basalt may 
extend down to 1200 km, and that there is no 
suggestion m the wave velocities of a shell of perido- 
tite near the earth's surface This interpretation 
implies that all the exposed pendotite of the earth is a 
derivative from basaltic magma, a thesis difficult to 
support It also implies that the basaltic layer has 
practically no heat of radioactive origin generated 
within it Moreover, it should not be overlooked that 
the outer 30 km layer visibly contains large masses 
of granodiorite and more basic rocks, represented in 
depth by gneisses and amphibolites , the suggestion 
of 30 km of granite, therefore, can scarcely be readily 
accepted 

Length of Glaciers —The work of the International 
Glacier Commission, which from 1894 until 1913 pub¬ 
lished an annual report on the variations in lengths of 
certain glaciers, was interrupted by the European War 
Its work has now been handed over to the Hydro- 
logical Section of the International Research Council 
In order to mako up with arrears before the resump¬ 
tion of the annual report, a statistical account mw 
now been published of the observations from 1913 to 
1928 (Rapport de la commission des glaciers, Bulletin 
14, Section d’Hydrologie Union G<$od6sique et 
G6ophysique Internationale, Venice, 1930) Glaciers 
are grouped geographically and variations in length, 
where they have occ urred, are given to the nearest 
half metre In some areas only one figure can be 
given for the whole period of the War The observa¬ 
tions come from various sources, and include the 
French, Swiss, and Italian Alps, Sweden, and Norway 
A supplementary report on more scattered and less 
complete data is promised The general impression 
given by the figures is one of retreat, but there are 
notable exceptions The most striking is perhaps th5 
frequent record of the advance of Norwegian glaciers 
since about the years 1921 and 1922 In the scanty 
Swedish records there is nothing comparable Alpme 
records show very variable conditions, but the mcreaee 
of the Mont Blanc glaciers was most marked about the 
years 1914-20 Several of the glaciers of the Rhone 
bomn showed an increase towards the end of this 
period 

The Measurement of Spark-over Voltages by a 
Sphere-gap — In the Scientific Papers of the Institute 
of Physical and Chemical Research, Tokyo, vol 14, 
p 278, Nov 1930, T Nishi and Y Ishiguro give a 
helpful account of the anomalous phenomena when 
spark over voltages are employed for measuring the 
electrical pressure In high pressure engineering it is 
common practice to measure the crest value of alter¬ 
nating pressures by means of a spark gap with 
spherical electrodes It generally happens, however, 
that a few stray and erratic sparks occur at low 
voltages before the gap gets into the condition where a 
definite steady voltage always produces a spark. 
When the electrodes are small the preliminary sparks 
at low voltages do not often occur, and rarely affect 
ordinary testing Neither do they occur when the 
spark gap is very small compared with the radius of 
either electrode With spheres a metre in diameter, 
placed a metre apart, the first flash-over occurred 
at a voltage which was 0 per cent less than that ob¬ 
tained in the subsequent tests, all of which gave 
practically the same result When the surfaces of 
the electrodes were carefully cleaned by a cloth 
Soaked in alcohol and the test repeated, the first flash 
occurred when the pressure was 30 per cent less $han 
its*normal value, the next occurred when the pressure 
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wai 12 per cent under the normal, the subsequent 
flashes occurring at practically the same voltage 
Washing the surface with alcohol was very effective 
in lowering the pressure at which the preliminary 
sparks took place The curious heliaviour of the 
sparks is attributed to the surface conditions , but the 
exact cailse the authors were unable to determine 
They advise that the first few readings for a fixed 
spark setting should be rejected and only the steady 
value given 

An Electrical Pendulum — A novel electrically 
maintained pendulum which was exhibited by the 
British Thomson Houston Company at the recent 
Exhibition of the Physical and Optical Societies is 
illustrated m Fig 1 A primary coil A carries a 
high frequency current generated by a valve in the 
box , a secondary coil B, forming with its condenser 
C a separately tuned circuit, t« suspended from knife 
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edges, so that when swinging to and from 4 the 
coupling between the two is varied periodically 
The electrical constants of the circuits are so chosen 
that the natural frequency of the secondary is higher 
than that of the primary uhen B is at the outward 
point of its swing At this position the two currents 
are in phase, and B is attracted, but as it approaches 
A an abrupt change of phase of almost 180° takes 
place when the coupling has increased to a certain 
critical amount, so that the force between the two 
becomes repulsive Simultaneously the frequency 
assumes a higher value On the outward path of B 
the converse changes occur, and ho the swinging is 
maintained The two values of frequency are 
shown by the alternate lighting of two lamps con 
nected to separate cods F, and F v which are tuned by 
small condensers The abrupt phase-changes are 
those which give rise to the well known ‘ double 
click* effect obtained with resonant circuits 

Trajectories of Electrons in Valves—It is of some 
importance m connexion with .thermionic devices 
to be able to find the paths of electrons within the 
apparatus When small quantities of gas are of no 
consequence, the orbits may readily be demonstrated 
by their optical effects in the inter electrode spaces 
—as, for example, has been done by E Briiohe 
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m a reoenfc teat of Stormer’s theory of the aurora- 
(Dte Naturuneaenechaften, Dec 12)-—but for various 
reasons this method is not always permissible, and 
possibly not always accurate An arrangement due 
to Mr A J Maddock, of the British Thomson Houston 
Company, which was shown at the recent Exhibition 
of the Physical and Optical Societies, still enables the 
points of impact of electrons on an anode to be found 
m a high vacuum The anode is coated with carbon, 
which becomes strongly incandescent at any place 
where there is a concentration of the electron beams, 
rendering it very easy to show, for exartiple, the 
effect of the grid potential in concentrating the 
beams to a greater or less degree The actual valve 
exhibited had an M shaped oxide coated filament, 
and was operated with an alternating anode potential 
of 700 volts peak value 

Levulinic Acid and Esters —Sati and Shao-Yuan 
Ma in the December number of the Journal of 
the American Chemical Society describe a simple pro¬ 
cedure for the preparation of levulinic acid from com¬ 
mercial glucose depending on the hydrolysis with 
boiling hydrochloric acid An intermediate product 
is oxymethyifurfurai A yield of 160 gm per kilo of 
glucose was obtained, after distillation under 7 mm. 

f ressure, as large glassy crystals, melting at 33° 36° 
rom the acid, seven esters were prepared by direct 
esterification , they were obtained highly pure and 
their simple physical constants determined The 
work was cameo out at the National Tsmghua Uni¬ 
versity, Peiping West, China 

Hydroxylation and Peroxide Production during Slow 
Combustion of Ethane —The ‘ chain theory ’ of reac¬ 
tions haa proved very fertile in accounting for many 
experimental results otherwise difficult to understand 
Peroxide formation is lieheved to play an important 
r61e m oxidation processes by determining the length 
of certain reaction chains, if not as the initial stage m 
the process itself W A Bone with S G HiH ( Proc 
Boy Soc , 129 A, 434 , 1930) have re examined the 
slow combustion of ethane to see how far the view 
might still be held that the process is one of progressive 
hydroxylation Peroxide formation was observed 
concomitantly with aldohyde formation, but no evi¬ 
dence was found that peroxide production occurred 
in the initial stages of the reaction and was not a 
product of oxidation of the aldehyde While the 
hydroxylation theory was confirmed, the exact r61e of 
the peroxides detected must remain uncertain 

Absorption of Hydrogen by Nickel—Contrary tp 
what us observed with other metals, and also to the 
hypotheses of Hallwachs and Hermann, absorption of 
electrolytic hydrogen by nickel wire is accompanied by 
increase in the electrical resistance of the metal The 
results of an investigation into this matter by Fran- 
win, recently described m the Rendiconti of the Royal 
Lombardy Institute of Science ar>d Letters, show also 
that the temperature coefficient of the resistance os 
diminished as a result of the absorption of the hydro¬ 
gen When the gas appears to be uniformly distri¬ 
buted throughout the mass of the metal, the relation 
between the increase of resistance and the amount of 
gas absorbod is probably linear, so that Ar/r»cF, and 
if V is expressed in volumes of hydrogen absorbed pep* 
unit volume of metal, the constant c has the value 
0 08 x 10** If the gas is non-uniformly distributed, 
the increase in resistance is lower than that indicated 
by the above equation The variation of the tempera¬ 
ture coefficient of the resistance is also, in all prob¬ 
ability, related Jmearly to the quantity of absorbed 
hydrogen 
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The Origin of Bread Wheats. 

By Prof R Ruggles Gates 


A N immense amount of work has been done m 
* recent years in crossing species of oereals 
and investigating the chromosome behaviour of the 
hybrids These crossee include not only many 
cultivated and wild species of wheat, rye, oats ana 
ASgdops, but also intergenenc crosses between these 
four genera, TrUxcum, Secede, A vena, and ASgxlops 
The results have thrown much light on the phytogeny 
of the bread wheats and their relation to other genera 
In all these genera the basal haploid chromosome 
number is 7, and each genus except, rye contains 
species with 2n, 4n, and fin chromosomes It there 
fore seemed not unlikely that in all three genera the 
hexaploid condition had been independently reached, 
through parallel evolution, and that the bread wheats 
had therefore been derived from crosses between tetra 
ploid and diploid species of wheats, forming triploid 
sterile hybnas in which chromosome doubling then 
gave nse to fertile hexaploid forms The recent work 
has, however, brought much evidence to show that 
the genera ASgdops and Trxtxcum are very closely 
related as regards some of their species, and that 
^Egdops cyhndrxca is chr^ckly ° r indirectly one of the 
ancestors of the hexaploid bread wheats or soft 
wheats This latter view was first put forward by 
Percival in 1921 on taxonomic grounds, and has now 
been strongly substantiated by genet ical and cyto 
logical work, confirmed by various other investi¬ 
gators Various workers now approximate to the 
view that the A and B sets (of 7 chromosomes each) 
in T vulgare came from the emmer (in) wheats, while 
the C set has been derived from ASgdops cyhndrxca or 
its diploid ancestor, and a fourth (D) set from AS 
ovate 

Popova (1923) found that much natural crossing 
took place in Turkestan, near Tashkent, where the 
hills were covered with wild ASgxlops cyhndrxca , AS 
squarrosa, and AS or asm, which crossed freely with 
wheat m the neighbouring fields ASgxUyps species 
showed numerous parallel variations, as indicated by 
the vanety names, flavescens, rubxgtnos a, albescens, 
ferrugxnea, brunnea, etc , in different species The 
wheats also show parallel variations, awned or awn 
less, smooth or pubescent, ears white, red, brown, 
etc Also AS trxuncxalxs (4n), like the hard (4n) 
wheats, is resistant to rust and has a solid straw, 
while the other three species of ASgdops mentioned 
are affected by rust and have a hollow stem, like the 
soft (fin) wheats 

*The chromosome numbers in more than twenty 
species of ASgdops have now been counted, chiefly by 
Schiemann (1928) and Sorokina (1928) Among the 
diploid species (2n ® 14) are AS squarrosa, AS speUoxdes 
and AS caudate , while AS trxuncxalxs, AS cyhndrxca, 
and M ventrxcosa are tetraploid, and AS crassa and AS 
tixrcomanxca are hexaploid AS crassa from Turkestan 
is, however, tetraploid Zhukovsky divided the genus 
mto nine sections In ^ each of these sections the 
chromosome number is uniform, but the sections 
do not coincide with chromosome numbers, as is 
the case m 'Trxtxcum Asia Minor appears to be tho 
centre of distribution of the genua, but evidently the 
classification of the species mto seotions has not yet 
reached a definitive state 

Crosses have been made between three subspecies 
of M trxuncxalxs (» = 14) ahd two of rye (n=7), by 
Karpeohenko and Sorokina (1929), using the rye as 
male parent The F t grams were mostly shrivelled 
and the hybrid plants resembled ASgdops in the 
majority of their characters, but the fragility of 
lachu in rye wap dominant The 21 chromosomes 
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in meiosis showed 5-7 bivalents, with the members of 
each pair end to end Occasionally a tnvalent of 
three chromosomes arranged tandem was seen 

Philipchenko (1930) made a study of the develop¬ 
ment of the ear in different species of wheat, ASgdops , 
and rye He was so impressed with the fact that m 
Trxtxcum monococcum (n =7) the development is 
different from that of the 4n and fin wheats and more 
like rye, that he proposed to regard it as representing 
a separate genus, Monococcum The systematises 
view has been that T monococcum (and the wild form 
T csgdopoxdes) stands apart from other sjiecies of 
TrUxcum To place rt in a genus by itself seems, how¬ 
ever, rather an extreme action Fhihpchenko found 
that the ear development m the hard (4n) and soft 
(fin) wheats was very similar, while the differences 
between Monococcum , TrUxcum, and Secale appear 
very early On the contrary, in ASgdops squarrosa 
n - 7), AS ovata (n=14) and AS crassa (n - 21) he 
ound no important differences in ear development, 
from which it is concluded that polyploidy has no 
influence on ear development m either Trxtxcum or 
ASgdops 

Vavilov and Jakushkina (1025) reported on a study 
of T perineum Vav and its hybrids with other species 
of wheat, with ASgdops species, and with rye This 
* Persian wheat ' was obtained at Moscow in 1902 
from Haage and Schmidt, who had it from a firm 
in Moscow in the ’nineties It was a black awned 
spring wheat, very resistant to mildew, and show¬ 
ing considerable immunity to rust Vavilov m 1916 
found m Persia a senes of varieties with black ears, 
pubescent, bearded, of the type of soft wheats, and 
Zhukovsky discovered in Turkestan a great diversity 
of varieties of this species T persxcum is tetraploid 
and placed by Percival in T axcoccum , but Vavilov 
regards it as forming a link geographically between 
the Asiatic group, nsing to T vulgare , and the Afro 
Mediterranean tetraploid wheats It produces a 
dirty brown flour without the yellowness of the durum 
wheats, the bread being more like that from ryo m 
appearance but having a peculiar flavour Although 
tetraploid, it shows a number of characters belonging 
to the soft wheats It produces fertile hybrids with 
other 4n wheats , but markedly sterile hybrids with 
fin wheats, and still more with T monococcum , as well 
as m crosses with ASgdops trxuncxahs and rye 

In 1914 Tschermak (1929) found m the Greek 
Theatre at Palermo, and afterwards as a weed in the 
Appian Way at Rome, the wild T vdlosum or Secede 
vulosum, which Bleier showed to be diploid It was 
used as male in crosses with T spelte (n~21), T 
durum <n = 14), and especially T turgxdum (n = 14) 
The latter hybrids were intermediate and mostly 
sterile A few stronger F t plants were obtained from 
unprotected seeds The strain was more fertile in 
F t and F v but showed no segregation This is 
probably an amphidiploid with (14+7) x 2 =42 
chromosomes, but the number has not been counted 
The first observed case of this kind in wheats will be 
referred to later 

Some of the wheat rye hybrids which have been 
investigated throw important light on the relation¬ 
ship of the oereals and the general manner in which 
the hexaploid wheats may have arisen W P. 
Thompson (1926) studied the cytology of a wheat- 
rye hybrid The oross was easily made with certain 
varieties of T vulgare , producing a very vigorous 
which was not quite sterile Its ohromosomes num¬ 
bered 21+7=28 The heterotypic metaphase m 
meiefeu was very irregular There were often one or* 


326 NA T URB [February 28, l$Zl 


two, but rarely three, bivalent*. Most of the chromo¬ 
somes divided in the second division, but many lag¬ 
ging chromosomes formed extra nuclei It was oon 
eluded that probably none of the rye chromosomes 
are homologous with those of the wheats 

The experiments on rye-wheat hybrids ( S cereale x 
T vulgare) which Meister has been making for a 
number of years at the Saratov station on the Volga 
have yielded important results Among the prac¬ 
tical results has teen the production of wheats with 
valuable rye characters, such as early ripening and 
winter hardiness Meister also obtained a constant 
intermediate fertile hybrid m F t It has since mam 
tamed its type, and the F % plants recently examined 
by Levitsky and Benetzkaia (1929) showed 66 chromo 
some* It is thus an amphidiploid with (7 + 21)x2 
chromosomes Meister and others have shown that 
the probably do not pollinate themselves, hence 
there is probably apogamous development of certain 
ovules with the somatic chromosome number, this 
number being doubled m the first mitosis of the egg 
cell It was found that in the embryo sac of the F x 
the chromosomes do not conjugate but about 28 
pass to each pole, so that eggs with 28 chromosomes 
must be formed The meionis in the pollen mother 
cells of the amphidiploid shows 28 bivalent chromo 
somes, but notwithstanding this balanced condition 
there are many irregularities from lagging chromo 
gomes and disintegration of certain chromosomes 

Perhaps the most striking cases of an amphidiploid 
hybrid, however, and the first of their kind, were 
obtained by Tsohermak and BJeier (1920) Prom the 
crosses JEguopa ovota x T dtcoccoxdea and /E ovata x T 
durum , constant octoploid forms were derived by 
chromosome doubling m the producing plants 
with normal chromosome pairing m later generations 
The frequency with which such forms can arise from 
ASgxlope Trxtxcum crosses strengthens the view that 
the hexaploid wheats actually aid arise from suoh a 
cross between tetraploid (emmer) wheats and a diploid 
species of /Egflops In all the hybrids between AH 
cyhndrxca and the 6n wheats there are constantly 
seven close pairs of meiotic chromosomes, from which 
Percival concludes (1930) that Beven of the chromo 
some* of these wheats have been derived from the 
tetraploid AS cyhndrxca 

Extensive studies of the chromosome behaviour in 
many hybrids between Trxtxcum and ASgxlops have 
also oeon mode by Sax (1924), Jenkins (1929), Aase 
(1930), Longley and Sands (1930), Bleier (1930), and 
others Bleier has recently concluded that pair 
mg of the chromosomes in these hybrids depends 
partly on the varieties chosen and partly on the en 
vironment He is less sanguine than some others 
that the phenomena of pairing will furnish a sufficient 
key to chromosome homologies m the various specie* 
gax supported the view that the hexaploid wheats 
came from crosses between emmer and ASgxlops, 
based partly on chromosome pairing and partly on 
the fact that the characters which distinguish the 
hexaploid from the emmer wheats are all found tn M 
ovata and AS cyhndrxca 

Another interesting line of evidence of relationships 
has been obtained by Kagawa (1928, 1929) The 
volume of the pollen grains in the diploid AH cpeltoxdes 
was compared with that of four tetraploid species 
In two of the latter (A$ squarroea and M trxuncxdhc) 
the volume was approximately double, suggesting 
that they mig^£ be autotetraploids, while in two 
others (AS ovata and M cyUndnca) it waa not In M 
cyhndrxca x T dicoccum during meiosis there were 
sometime* 1-4 end to end pairs* and in AS ovata x T 
potonxeum 1 or 2 such pairs Occasionally the chromo* 
*ome* in suoh a pair were of unequal size But 
&agaw»’ft most interesting work waa m carefully com* 
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paring the types of the somatio chromosomes & vari¬ 
ous specie* of Trxtxcum, AHgilopc, and Hordeum, The 
chromosome pairs m a species frequently show oon** 
gtant differences both in length and in the position of 
constrictions or spindle fibre attachments By these 
methods it was found that T monococcum has three 
long pairs of chromosomes (two of which have a single 
constriction and the third two constrictions), toe 
other four pairs being progressively shorter, with 
characteristically placed constrictions T polonx* 
cum had four similar pairs and others that were 
different By such comparisons of the chromosome 
sets in different species it was concluded that in T 
polonxcum, T dicoccum, and T vulgare most of the 
chromosome types were represented by a single pair 
in each cell, ana similarly that the tetraploid ASgxlops 
cyhndrxca could not have arisen from the doubling 
of the chromosomes in AS speltoxdcs While this work 
is doubtless subiect to some revision, it seems to show 
that auto polyploidy has seldom occurred m these 
genera, but that higher chromosome numbers have 
usually appeared following crossing 

Watkins, in a sene* of papers (1928), has made an 
intensive study of crosses between T turgtdum (4n) 
and T vulgare (6n) Among his conclusions may be 
mentioned that the differences between the conspiou 
ous hexaploid types vulgare , speltoid, and Bpdta were 
due to three factors, k , K, ana Kb, which were either 
multiple allelomorphs producing different degrees ol 
keelea glumoft (the most conspicuous difference be 
tween turgtdum and vulgare) from the round-glumed 
iwlgarc , or mo/e probably three groups of completely 
linked factors This view is supported by the fact 
that these three factors or factor groups all show the 
same linkage value with the factor for awns The 
factor Kb m dxcoccum is moreover identified with K4 
m Bpdta, while similar factors K f K' are believed to be 
carried by the extra chromosome sets of Bpdta Thus 
turyxdum and durum are given the formula KK, ajpd 
vulgare (kk)K'K' By study of the cytology of re 
oiprooal back-crosses of the F x turgtdum-vulgari 
hybrids with both parents, it was found that 14 
turgtdum chromosomes pair with 14 of the vulgare 
The conclusion was reacned that the 14 chromosome 
pollen from the back crosses carries mainly turgxdum 
characters, while the pollen with 17 21 chromosomes 
carries mainly vulgare characters The results did 
not disclose many factor differences between the 14 
turgtdum chromosomes and the 14 vulgare chromo 
sometj with which they pair, leading to tne suggestion 
that a simple polyploid relationship exist* between 
these two species 

Huskms (1930) finds irregularity m the meiosis of 
T Bpdta and T vulgare , and on this basis extends 
Wmge’s hypothesis of the origin of speltoid wheats 
through irregular distribution of certain chromosome 
pairs m the reduction division Thompson anc| 
Robertson (1930) have also found in hybrids vulgare x 
spelta and vulgare xcompactum a considerable pro 
portion of pollen mother cells with one or a few lagging 
univalent chromosomes, suoh cells being muchfeM 
frequent in the pure species Similar result* are 
obtained among the tetraploid wheat* Such phenp 
mena indicate complete homology between chromo 
somes which fad to pair Thompson has also »bowr 
that in various hybrids between species with different 
chromosome numbers there is disharmony between 
the embryo and the endosperm with it* additions 
set of maternal chromosomes, thus leading to dimr 
emcee m reciprocal crosses T 

Percival (1930) has studied 93 hybrids between fodS 
tetraploid AEgxlops species (ovata, cyhndrxca, iri 
uncxaliB, and ventrxcoga) and various 2n, 4n, and $r 
wheats, a* well as hybrids between the lour Affg&frpi 
specie* themselves In hybrids between Mgxlops ape 
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wheats be finde A certain number of bivalent ohromo 
so mee, which are all teloeynaptxc or end-to-end In. 
crosses between cyhndnoa and the fin wheats, 
however, he always finds constantly 7 parasyndetic 
bivalents formed from the end to end arrangement 
by the chromosomes swinging round to lie side by 
side This, as well as the characters of cyhndnoa , 
point to the presence of 7 cyhndnoa chromosomes in 
the hexaploid wheats Hence telosynaptio pairing is 
regarded as evidence of a less oomplete homology or a 
more distant relationship between the members of a 
pair than is parasynapsis 

The hybrid AS cyhndnoa x AS ventncosa is etenie, 
but its characters show remarkable resemblance to 
those of T speUa In meiosis there are 5 7 bivalent 
chromosomes, chiefly parasyndetio but some telo 
syndetic, indicating that one set of chromosomes are 
homologous m the two species The two types of 
pairing are also described m various species hybrids 
by Aase Percival also considers T dxcoccoides (4n) 
to be an autopolyploid of T asgilopotdes, and con 
dudes that the emmer wheats are probably autopoly 
ploids from the Einkom wheats These conclusions, 
nowever, require further evidence 

Ntshiyama (1930) has described similai conditions 
in crosses of Avena species A fctiua (n - 21) xA 


sahva (n=21) gives a hybrid with 21 parasyndetic 
bivalents in meiosis, leading Percival to oonclude that 
cultivated oats was derived from the wild fatua, 
while A barbata (n =*7) x A storxlxs gives telosyndetio 
pairs 

Watkins (1930) has just published an extensive 
critique of all the work on wheat (Jour Qenet , vol 
23, No 2), m which he points out difficulties with the 
theory of cumulative factors for size inheritance as 
applied to wheats, and shows that the chromosome 
behaviour of hybrid cereals requires furthor study 
While the details therefore remain uncertain, there is 
evidence for concluding that the origin of the hexa 
ploid wheats has involved interspecific and inter- 
generic crossing, with allopolyploidy and probably 
also autopolypioidy, combined with the occurrence of 
numerous parallel unit mutations 

A recent study of the related grasa genus Agropyron 
by Peto (C7an Jour Research , vol 3, p 428) again 
shows 2n, 4n, and 6n species (n —7), with evidence of 
natural hybridisation between species having the 
same or different chromosome numbors This con 
dition is probably very similar to that under which 
the wheats evolved, except that the hexaploid wheats 
may have arisen entirely under conditions of cultiva¬ 
tion 


Upper Atmosphere over India 


rPHE inexpensive type of apparatus for obtaining 
i readings of pressure and temperature at great 
heights in the upper atmosphere which was invented 
by the late W H Dines in 1907 has been employed 
in many countries It has been used with one minor 
modification at Agra (Qerlands Bextrdge zur Qeophystk , 
vol 25 (1930), pp 260-278, by G Chatterjoe and N K 
Sur) 

In Dines’s apparatus the graph of each record, 
temperature and pressure being the ordinates and 
abscissa, is traced by a sharp non rusting steel point 
on a silvered copper plate little larger than a postage 
stamp, the motion due to variations of pressure being 
provided by a small aneroid box and those due to 
change of temperature by the expansion and contrac 
tion of a rod of German silver Difficulty was ex¬ 
perienced at Agra in obtaining a continuous scratch 
on the recording plate, especially when the sounding 
balloon earned the instrument into the stratosphere, 
which is there reached at a higher level than over the 
British Isles, and is in Consequence much colder It 
was found that the substitution of a deposit of colloidal 
graphite on glass, for the silver surface, overcame 
this tendency, and allowed very sharp records to be 
dbtamed with only slight pen pressure 


Owing to the rapidity with which rubber balloons 
perish in India, Vulpro tissue balloons (see Nature, vol 
124, p 793 , 1929) were substituted for them in 1926, 
since then balloons have often risen os high as the 
stratosphere, and the number of observations obtained 
permits of a fairly detailed account of the seasonal 
changes of temperature between the level of the 
ground and a height of 20 km 
The monsoon season m India (June to September) 
was found to be decidedly the hottest up to nearly 
14 km , and at this season the lapse rate of tern 
perature is higher between 12 km and 15 km than 
tower down, a stato of affairs believed to be due 
to a difference of origin of the air above and below 
the average level of the cirrus clouds (12 km ) 
The base of the stratosphere (the 4 tropo pause ’) 
appears to be found at an average height of about 
10km or 17 km at all seasons, but its mean tempera 
ture has an annual variation with a minimum of 192° A 
at about the end of the rainy soason The lowest value 
obtained at Agra so far is 181° A at a height of 16 5 
km on Oct 4,1928, which equals the lowest yet found 
—at a slightly higher level--over Batavia in 1923, 
which for long was regarded as the lowest atmospheric 
temperature observed anywhere in the world 


‘ Sea Trout ’ or ' Bull Trout ’ ? 


r FHE brown trout and the sea trout, possibly members 
of one plastic species, have been the cause of much 
controversy Laving under widely varying conditions 
and possessing very different habits, they show differ 
cnoes in appearance which have given ground for 
much 4 splitting 1 in the past Furthermore, because 
they have come much under the eye of observant 
anglers, many without the knowledge of a trained 
bidogiit, who bims^f is always m difficulties when 
deciding where a ‘ species * ends and where it begins, 
it is natural that the popular accounts of these fish 
have shown very divergent opinions That they are 
«peoifLo*l)y indistinguishable is perhaps the general 
consensus of opinion at the present day, but there has 
still been a certain amount of indecision as to where 
oxoctfo to pLaee the so called 4 bull trout * of the 
Tweed and other nvers 
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A critical examination of the aea trout of the nver 
Tweed * comes therefore as a welcome addition to our 
knowledge of this interesting species Mr G H Nall, 
of the Scottish Fishery Board, has shown that the 
sea trout of the Tweed exhibit a marked difference 
from those of many other Scottish nvers in the great 
rapidity of their growth during sea life As an example, 
the average weight of a fish in its third sea summer 
for the Tweed is 7 lb 7 oz , as against 3 lb 5 oz for 
the Howmore, 2 lb 13 oz for the Ailort, 2 lb 0 Oz, 
for the Forth, and 2 lb 3 oz for the Spey Similarly, 
for fish m their fifth sea summer the average weight 
for the Tweed is 12^ lb as against the highest of 0 lb 
7 oz for the Howmore amongst the above four rivers 


4 * Ffetartei, Scotland, Salmon Flab ,1939, No 9 Sea Tfout of the 
itver Tweed By G Herbert Nall (London H " 
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Coincident with thu rapidity of growth is a short 
span of life, And consequently few spawning operations 
There is an indication that the Tweed sea trout travel 
very far afield during their sojourn in the sea, which 
may account for their great growth , marked fish have 
been recovered from the South Esk, from off the 
Norfolk coast, off the Dutch coast, and off the Jutland 
coast of Denmark, though the numbers of recaptures 
from each place so far only amount to single figures 
Owing to the divergent characters of the spawning 
grounds in a nver with so large a number of tnbu 
tanea sis the Tweed, and since the fish may stay close 
to their home neighbourhood or range very far afield 
during their i&a life, it is possible that various tyj>es of 
fish may become apparent As a result of his exam 
mations, Mr Nall comes to the opinion that “ there 
is no evidence to justify the old belief that the Tweed 
has two or more distinct races of sea trout ” He con 
aiders, however, tliat the sea trout of this nver un 
doubtodly do form a well marked local race, sinulai to 
that found m Northumbrian rivers to the south , but 
that this does not warrant them being considered a 
different species as the name Saltno eriox would imply, 
noi is the name 4 bull trout ’ applicable, since it is a 
term applied in different districts to very different 
typeH of fish and is therefore misleading 


University and Educational Intelligence 

Birmingham —In his annual report to the Court 
of Governors, the Vice Chancellor Sir Charles Grant 
Robertson, announces that during the oast session 
the upward tendency in numbers of students at the 
University was maintained The number of new 
entries for the present session, however, shows a 
slight falling off Sir Charles Robertson is of opinion 
that while the depression of trade may have little 
effect on the number of students enteung the Uni 
verftity, it has marked and far reaching effects on the 
student who has, in consequence* perhaps £10 a 
yeai leas to spend on the amenities which mean 
bo much in a university education, as distinguished 
from mere university instruction Considering that 
40 j>ei cent of the students hold scholarships or 
have assistance in meeting the expenses of their 
university earners, and that about 53 per cent began 
their education in elementary schools, it will be 
understood that such a curtailment of spending power 
affects many “ Hence particularly in hard times, 
it is wise as far as possible to remember that expendi 
turo on Library, Refectories, and Hails of Residence 
have their educational values In principle, the 

application of university income to promote activities 
or create opportunities, so as to secure that a uni 
varsity education, and not merely university instruc¬ 
tion* is provided, is as justifiable as the allocation 
of that income to scholarships, exhibitions, lecture 
rooms, or apparatus ” Reference is made to the 
increase in the Government grant to the University, 
Apd it is suggested that about half of this should go 
bo increase the salaries of professors The voluntary 
medical examination of intending women students 
has proved so satisfactory that all the women avail 
themselves of it, and it is suggested that a similar 
opportunity should be given to the men students 

Prof S W J Smith has been appointed to repre 
sent the University at the Clerk Maxwell Centenary 

Cambridge in Qjgober ^ 

Cambridge —The Appointments Committee of the 
Faculty of Biology 4 A * has appointed Mr W B R 
King, of Magdalene College, to bf University lecturer 
in geology The Faculty Board df Biology 'A 1 
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has appointed Dr, H Godwin, Mr J Gray, of Kang's 
College, Dr H H Thomas, and Dr, F F Blackman, 
of St John's College, to be members of the Botanic 
Gardens Syndicate 

London —The London County Council has in¬ 
formed the University that the Council's block main¬ 
tenance grant to the University in each of the four 
academic years, 1931-32 to 1934-35, will be £125,000, 
This is an increase of £20,000 on the Council's grant 
for the current year and of £44,000 on that for 1929-30 

St Andrews —Dr D F Cappell, lecturer m 
riathological histology tn the University of Glasgow, 
has been appointed professor of pathology m Hie 
University of St Andrews in succession to Prof 
Sutherland, who retired at the end of last academical 
year Dr Cappell graduated in the University of 
Glasgow aw M B , Ch B , in 1921, and has smee been 
engaged in teaching and research work in pathology 
in the University of Glasgow 

Wai ks —Five fellowships, each of the annual value 
of £200 and tenable for two years, are being offered 
to graduates of the University of Wales Applications 
should he sent, by, at latest, June 1, to the Registrar, 
University Registry, Cathays Park Cardiff 

An election to Beit fellowships for scientific research 
will take place in July Only candidates less than 
twenty five years of age are eligible The latest date 
for the receipt of applications (which should be sent 
to the Rector Imperial College of Science South 
Kensington, S W 7) is April 14 

The following scholarships are being offered by 
King’s College of Household and Social Science a 
‘Carl Meyer \ value £80 a year, tenable for three years, 
and a ‘Minor College', value £40 a year, tenable for 
three years Particulars can be had from the Secre 
tary of the College, Campden Hill Road, W 8 

Tate and Morgan scholarships for the session 1931- 
1932 are being offered by Battersea Polytechnic, and 
the examinations for them will be held on June 9 and 
following days The scholarships will be tenable for 
two or three jeare The yearly value of each will be 
from £20 to £30, with free tuition Particulars are 
obtainable from the Principal Applications must be 
made, at the latest, by April 18 

Notice is given by the Faraday House Electrical 
Engineering College that exanimations for the Farcufay 
and Maxwell scholarships will be held on Mar 3I> 
April 1 and 2 The annual value of the former 
scholarship is 80 guineas and that of the latter 
60 guineas The scholarships are tenable for two 
years in the college and one year in works Particulars 
are obtainable from the Registrar of the College, 02 
Southampton Row, WCl 

The Board of Education is again prepared to 
receive applications for Full Time Studentships from 
teachers desiring financial assistance in order to 
attend approved full time courses of advanced study 
at universities or other institutions at home or 
abroad The amount of grant is fixed by the Board 
and cannot exceed £100 for an academic year The 
course proposed, if academic, should be of )x*t 
graduate type, but the Board w prepared to consider 
also proposals involving travel or the practical study 
of industrial conditions connected with the teaching 
of technical subjects Applications Jfor the you 
1931-32 should be made before May 31 Further 
information and application forms can be obtained 
from the Board of Education, Whitehall, Lon^jt 
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Birthdays and Research Centres 

Feb a 8 , 1858 .—Mr J Swinburne, FRS, past 
president of the Institution of Electrical Engin¬ 
eers and of the Faraday Society 

My present investigations are on the behaviour of the 
watch balance and the photography in relief of micro 
scop ic objects 

Further research is little more than intellectual 
exercise, since humanity is too ignorant to utilise it 
well because natural science is immeasurably ahead 
of other branches of knowledge Human happiness 
involves first a science of sociology, and this is scarcely 
begun People do not know it exists, and think 
important questions can be settled without study 
On social questions people are not merely ignorant, 
they are saturated with wrong ideas and prejudices 
and are full of negative knowledge The history of 
early Greece is vague , but, we may take it, applied 
sociology, in the form of modem governments, is more 
than two thousand soven hundred years behind ap 
plied natural science 

Mar a, 1870 —Sir Frederick W Keeble, CBE, 
FRS, controller of agricultural research, Imperial 
Chemical Industries, Ltd , formerly Sherardian 
professor of botany in the University of Oxford 

The investigations on which I am now engaged are 
twofold in object The chief senes, which is being 
earned out in co operation with the agricultural 
research staff of Imperial Chemical Industries, Ltd , 
is concerned with the improvement of arable and grass 
land and the more profitable utilisation of pastures and 
meadows, a subject which, apart from its scientific 
interest, has a far reaching importance in relation to 
the welfare of Great Britain and the Dominions of 
the Empire 

The second subject is the chemical and other means 
whereby the plant body is integrated so that, made up 
of similar parts having no apparent nervous ties, the 
organism nevertheless behaves continuously as a 
whole, 00 ordinating the activities of the several parts 
m what appears to be the general interest of the 
plant itself 

Mar 7 , 1869 — Prof Ernst Cohen, For Mem R S , 
& professor of physical ohemistry, University of 
Utrecht 

The investigations I have earned out during these 
last few years with my collaborators, Drs Moesveld, 
Helderman, Bruins, Douwes Dekker, van Dobben 
burgh, Kooy, and Bredde, have shown that the physical 
and physico-chemical constants of chemically pure solid 
substances hitherto recognised are values which refer 
very often, if not always, to metastable mixtures, 
which contain two or more modifications of those 
substances in unknown proportions These sub¬ 
stances are physically impure As a consequence of 
this fact, errors of 6, 10, 100, 200 and more per oent 
in the physical and physioo ohemical constants of 
Mich substances may occur We are now studying 
methods whereby the chemically and physically pure 
stable and metastable modifications may be prepared 
and their physical apd physico-cheimoal properties 
ascertained 
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Societies and Academies. 

London 

Royal Society, Feb 19 —A J Allmand and L J 
Burrage The discontinuous nature of the process of 
sorption of gases and vapours by porous solids A 
summary is given of results obtained either at low 
pressures or by a new * retentivity * technique, indi¬ 
cating the presence of discontinuities in the adsorption 
isothermals and lsosteres of vapours on charcoal The 
technique is described of a simple static method for 
the determination of adsorption isothermals, whioh 
permits of the detailed examination of a limited pres¬ 
sure range being rapidly carried out Breaks in the 
isothermala were found in all cases Measurements 
with silica gel and with benzene, carbon tetrachloride, 
and water also showed discontinuities, rudimentary or 
slight in the first two cases, but very pronounced with 
water A view of the mechanism of the adsorption 

f rocess is outlined which has features in common with 
'olanyi’s modified theory and with recent suggestions 
of Semenoff Distinctions are made between the be 
haviour (a) of activated charcoal and of silica gel and 
( 6 ) of water (molecules natural dipoles) and of carbon 
tetrachloride (molecules without dipole moment) — 
L N G Filon and F C Harris The photo elastic dis¬ 
persion of vitreous silica Double refraction was 
measured for a senes of well (letennmed wave lengths, 
the load on the specimen romammg unaltered through¬ 
out each set of observations The results show ( 1 ) 
that the law of photo elastic dispersion in silica vanes 
slightly with the load applied, so that the usual 
assumption that the double refraction is proportional 
to the stress cannot m this case be exactly true, ( 2 ) 
that the curve of photo clastic dispersion shows 
marked and highly localised oscillations , (3) that 

these oscillations are very probably due to some 
natural penods of the molecules —C G Darwin Ex¬ 
amples of the uncertainty principle Observations 
with electrometers and magneto meters conform to the 
uncertainty principle of Heisenberg —G B Deodhar 
Some investigations in Rttntgen spectra ( 1 ) The Ka 
and Kp groups of the elements silicon, phosphorus, 
sulphur and chlorine have been studied —(2) A large 
number of sulphur compounds have been examined, 
and it is found that considerable changes m the relative 
intensities of the p x and p r lines take place from sub¬ 
stance to substance —(3) The fine structure of the K- 
edge of sihc a is recorded and measured by using quartz 
as the analysing and absorbing substance The ob¬ 
served fine structure may result from the ejected K- 
electron stopping in one of the possible virtual electron 
orbits in the SiO, molecule, as has been suggested in 
the investigation of the spectra of sulphur compounds 

Physical Society, Jan 10 - T L Ibbs The influ¬ 
ence of low temperatures on the thermal diffusion 
effect Measurements of thermal diffusion on the 
following gas mixtures at temperatures between 15° C 
and - 1 §0° C are described helium neon , hydrogen- 
neon , helium argon , neon argon , helium nitrogen 
There is a general tendency for k t to decrease at 
low temperatures It is found, however, that for 
the pairs of gases helium neon and hydrogen-neon 
the change m k t between 10 ° C and -190° C is 
small Chapman’s theory is used to deduce approxi¬ 
mate values of the laws of repulsive force operating 
between unlike molecules during collisions At low 
temperatures, molecules tend to become ‘softer 1 
and their behaviour is lees like that of ngid elastic 
spheres The 4 hardest * molecules appear to show the 
smallest variation m k t The influence of helium in 
th£a respect on the value of k i for a mixture is clearly 
shewn 
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Linnean Society, Feb 19 —V S 8 u miner hay es 
The angiospermio flora of the Seychelles Archipelago 
Th© angiosperms of the Seychelles number altogether 
479 species, of which, after deducting 247 weeds and 
escapes from cultivation, 232 remain as indigenous 
These include 7 marine and 54 littoral species, the 
remaining 171 bemg inland species Neither the 
marine nor the littoral species afford much indication 
of the origin of tho flora as a whole The fact that the 
dominant forest trees are mostly of Asiatic affinity 
strengthens the indications that tne flora of the Archi¬ 
pelago is chiefly Asiatic in origin The total of 171 
inland indigenous species is very small, considering the 
area of the grdup (100 square miles) This is probably 
due to the intense competition between the species of 
an originally much larger flora, consequent on the 
gradual reduction in area of a land mass of 20,000 
square miles to the present islands It is suggested 
that this took place relatively recently, since there is 
little evidence of specific segregation as between the 
floras of different islands or island groups 

Dublin 

Royal Dublin Society, Jan 27 —A R G Atkins 
and H H Poole Photoelectric measurements of 
illumination m rolation to plant distribution (4) 
Changes in the colour composition of daylight m tne 
open and in shaded situations Campbell’s thm film 
Ofiesunn on silver vacuum cell was used with various 
coloured filters, the colour transmission curves of which 
were obtained by means of a monochromatic illumi¬ 
nator, and a Moll vacuum thermopile The photo¬ 
electric current was measured m the field by J H J 
Poole’s neon lamp method The relative intensities 
of the various colours in shaded sites were compared 
with those found for the diffuse light m tho open 
The measurements clearly show the great relative 
abundanco of green and of deep red light in woods, 
and the scarcity of blue light This change of spoctral 
distribution seems to follow closely the colour trans¬ 
mission curve for chlorophyll Measurements were 
also made of the relative colour intensities of sunlight 
and diffuse daylight m the open, under various con¬ 
ditions 

Paius 

Academy of Sciences, Dec 29 —E Goursat 
Some mtograble forma of a Monge equation — 
H Deslandres Simple relations of molecular spectra 
with the structure of the molecule Since 1919 the 
author has pointod out that the frequency d 1 = 1002 5 
is a fundamental one in molecular and atomic spectra 
In the present paper new data are given in con¬ 
firmation, including some data based on the Raman 
spectrum —L Blarmghem and M Chopin The 
regularity of the surface tensions of the fresh latex 
of Euphorbia Latkyns In an earlier communica¬ 
tion, a description was given erf an instrument capable 
of measuring the surface tension of very Bmall 
quantities of a colloidal liquid The application of 
this apparatus to the measurement of the surface 
tension of the latex of Euphorbia Laihyns shows that 
the surface tensions of this latex are unexpectedly 
constant and might serve to characterise the type 
Latices from other plants gave different figures — 
Gabriel Bertrand and Mme Y Beausemont The 
proportion of zinc m the liver of tjhe rat in course of 
growth. The percentage of zinc 10 highest m the 
liver of the new bom rat, gradually falling to about 
one-third m the adult rat—Ch Achard and M 
Piattrs The mucin* df articular Ituds Mucin from 
the synovial fluid is characterised by its high vioosity 
and percentage of sulphur (0 7 per cent) —C de la 
Valid* Poussin The conformal representation of 
multiply connex-plane areas—C Gutton and G 
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Beauvais The reflection of electromagnetic waves, 
A repetition of Gar basso’s experiment on the reflec¬ 
tion of Hertzian waves by resonators with very Short 
wave-lengths (17 cm )— E Mathias The oonfqeion 
between the effects of lightning proper with those of 
fulminating material The author distinguishes be¬ 
tween the effects of lightning, a current of eleotneity, 
and those of the explosive compound (a chemical 
substance) produced by the flash —Henri Lagatu 
was elected correspondant for the Section of Rural 
Economy m succession to the late M Godlewski — 
L*on Pomey A problem put by Chaslae (The 
generalisation of Pascal’s theorem )—V Chepeleff and 
M Lavrentieff Conformal representation — Henri 
Milloux A general property of integral functions of 
infinite order —A Buhl Dynamical considerations 
connected with wave geometry — Kao Lou A map 
of the sky in the Paris National Library This has 
been regarded as a Chinese map , but the author gives 
reasons agamst this view The date of the map is 
probably ad 1711 — J Ph Lagrula The homo- 
graphio formulae of vertioity and their direct develop¬ 
ment—Th V Joneacu and C Mihul The dieleotno 
constant and conductivity of ionised gases — Jean 
Louis Destouches The theoretical interpretation of 
the Davis Barnes effect This explanation is based 
on a formula jpven by Stireckelberg and Morse — 
J J Trillat The phenomena of transformations of 
the nitrocellulose network Their generality in 
cellulose compounds — J Peltier Research on the 
flaws and vibrations of ferro-magnetio test pieces 
A modification uf the method previously described, 
m which an amplifying arrangement and loud-speaker 
replace the galvanometer — Ch D4v4 A projector 
of alignment —George F Jaubert A reinforced 
pseudo liquid colloidal diaphragm, intended for the 
electrolytic decomposition of water The diaphragm 
is formed of metal gauze, with a colloid such aa 
magnesium and calcium silicate (colloidal asbestos) 
deposited from suspension in a caustic potash solu 
tion by tho action of an electric current The layer 
thus formed offers no resistance to the passage of the 
current or the electrolyte, but is quite impermeable 
to the gases (hydrogen and oxygen) With cells taking 
up to 5000 amperes the hydrogen obtained is 100 per 
cent pure, but the oxygen contains about 0 5 per 
cent hydrogen —La Goldatem Atoms of recoil in 
gaseous media— R Charonnat Researches on the 
r61e of water in salts the aquo combinations of the 
ruthenium IV ammines —G Darren* and A L4vy 
Dimothylallj lbenzylacetic acid and isopropylbenzyl 
valerolactone —L S Glichitch A new monocyclic 
sesquiterpone alcohol, foluenol This new alcohol hft£ 
been obtained from the essential oil of Pe-Mou, 
Fokienta Hodgxnstx , and was ob tamed pure through 
its formate Dehydrated by the method of L 
Ruzicka and J Meyer, fokienol gives 1 0 dimethyl 
4-isopropyl naphthalene (cadaline) — J F Durand 
and Lai-Wal Hsun The action of the hexohologen 
benzenes on mixed organo magnesium compounds 
Hexamethylbenzene was obtained by the action of 
rnethylmagnesium iodide in large excess upon hex* 
brombenzene hexaphenylbenzene was prepared 
similarly from phenylmagnesium bromide —P Fallot 
and M Blumenthal The tectonio interpretation o! 
the north west of the Spanish Rif — P Rouged# 
The daily variation of the earth currents recorded at 
the Pare Saint-Maur Observatory— F. Borda* Tht 
ram of mud of November 27, 1980 Analyse# prove 
the similarity of composition between the dust! 
collected at Pans and m th© south of France The 
origin of the dust is doubtful, but northern Afrioe 
appears probable — Jean Plvetoau : Th^ distribution 
of Teieost Ashes in large natural groups —A&4N 
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U«uttUf t Rwe c tfohfli on the venations in the oolora- 
aon of plants m the oourse of drying The arbuto- 
ride arbutme is the ohromogen of Orobtu ntger — 
BraUe F. Terroine, R Bonnet, P Dinmanville, and 
Mile. G Mourot The excretion of creative substances 
as a function of the endogenous nitrogenous expendi¬ 
ture —P Chevey * An attempt to apply the method of 
observation of the scales to the study of the growth of the 
Osh in the Grand Lac du Cambodge and of Tonl6 Sap 
—Jean Loiscleur The properties of the biochemical 
constituents, especially proteins, in anhydrous solu¬ 
tions —A Blanchetitre The fermentative hydrolysis 
:>f gelatine m its relations with the formation of the 
liacipiperazmes —P Delanos The rdle of the por¬ 
cupine as a reservoir of the virus of the Moroccan 
spirochete, Sp hispantcum var morocanum 


Official Publications Received. 

Bimra 

The Journal of the Institution of llactnctl Engineer* Edited by 
P K Howell Vol 09, No. 409, January Pp 121 212 + xxxli (London 
» and F N Spon, Ltd ) 10a 

Colony of the Gambia. The Annual Report of the Department of 
Agriculture for the Year 1939-80 Pp. 73 (London The Crown 
Agents for the Colonies ) 6* 

Journal of the Royal Microscopical Society Series 3, Vol 00, Part 4, 
December Pp xvi + 3R7 627 (l,ondon ) 10s net. 

Amgueddfa fleoedlaethol Cymru National Museum of Wales 
Twenty third Annual Report, 1030-30, presented by the Oouncit to the 
Court of Governors on the 34th October 1930 Pp. 89 + 0 plates 
(Cardiff) 

Publications of the Dominion Astiophyslcal Observatory, Victoria 
BO Vol 4, No 16 Tile Orbit of H D 32990(108 Taurl, Boss 1218) 
lly 8 N HtlL Pp 201 209 2ft cents Vol 4, No 17 The Wolf Rayet 
Star*. By O 8 Beals Pp 271 802 + plates 10-11 26 cents Vol 4 t 

No 18 The Orbit of Boas 8180 By W K Harper Pp 808 307 26 

oents (Ottawa F A A eland) 

The Presidential Address on The Influence of Physical Research on 
the Development of Wireless, by Dr W li Boclea, gtveq before the 
Institute of Physios on May 27, 1930 Pp IS (London Institute of 
Physics ) la. 


Foreign 

Comp tea rendus des travaux du Laboratoire Ckrlsberg 18*m Vol 
No a Tp 72+10 planches (Copenhagoe U Hogerup) 6 kr 

Smithsonian Miscellaneous Col lections. Vol 82 No 18 A Note on the 
Skeletons of two Alaskan Porpoises. ByGerritS Miller Jr (Pnblica 
tlon 3107 ) Pp 8 + 1 plate Vol 82, No 14 The Supposed Occurrence 
of an Asiatic Goat Antelope In the Pleistocene of Colorado By Gcirit 
8 Miller, Jr (Publication 8108) Pp 2 + 2 plates Vol 82, No 16 
Three small Collections of Mammals from Hispaniola By Gerrlt 8 
Miller, Jr (Publication 3109 ) Pp. 10 + 2 plate*. (Washington, D C 
Government Printing Office) 

Report of the Secretary of the Smithsonian Institution for the Year 
ending June 30, 1080 (Publication 8078 ) Pp rii + 147 (Washington, 
D C Government Printing Office ) 


Cataukiucb 

Selected Works on Natural History, Including Periodicals aJtd Publica 
tionsof the Learned Societies and an Important Collection of Linnaeam* 
<New Series, No 84 ) Pp. W. (London Wbeldon and Wesley, I td ) 
Botany, Gardening and Agriculture. (Short List B 7 > Pp. 10 
(London Francis Edwards, Ltd ) 

Catalogue of Books on Botany, E oology, Entomology, Forestry, 
Natural History, Ornithology. Zoology, Invertebrate and vertebrate. 
Pp. 28, (London W and G Foyle, Ltd ) 

The Nickel Bulletin Vol 4, No. 2, February Pp 88-04 (London 
The Mond Nickel Co., Ltd.) 


Diary of Societies 

FRIDAY, F* mu art 27 

iMtrmmaw «r Blmtrioal Ixaixnu (West Wales (Swansea) Sob- 
Centre) (at Electricity Offioea, Swansea), at 8.— B Leggett The 
Medical and Surgical Applications of Electricity 
North lur Coast Imrnjrtov or Ergikhm akd Su/touilous (at 
Mining Institute, Newcastle upon Tyne), at 0,—Dr J Montgomerie 
Some Notes on Motor Engine Beatings. 

Institution or Structural Exodus as (at Chamber of Commerce, 
i BlnninghamX at 8 80 —A Laketpan The Oonatrnotton of an American 
Fhctory - 

Vajtch atrn Litneary aim PHtLoeoraiuAL Sooihtt (Chemical Section), 
^ at 7 

Oil avp Colour CRRMimf Association (Manchester Section) (Jointly 
with Institution of Rubber Industry) (at Milton Hall. Manchester), 
at 7.—G, F Thompaoa and ■ V Bratby Colours used In the Rubber 
Industry. 
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Wut Cumberland SooiRTv or Chemists (*t Workington), at T — Dr* 
G B Slottman Fuel Economy in Iron ami Steel 

Society or Chemical Industry (South Wales Section) (at Cardiff 
Technical OoliegsX at 7 16.—A Watson The Work of the Building 
Research Station 

Blackburn Textile Sorixrr (at Blackburn Technical OoIlegeX at T 80 — 
J H Strong Some Modern Tendencies 1 q Cotton Manufacturing 
•Oocintt or Chemical Industry (Newoaatle'upon Tyne Seotlon) (at Ann 
strong College, Newcastle upon Tynek at 7 80 —Dr B Moore Fused 
Silica In industry 

Joxioa Institution or Bnoimksm, at 7 80 — W A Tookey Oil Bnglnee 
for the Maritime Fishing Industry 

Koval Hooistt or Medicine (Epidemiology and State Medicine SeotlonX 
at 8 —Dr P Manaon Bakr The Epidemiology of Human Trypanoso¬ 
miasis 

Koval Institution or Great Britain, at 9 —Sir Francis Younghusband l 
The Fte-Birth of India, 

Botai Aeronautical Society (Hull and Leeds BranchX—H Sutton 
Aircraft J ight Alloys 

Society or Chemical Industry (South Wales Section) (jointly with 
Institute of Chemistry) (at Thomas Oaft, Swansea) —Dr A. J 
Amour The Pathology of some Industrial Poisons 

Institution or Elkctrioal Engineers (at Armstrong College, New 
castle on Tyne) —F J Baldwin Overhead Line Work —More 
Especially In Connexion with the Grid (Students LectureX 


SATURDAY, February 28 

Mathematicai Association (at Bedford ColIegeX »t 8 —W J Dobbs 
The Correlation of Trigonometry and Geometry lu Elementary 8< bool 
Mathematics 

Koval Institution or Great Britain, at » —J Stephens A Poetry 
Recital 

Institutf or British Foundrymkn (East Midlands Branch) (at 
Tochnloal College DerhyX at 0 — F C Edward* Testing Castings 
iNwriTirrs of Britisu Foundrymbn (Newcastle-on Tyne and District 
Branch) (at Neville Hall, Newcastle on Tyne), AtO 16 —C K Pearson 
The Deterioration of Grey Cast Iron on Repealed or Prolonged 
Heating 

iNariruTeor Bnmsn PoifHnBVRXN (Wales and Monmouth Branch) (at 
Merchant Venturers Tochnloal College, Bristol), at 0 30 —W Jackson 
Interesting Moulding lobs 

Hull Association or Enoimkhrs (at Municipal Technical College HullX 
at 7 16 —O&pt. A E Butterfield Development of Unattended Naviga 
tlon I ights 

MON DA 1 , March i 

Royal Society, Edinburob at 4 SO —Dr Baini Prashad Some Note 
worthy Kiamples of Paiallel Evolution In the Molluscan Faunas of 
South Eastern Asia and South America - Iiof II Briggs The 
Classification and Development of the ( arbunaceuus Minerals of 
Organic Origin —To bt read by titi* only ~ H V Lowry Propertie# 
of tbo Function Kin (*>. — Dr A C Aitken and A Oppenholra On 
Chiu hers New Form of the Frequency Function 
Royal Institution or Great Britain, at 6 — Genet al Meeting 
So< irrv or Enoinebhs (at Geological Society), at 0 —K Kilburn Scott 
The Careei of Matthew Murray 

Institution or Eleltrioai Kmhnkbks (hiformal MeetingX at 7 —T C 
Ollliert and others DikcuhmIoii on Karthing tersu* Artificial Earthing 
Institution or Kiwthicai Kn< inejcrh (South Midland Centre) (at 
Uirmmghnm UnrieiHtty) at 7 -S W Melson A N Arman, and 
W Hihhy Surga In veatigat Ions ou Overhead Lina and Cahlo Systems 
Institution or Ei ectiucal KsoiNntRa (W«it«m Centre) (at Bristol) at 
7 —J W Rinsik and H Rmsik Heavy Duty Rectifiers and their 
Application to Tiaction Substations 

Society or Chemical Industry (I ondon Section) (at Chemical Society), 
at 8 —W H Gray Dr J W Trevan, and Miss II W Bainbndge 
The Chemotherapy of Antimony 

Royai Institute or British Am hitkom, at 8 30 — Presentation of the 
Royal Gold Medal 

British Pivchoi.ooicai Hoi ibty (Education Suction) (at Ijondon Day 
Training OoIlegeX fit 8 30—Miss M N Seai 1 Homo Contrasted 
Aspects of Psycho Analysis and Education 
Hun tkriam Society or IxmonM (at Apothecaries Hall) at 9 —A K M 
Wooir The Surgical Aspects or Diverticulitis (Hunterian OrationX 

TUESDAY , March 8 

Royal Oolleue or Physicians or London at 6 —Surg Capt, 8. F 
Dudley Some Lessons of the Distribution of Infectious Disease in 
the Royal Navy (Mtlroy Lean res) (2X 
Royal Institution or Great Britain sfc ft 15 — 81 1 William Bragg 
Recent Experimental Physics (4) Adhesion (2) 

Royai Society or Medicinn (Orthopeedics Section), at 5 80 —Clinical 

Zotlouicai Society or London, at 6 SO — S Zuck firman The Menstrual 
Cycle in the Primatee III The Alleged Bleeding Season of the 
Primates, with special reference to the Chacma Baboon (Papio 
no reartt**X—Major 8. S Flower Contribution* to our Knowledge of 
the Duration of Life in Vertebrate Animals V Mammals —Malcolm 
A Smith Description of a New Genus or Sea Snakes from the Coast 
of Australis, with a Note on the Structures providing for Complete 
Closure of the Mouth in Aquatic Snakes -K Le G Trough ton The 
Occurrence of a Male and Female (irampui prfKiu (Dclpblnldtt) at 
Sydney, New South Walee,-Dr E Schwar* of **»• 

Genera and Species of Madagascar Lomu ride*—Dr W J Dakin The 
Osmotic Concentration of the Blood of te/N>rAynrktii taiUU and 
JSpi«r«fodw# Jbrtttri and the Slgniflcmnoe of the Phy*loo-chemical 
Condition of the Blood In regard to the Sywtamafctc Poettiou of the 
Holooephali and the Dipnoi —Rev E. J Pnaroe R^Ppri; on the 
Hallpides (Ooleoptera) Mr Omer Coopers Investigation of the 
AbYtelttlin Fresh waters (Hugh Soott ExpedtttonX 
Institution or Blnctbical Xxoununu (London Students SectionX at 
6.16^0 C Paterson Address. 


332 


NATURE 


[February 28, 1931 


BuoEEioe Society (at 20 Gruavenor Gardena, S.W 1), at 4 SO and 8 SO — 
Study Circle 

Royal Photographic Society or Gr«at Britain, at 7 —W L Shand 

Tha Italian Rivlera (Locture). 

Institution or Automobile Byoikum (at Royal Society of Arts), at 
7 46 —L A Legrns Standardisation 
Leicester Literary and Philosophical Society (Chemistry Section) 
(Jointly with Leicester University College Biologloal Society) (at 
University College, Leicester), at 8.—Prof A* R, Ling Poly 
saocbarldea 

Institution or Electrical Engineers (Bast Midland Sub-Centre) (at 
College or Technology Leicester).—H G Taylor Phenomena con 
neoted with the Collection of Current from Commutators and Slip 
Rings, 

WEDNESDAY, March 4 

Geological Society or London, at 6 80 —W A Macfadyen The 
Geology of British Somaliland (Lecture) 

Institution or Kuectbilal Engineers (Wlrelese Mectlonl at 6 —0 K 
Horton The Practical Correction of a Wireless Direction Under for 
Deviationa Due to the Metal Work of a Ship 
Institution or Heating and V kmtilatino Engineers (at 20 Hart Street 
W 0 1), at 7 — VV E Frotwell I’ublio Baths and Wash Houses 
Engineering Equipment arid Data 

Institute or M kta (London Local Section) (at 88 Pall Mall) at 7 80 
—Dr C J Hmlthells Onnei in Metal* 

Society or Pdbi tt Analvbts and otueh Analytical Chemists (Annual 
General Mooting) (at Chemical Society). at H —Presidential Address 
—Co b* m«/ by till* — H ikuta 1 he Investigation of Japanese 
Beeswax.— J Bamford The Dcnlgen Oliver 1 eat foi Morphine. 

Royal Society or Arts at 8 — W G RaffY 1 Training for Advertising 
and Commercial Art 

Royal Society or Medicine (Surgery Sottiou) at 8 80 — D C L. MU 
williams Fat Necrosis —J Tayloi Coato scapular Crepitus -AD 
Wright The Small Incision for Terfciutlon of 1 eptic and Typhoid 
Ulcers —A E Porritt The Injection Treatment of Hydrocole, 
Varicocele, Bursitis, and Navi-J P Rosa The Anatomy of the 
Bplnothalmlc Tract In Relation to Cordotomy - J P Hosford 
Prognosis in Hmcture* of the Carpal Scaphoid—It H Boggon lie 
moval of the Stellate Ganglion In Raynaud'* Disease 

THURSDAY, Mahlh 6 

Royal Society, at 4 80 — W L, Gars tang and C N Hlnshelwood The 
Kinetics of the Combination of Hydrogen and Oxygon the Influence 
of Iodine Dr D R Hartree Optical and Equivalent Paths In a 
Strati lied Medium treated from a Wave Standpoint ~H J Phelps 
The Adsorption of Substances by Fuller a Earth —Pa/*u« to he read in 
tUJ* only —Prof L J MordclJ The Arithmetically Reduced Indefinite 
Quadratic torm in n Variables — J S Foster The Kftnct of Combined 
Electric and Magnetic Fields on the Helium Spectrum U ~F R 
Terrcmx The Upper Limit of Energy in the Spectrum of Radium K — 
K ft Rao and J 8 Badatnl InveatlgmtiouH on the Spectrum of 
Selenium I - J K I Macdonald Stark Effect Jo Moteculai Hydrogen 
In the Range 4100 4770 A —T Alty The Reflection of Vapour Molu 
uulas at a Liquid Surface —A H Moelwyn Hughes and C N Hlnshel 
wood The Kinetics of Reactions in Solution l II 
Limhram Society or London, at 0 —H E Forrest and others Discus 
slon on The Relation of the Fauna aud Flora of the British Isle# to 
those of North America. 

Royal College or Physicians or Iajndon, at 6 —Hurg Capt 8 b 
Dudley Some Lesson* of the Distribution of Infectloua Disease In 
the Royal Navy (Milroy Lectures) (8), 

Royal In«titution or Great Britain, at 6 16—Prof J B S Haldane 
Respiration (8) 

North Kaet Ooaht Inhtitution or Enoinekra and Shipbuilders 
(at Literary and Philosophical Society Newcastle upon Tyne) at u — 
Rear Admiral I) W Tuylor Variation of Efficiency of Propulsion with 
Variation of Propeller Diameter and Revolutions 
Society or Chemical Industry (Bristol Section) (Annual Meeting) 
(at Bristol University), at 7 SO —Chairman s Address 
Society or Glass Tmhnuumiy (London Section) (at Science Museum, 
South Kensington), at 7 80 -'Discussion on Furnace Design —T O 
Crawhall Boms Karly Types of Glass Furnaces.-F W Hodkin 
Design of Modern Pot Furnaoes —L E Norton ikwlgu of Modern 
Tank Furnace* 

Chemical Society, at 8 — F L. Gilbert, R R Goldstein, and Prof 
T M bowrjM Studios of Valency Part XV Absolution Spectra of 
Polyhalide Iqds — R V Hanley and H E Turuur The Reactions of 
Substituted Ammonium Aryloxide* and of Related Compounds 
Part I The Preparation and Thermal Decomposition of some Tetra 
substituted Ammonium Arvloxides 

Royal Society or Mioirnri (Tropical Diseases and Parasitology Section), 
stS,—Major P O Edge The Uses and Be ops of Vital Records in the 
Tropics, 

FRIDA y, March 4 

Royal Society or Mrdiojnr (Otology BectionX at 10 80 a u — Discussion 
on Effects on Hearing after Fractured Base of the Skull Lessons 
Resulting Therefrom 

Royal Baritary Institute (at Guildhall, SwtnssaX St 8 — H R. Tlghe 
and other* Discussion on The Rheumatic Child —Dr J M Morris 
S Morgan, and others Discussion on HonMng 
Royal Society or Memcinb (Laryngology BecBonX at 6 
Physical Society (at Imperial College of 8e»nof), at 6 —Dr OMB 
Dobson A Photoelectric Spectrophotometer for Measuring the 
Amount of Atmospheric Owns — G F Tags, Practical investigations 
of the Barth Reststh lbjwMethod of Germhgaloal Surveying—W B 
Pretty i Displacement of Certain Linee eft the Spectrum of Ionised 
Oxygen (O II, O MIX Neon (Ne IIX and Argftn (A IIX 
Royal Collegi or Buroboni or England, at A—air Arthur Keith 
Demon!trmuon of the Nerve Supply of the Alimentary Tract and the 
Nature of Auerbach a Plexus 

Society or Chemical Industry (Glasgow Section) (la Groevenor Reetau 
rant, GlaagowX at AML—Annual Business Meeting 

0 8200, Vat. 127] 



Society or Dyers and Colourists (Jointly with Society of Chemical 
Industry) (at Engineers Club ManoheaterX at 7 —8. M Neale The 
Action of Gmuntio Soda on Cellulose. 

iHETrrtmoH or Electrical Engineers (Meter and Instrument BectionX 
at 7 — J Ur ms ton The Electrical High Pressure Testing of (Mbits 
and the Localisation of Faults 

Junior Institution or Emoucurs (at Science MuseumX at T —The 
Historic Locomotives at the Museum 
Institution or Mechanical Enoirhirs (Informal Meeting), at T —A M 
Hug The Netherlands East India State Railways and Electrification 
(LectureX A 

Royal Photooilaphio Booiity or Great Britain (Pictorial GroupX at 7 
—Informal Meeting Ijt _ „ 

Geologist* Association (In Architectural Theatre, University CoIlegeX 
it 7 SO — Dr C A Matley The Deserts of California (Lecture). 

RmAi Inwittution ut Great Britain at 0 —l)r fl M Dobson 
Ozone in the Upper Atmosphere and its Relation to Meteorology 


SATURDA Y t March 7 

Royal Institution or Great Britain, at 8 —Lord Rutherford Recent 
Researches on the Alpha Hays (IX 
Royal Society or Medicine (Anesthetics Section) (at BristolX 


PUBLIC IKCTURU 

SATURDA V, February 28 

HoRNrMAN Miskumf (Forest Hill), at S 80—A M Hocart Spirit 
Worshippers of the South Seas 

MONDAY March 2 

University or Leeds, at 6 16 —Prof G Elliot Smith Some Factors 
In Mind Making 

School or Oriental Stuoieh, at 6 16 —Prof B Hrotny Excavations 
of Kuitepe The Hittltes (Succeeding Lectures on Mai 8 and 4 ) 

Imperial Coiixgk—Royai School or Miner, at 6 80 —Dr W Kosonhatn 
Hardness and Hardening (Succeeding Lectures on Mar 0, 16, and 28 ) 

TUESDAY, March 9 

University College Hospital Mkdicat School, at 6 16 —Dr O H 
Anilrowea Immunity in Virus Dineasus (IX 

Grerham Colleoe, at tJ—A It Kinks Astronomy In Twelve Chapters 
a Summary of Recent Advances (Succeeding Lectures on Mar 4, A, 
and &) (Gresham Lectures ) 

WEDNESDAY, March 4 

Kinos College, Lomkin, at 6 80 —Dr II P filggar The Great Age 
of Discovery The hirst Fxploren* of the North American Coast. 

University Coli eoe at 5 80 —Dr C Pelllzzt Flea (tn Italian). 

Belyaht Muhkmm and Art Galieky, at 8—A P Fitzgerald Traffic 
Dangers and ho« foaioid them 

FRIDAY , March 0 

Chemical Society (at Institution of Mechanical Engineers) at 6 80.*— 
Prof II Wieland Studies on Biological Oxidation (Pedlar LectureX 

SATURDA Y, March 7 

Horniman Musrum (Forest Hill) at 8 90—Miss I D Thomley 
Medieval Maps and Travellers Tales 


CONFERENCES* 

February 27 and 28, 

Association or Technical Institutions (at Merchant Taylors Hall, 
K 0 2X 

Friday, htb 27, at 11 a,m —liOrd Eustace Percy Introduction of Major 
Gen Sir Philip Nash as President Elect 
Principal B Mouat Jones Technical Education in Russia. 

Friday, Ftb 87 ( afternoon) and Saturday, Fit 28 (morning)— ** 

G H Gater A Descriptive Account of Technical Education In 
Jjondon 

Oomyns Carr Industrial Administration 

Principal J A Todd National Certificates in Commerce, 

J W Ramsbottom Commercial Education in America. 

March 4 and 6. 

Institution or Cdemiual Engineers (Annual Corporate HeetlngX 
1 hundav. Mar 6 (at Chemical Society), at 2.80— 

Dr W H Oibson Flax Wax aud its Extraction. 

Dr H G Drael The Keco\ery of Gum from Fossil Kauri Timber 
I W Humphrey The Extraction of Terpeno Chemicals from Waste 
Plus Woods 

(At Institution of Civil BnglneertX at 4 $0.—Baron Gian Alberto BIRDS 
The New Italian Leuoite Industry (Public LectureX 
Friday. Mar a (at Hotel Victoria), at 11 am — Frenentatloa ofr the 
Osborne Reynolds Medal, the Moulton Medal, and the Janior 
Moulton Medal 

At 11 46 a, k —The President and othera Discussion on The Education 
and Training of the Chemical Engineer 
At 9 16.—Dr D M Newitt The Flow of Gases at High PreaaQnta 
through Metal Pipes 


CONVERBAZIONE AND EXHIBITION. 

Saturday, March 7 

Gilbert White Fellowship (at 4 Queen Square, W C 1> at 8, 
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Scientific Method in International Affairs, 

T HEBE is a widespread tendenoy to holdsoienoe, 
and possibly chemistry in particular, re¬ 
sponsible for many of the worst evils of modem 
warfare, which is perhaps the more dangerous to 
society because it is apt to discredit the voice of 
science When a distinguished chemist like Dr 
H Levinstein points out that attempts at chemical 
disarmament or the abolition of chemical warfare! 
except as part of a general disarmament plan, are 
largely futile and may be highly dangerous because 
of the close relationship between chemical warfare 
and the ordinary operations of chemical industry, 
he is straightway charged in Borne quarters with 
a fatalistio war mentality 
When the charge against science is examined a 
little more closely, its gravamen will be found to 
reside in part in the prejudices of those whose deep- 
rooted habits and instincts have been disturbed 
by the impact of scientific discovery Not only 
have the character and potentialities of warfare 
been transformed by scientific discoveries and their 
industrial development, but also scientific methods 
of transport and of sanitation have enormously 
enlarged its scale and scope The ramifications of 
modern warfare extend so deeply into the fabric 
of industrial life that all distinction between 
combatant and non-combatant has largely dis¬ 
appeared 

It is essentially applied science that has made 
warfare a matter no longer of armies and navies 
but of whole populations, and this and the failure 
of defensive measures to keep anything like paoe 
with the development of offensive weapons have 
forced on civilisation the realisation that we must 
loam alternative methods of settling our inter¬ 
national disputes or face the probability of the 
destruction of civilisation The supreme lesson 
of the War is that war between the highly omlised 
nations has been industrialised, and by its all- 
embracing needs has ceased to be a three table 
instrument af policy 

When the control and direction of war are no longer 
in the hands of statesmen, its renunciation as an 
instrument of national policy becomes inevitable 
Fundamentally, it is true that just as the growth 
of modem science changed human relationships 
and, finally, by mastering the forces of Nature, 
made slavery an anachronism, so it has now 
changed the relations and policies of nations and 
cbfdlenges society to find a substitute for war 
Beneath this challenge there lies man’s imperative 
need of retaining or securing intelligent control 
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over social forces if he is to continue to be 
master of his fate, and of finding new methods 
now that the danger and inadequacy of the old 
are revealed 

While, however, most thoughtful men have 
welcomed the renunciation of war as an instrument 
of national policy, only the foolish or fanatical 
imagined that international disputes or causes of 
war would forthwith disappear The problem of 
peace is, in truth, exceedingly complex Not all 
the world is civilised, nor all that claims to be, 
and in the uncivilised condition of the world, war 
has formerly been an instrument against criminal 
aggression as much as it has been such an instru¬ 
ment itself There is need for the development of 
a science of peace not merely the elaboration of 
alternative methods of settling international dis¬ 
putes, but also the scientific study and impartial 
examination of all the complex factors, economic, 
social, political and racial, mvolved m controversial 
problems which are sources of international friction 
and possible caavs belli , if the Pact of Pans is to 
be transformed from a pious hope or gesture into 
an abiding and dominant factor in international 
relations It is primarily from science that society 
must learn scientific principles and methods of 
unravelling such problems and reducing them to 
their elements, and the responsibility for con¬ 
structive thought and statesmanship is one from 
which scientific workers cannot escape 

A striking example of the efficacy of such 
scientific methods when applied to international 
affairs is to be found in the Pacific The impartial 
research carried out during the last five years by 
the Institute of Pacific Relations on such delicate 
matters, involving embittered national feelings, 
as the South Manchurian railway, the exclusion 
of Japanese immigrants from California, extra¬ 
territoriality m China, have transformed the 
menacing .problem of the Pacific into one that 
promises to yield to treatment that is essentially 
scientific Research into questions like food and 
population in their bearing on emigration and 
immigration, for example, has done much to 
facilitate the settlement of acute problems on the 
basis of facts and not of prejudice with its evitable 
fnotion So successful, indeed, has been this 
method that when the volumes recording the pre¬ 
paratory work of the Kyoto Conference of the 
Institute were predated at Geneva last year, the 
Secretary-General of the Leslie of Nations ex¬ 
pressed the hope that this method of dealing with 
dangerous issues might soon be applied to Europe 

As a direct outcome of this work of the Institute 
No- SJOI, Von. 127] 


of Pacific Relations, Prof J T Shotwell, its 
research director, worked out during the same 
Assembly a scheme for a European institute of 
research constituted on similar lines. This insti¬ 
tute is intended to apply the spirit and tech¬ 
nique of scientific inquiry to the eoonomic and 
social problems incidental or inimical to a civilisa¬ 
tion of peace It will be non-pohtioal, and its aims 
are to study the social, economic, and cultural 
problems common to various nations, more par¬ 
ticularly the problems arising from invention and 
discovery , to extend international co-operation 
in this field , to co-ordinate the results of research 
and, in the light of the facts thus found, in concert 
to investigate the underlying causes of international 
difficulties Its functions will be solely those pf 
research and publication of the facts as ascer¬ 
tained 

Although the importance of this proposal was 
recognised by the delegates of several nations, it 
has yet to receive official lecogmtipn and discussion 
The scheme must commend itself to all scientific 
thinkers as a sane alternative to our present 
method of handling controversial questions and 
allowing them to be inflamed by partisan propa¬ 
ganda It is a method by which science can assist 
society through the dangerous interval between 
the renunciation of war, as too dangerous an 
instrument, and the firm establishment of other 
methods of dealing with international disputes 

Already the technique and efficiency of con¬ 
ference are being steadily perfected The proposed 
institute offers a fair prospect of eliminating 
political propaganda and reaching agreed settle¬ 
ments as a result of scientific inquiry. It opens 
fields of constructive activity before the Institute 
of Intellectual Co operation and before such national 
institutions as the W H Page School of Historical 
Research and the Royal Institute of International 
Affairs in Great Britain However unj ustly science 
has been blamed for the misuse of scientific dis¬ 
coveries, scientific men have not always been fully 
mindful of their responsibility as citizens No 
opportunity like the present has, however, yet 
confronted them of promoting the scientific study 
of international relations and ensuring the use of 
science for constructive^ purposes Wisely used 
and directed, the projected institute of research 
may demonstrate that the humanising effect of 
scientific thought on res publica is no less profound 
than its application m industry. That quest for 
truth which inspires every scientific investigator 
supplies also the driving force for this experiment i 
Magna est vtrtias el praevalebtt ! 
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Letters to the Editor 

[Ths Editor does not hold himself responsible for 
opinion* expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natttre No notice ts taken 
of anonymous communications ] 

•s 

Diamagnetism, Field Strength* and Crystal 
Structure* 

Rather a long time ago* 1 I directed attention to 
the fact that there seemed to exist a correlation 
between the following three properties of a metal 
(a) the crystal system to which the metal belongs, (6) 
the change m electrical resistance of the metal in a 
magnetic field, (c) the diamagnetic susceptibility, and 
possibly ( d ) the Hall effect 
As an example I gave the following data 



X 

Bismuth 

Graphite 

Antimony 

Tellurium 

Cadmium 

Zinc 

- 1 40 x 10 * 

- 5 

- 0815 

- 0 303 

- 0 185 

- 0 151 

|~hexagonal 

Silver 

Gold 

Lead 

Copper 

0 201 
-0 152 
-0 120 
- 0 085 

j regular 


Beginning with bismuth and ending with copper, 
the metals aro given in the older of biggest change of 
resistance in the magnetic field In the same paper 
I came to the conclusion, when reviewing the results 
of D E Roberts 1 on the change of resistance of 
graphite m the magnetic field, that the so called free 
electrons could not be made responsible for the con 
duotivity in this case, as the electrons clearly do not 
show any influence of a Lorentz force acting on them, 
which should be impossible in the case of the electrons 
being free It followed that the electrons have to go 
from one atom to another one that is, they are almost 
entirely bound, as in the case of graphite, or partly 
bound, as in the other metals One would say now 
that it is clear that the outer electrons of the atoms 
are responsible for a big part of the electric con 
ductivity, and at the same time they are in a large 
wav responsible for the diamagnetio susceptibility 
In the case of bismuth, the fact that the directions of 
maximum change of conductivity and of maximum 
susceptibility are at nght angles indicates this still 
more strongly 

As seen, those views were donved immediately 
from the direct results of measurements, yet they do 
not seem to have attracted much attention No 
idea, however, was offered as to the meaning of 
the relationship, In this respect, during the last few 
years, following the same mode of reasoning, Ehren- 
fost has made some useful suggestions m his papers on 
the di&mdgnetio susceptibility of bismuth 8 For this 
subs taupe he states a working hypothesis agreeing 
with the views mentioned above, and giving at the 
same time an explanation of the very big value of the 
diamagnetic susceptibility of bismuth As is well 
ifcnown, he explains the extraordinarily high suscepti¬ 
bility of bismuth by the fact that m this metal the 
outer electrons do not move around a single atom but 
around several of them The surface of their orbits 
is then large, and hence there is high susceptibility 
It seams to me that this theory is a very valuable help 
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m understanding the results of the susceptibility 
measurements 

It was the idea of 1914 that made us undertake ne# 
measurements Mr Sohubmkow and I had found 
that the change of resistance of highly purified bis¬ 
muth is a very complicated funotion of field strength 
and orientation of the axes at low temperatures 
Now here we can decide whether such a relationship 
as mentioned does exist really for bismuth i the 
diamagnetic susceptibility up to now had always been 
found to be a very simple and regular funotion of the 
field strength and the orientation of the axis 4 If the 



suggested relationship exists, this should no longer 
be the ease for crystals that show a complicated 
change of resistance We have had some very pure 
crystals grown, and Mr Van Alphen and I have 
measured their susceptibility as a function of the 
field strength at 14° K and 20° K The result was 
in quite good agreement with our reasoning This 
will be seen from the accompanying graphs, which 
we publish without drawing further conclusions from 
them Fig 1 gives the susceptibility as a function 



of the field In Fig 2 the magnetisation curves of 
bismuth are given In the same graph the curve » 
given indicating the change of resistance of bismuth 
with the field strength (already described by Sohub¬ 
mkow and De Haas *) It is clear that the curve 
showing change of resistance, indicated by end 
the curve showing the magnetisation, uuuoaied by 
&, are closely related * in fields Where the resistance 
increases, the magnetisation remains nearly constant, 
wtlpre the magnetisation increases, the resistance 
remains constant This seems to indicate the double 
part played by the outer electrons i when adding 
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much to the susceptibility, they do not change the 
resistance, and vice versa 

Though I am not able to give a suggestion of a 
theory which would be capable of predicting the curves, 
there is one remarkable fact to which I wish to direct 
attention, and for which I should like to suggest a 
possible explanation The curves not only show 
parts where the magnetisation remains constant in 
an increasing field, but also where this value even 
decreases ft seems to me that this may be due to 



a superposition of the diamagnetism of the outer 
oleotron, which may show then always either an 
increasing or constant value, and a paramagnetism, 
due to the rest of the atoms, which would show a 
steadily increasing value Fig 3 indicates this 
theory the straight line gives the supposed para¬ 
magnetic magnetisation From this and from the 
measured curves (which are the Qame as in Fig 2) the 
upper curves, giving the supposed behaviour of the 
diamagnetic magnetisation, are deduced The fact 
that only at very low temperatures does the decrease 
of magnetisation tafie plaoe woUM be due to the fact 
that at higher temperatures the paramagnetism 
(which might be supposed to follow to a first ap¬ 
proximation the Cune law) is still top small to have 
this influence In support of this suggestion it may 
be noted that whereas the diamagnetism increases 

Vn 3201, VOL, 127] 


rather much from room temperature to the boiling* 
point of hydrogen, no further increase takes place 
between the boiling-point and the triple point the 
increase of diamagnetism would be compensated for 
in this region by the increase of the parama gn etism. 
The inorease in diamagnetism may be due to the faet 
that the lar^e orbits of the Ehrenfest theory are dis¬ 
turbed at higher temperatures the larger tempera¬ 
ture motion of the atoms m the Lattice may account 
for this , the large motions of the atoms caused by 
the melting of the metal destroys them entirely 
However, the mean paramagnetic moment Of the rest 
of the atom would have to be small in order to show 
the right value of magnetisation m the temperature 
region of liquid hydrogen Anyhow, further work at 
the temperatures of liquid helium will bring more 
light m these questions W J ds Haas 

University of Leyden 

1 W J de Hans, Proc Royal Acad Amrterdam, vol 10, p 1110, 
1014 W J de Haav, Ron Akad v Wed Amsterdam, vctb! £2, p 90, 
1014 

1 D E Roberta, Ann d Phys , 40, p 453 , 1013 

• P Ehrenfest, Physica, 5, p 888 t 1925 . and Zcit f Phys , 53, 
p 719, J929 

4 J C McLennan and E Cohen, Trans Roy Soc Canada, 33 (section 
3) 160, 1020 

4 L Schubnlkow and W J de Haas, Natur*, IBS, p 500 , 1930 


Change of Resistance in Magnetic Fields 

Until recently, the theory of conductivity put 
forward by Sommerfeld and Bloch did not suoceed in 
explaining the change of resistance in magnetic fields 
If R' is the resistance in a magnetic field H t R that 
without magnetic field, then for weak fields the change 
of resistance AR » R' - R follows theoretically as welt 
as experimentally the law 1 

AR/R - B H* (1) 

The absolute magnitude, however, of the coefficient B 
was found experimentally to be about 10,000 times 
greater than Hommerfeld’s theoretical value But 
according to Peierls, 8 one can obtain the right order 
of magnitude for the magneto resistance effect by 
taking into account that the electrons in a metal are 
not moving freely, but are strongly influenced by the 
potential of the metal atoms Peierls gets the result 

B.B- . (£•)* (S) 

where B' is the value of B calculated by Sommerfeld,* 
Ep is the limit energy of the Fermi Dirac distribution 
of the conductivity electrons, which is about 300 
times as big as kT for room temperature, and k is a 
constant which measures the deviation of the motion 
of the conductivity electrons from field-free motion 
In single crystals * depends on the direction both of 
the applied magnetic field and of the current relative 
to the crystal axes, but not on the temperature The 
value of * required to explain the experiments is 
about 0 1, which seems reasonable, whereas the exact 
theoretical value cannot be calculated at present 

A check of the theory can, however, be made by 
considering the temperature dependence of the mag¬ 
neto resistance effect Inserting Sommerfeld’s value 
for B ' and 2? 0 , 4 we get 

<i»j» * m (8) 

Here all factors on the right-hand side are independent 
of the temperature except the specific resistance R 
As regards dependence on temperature, therefore, thtf 
relative change of resistance in a given magnetic field 
is inversely proportional to the square of the resist¬ 
ance , the abk>lute change is inversely proportional to 
the resistance itself The same result may be obtained 
by a more exact calculation, using Blooh*s conductivity 
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theory If B $ and R 0 refer to room temperature and 
B and B are measured at any other temperature, we 
have from (3) 

"•-*(£)’ < 4 ' 
rhe two last columns of the accompanying table are 
calculated according to (4) and show a good agreement 


VABLATION OF B WITH TkMPHBATUBE 


Kapitsa’s observation* at tho 
temp of 

B x J0 U at room 
temperature 


CO, + ether 

liquid 

nitrogen 

Oba by 
Kapitsa 

Deduced by 

Equ (4) from 
experiment* at 
temp of 

5x10“ 

RIJU 

Bx 10** 

R1R. 

co,+ 

ether 

Liquid 

nitrogen 

Mg 

4 9 

0 68 

55 

017 

2 15 

2 25 

1 6 

7 n 

1 87 

0 68 

19 7 

0 19 

— 

0 87 

0 72 

<d 

66 

0 68 

33 

0 22 

— 

30 

1 6 

Mo 

1 28 

0 61 

15 4 

0 136 

— 

0 46 

0*29 

Hr 

— 

—- 

40 4 

0 33 

98 

— 

4 4 

Oa 

25 

066 

174 

021 

— 

10 8 

78 

Ah 

50 

0 6 

470 

0 16 

164 

18 

12 


between each other and the directly observed value 
if B 0 given in the preceding column 

H Bethe 

Cambridge 

1 For the theoretical explanation of the deviation from this law for 
ttrong fields obaeived by Kapitxa (Proc /f op Soc } A, 118, 292 , 1929) 
iopNH Frank, Ze\t f Phttnk , S3, 090 1930 

1 Lelpriger Vortnige, 1980, p 75, see specially p 85 
1 Znt f PhvnJt. 47, 1 , 1928 

4 8ee rtommerfeld. 1 c , equations (77a), (34) (42a), (48c) Our E % 
b Sommerfeld s kT I<>« A n la the number of electrons per cm 1 of the 
inetai 


Faraday’s First Successful Experiment on 
Diamagnetism 

In my discourse on “ Tyndall's Experiments on 
Magne crystallic Action ”, delivered at the Royal 
Institution on Friday, Jan 21, 1927, and published 
hs a supplement to Nature of May 7 of that year, I 
pive a short account of Faraday’s first successful 
txperiment on diamagnetism He used a piece of 
heavy glass which he described in his Diftrv as 
No 174 At that time I searched through all the 
specimens of Faraday’s heavy glasg in the Royal 
Institution but was unable to find it It has just 
turned up, being contained in a box which Mrs 
Tyndall has most kindly allowed me to examine 

The box was presented to Prof and Mrs Tyndall 
b} Faraday, and it contains a number of specimens 
winch the latter used m this series of diamagnetic 
experiments This pioce of glass is actually the first 
object in which Faraday found diamagnetism to be 
shown 

Mrs Tyndall has kindly promised that the box 
and its contents shall be on show at the Faraday 
fen tenary Exhibition in the Albert Hall next Sep 
tember W H Bragg 

The Royal Institution, 

21 Albemarle Street, 

London, W 1, Feb 17 


Cambridge Expedition to the East African Lakes 

The expedition, which is being financed by scientific 
Moieties and the University, left England in October 
and is at work on the nft valley lakes of Kenya The 
object of the expedition is twofold First, to continue 
studies on the ecology of the East African lakes which 
were started by the Government fishing surveys of 
Lakes Victoria* Albert, and Kioga m 1927-28, and at 
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the same time to make thorough collections of the 
faunas of Lakes Rudolf, Baringo, and Edward, which 
have previously received only a cursory scientific 
examination, secondly, by studying the old lake 
beaches and deposits, to contmuo farther north the 
investigations made around Lakes Nakuru, Elmen- 
teita, and Naivasha by Mr L S B Leakey and the 
biologists of the East African Archeological Expedi¬ 
tion It is hoped to link up evidence from lake beaches, 
the distribution of the present lake faunas, and the 
chemical constitution of the waters into a unified whole, 
and so to work out, so far as possible, the previous dis¬ 
tribution of land and water during the pluvial periods 
The personnel of the expedition consists of Dr E B 
Worthington (leader), Mr L C Beadle, whose special 
study is that of the chemical constitution of the waters 
and its relation to the fauna and flora, and Mr V E 
Fuchs, geologist, who is concentrating on tho old lake 
beaches In addition, through the collaboration of 
the Kenya Government, Capt R E Dent, assistant 
game warden, has accompanied the expedition, giving 
invaluable assistance in many ways 

The first two months have been devoted to a pre¬ 
liminary examination of Lakes Naivasha, Banngo, and 
Rudolf, and to fixing camp sites and transporting 
boats to the lakes in readiness for future work Lake 
Rudolf lies far to the north, extending beyond the 
Kenya Abjssmia border Some difficulty was ex¬ 
perienced in transjjorting the equipment and a 20 foot 
metal life boat, lent to the expedition by the railway 
authorities, tho 200 miles beyond the railhead to the 
lake Tins is the second boat to have reached Lake 
Rudolf, the first having been lost some years ago, 
soon after her first cruise The lake is low lying in a 
wide desert- area, so that the climate is hot, the daily 
shade temperature i caching 100° F Living under 
canvas is uncomfortable owing to the heat, the bad 
watei, and the high winds prevailing Consequently 
a hut has been constructed out of local materials to 
afford protection and to serve as a laboratory 

All three lakes ho in dosed drainage basins, and 
there is no previous information about their depths, 
except that of Naivasha This lake, at 6200 ft above 
sea level, has an area of 60 square miles and a maximum 
depth of 20 metros Banngo, at 3000 ft, has an area 
of some 50 square miles, and its floor proves to be 
silted up to an almost even depth of 7 metres Lake 
Rudolf, a tract of water 180 miles long by some 30 
miles wide, lies at 14(H) ft above the sea The deepest 
sounding yet made is 63 metres near the middle of the 
lake , this shows that Rudolf, though a true rift valley 
lake, is of the shallow type By companson with the 
lakes of the western nft it resembles Lake Albert, 
depth 47 metres, rather than Lake Tanganyika, depth 
1435 metres, or Lake Nyassa, 786 metres 
Lakes Naivasha, Banngo, and Rudolf are alkaline 
owing to soda derived from the lavas of the nft valley 
The water of Naivasha has an alkalinity of 0 003 
normal, of Baringo 0 005 N , whereas Lake Rudolf 
consists of a strong solution of soda with a normality 
of 0 023 In the latter lake the concentration of soda 
salts due to evaporation and the recent lowonng of the 
lake level have caused precipitation of lime from the 
water This can be associated with the deposition of 
calcareous tufa some distance above present lake level* 
and also must have had its effect on the constitution 
of the lake fauna 

Concerning the faunas, Lake Naivasha, having a 
single small indigenous fish, Haplochtlua antinoni t and 
lying in a populated area, has for the last five years 
been the seat of an experiment on the introduction of 
other fishes for commercial and sporting purposes. 
This must have altered the eoology considerably, and 
it may have caused the extermination of some small 
members of the invertebrate fauna The present 
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fauna of Lake Banngo is poor, but shows affinities 
with that of Lake Rudolf to the north Rudolf has a 
rich fish fauna, showing marked similarity to that of 
Lake Albert m Uganda and of the Lower Nile This 
is proof that the lake was formerly connected to the 
Lower Nile system, although the present watershed 
between the lake basin and the Sobat tributary of the 
White Nile is many hundred feet above the lake level 
Lake deposits over a wide tract of desert country 
near by and a beach at 650 ft above present lake level 
show definitely that the lake was previously of much 
larger extent than at present By correlation of the 
beach levels and by further comparison of the living 
and fossil faunas, it is hoped to produce important 
evidence concerning the pluvial periods 

The next few months will be occupied by further 
work on these three Kenya lakes Later in the year 
the expedition will move to Lakes Edward and George, 
by arrangement with the Uganda Government 

E B Worthington 

Jan 19 


The Antiquity of New Caledonia 

I have just receivod from my friend M Lucien 
Borland a very interesting discussion of the spider 
fauna of New Caledonia, with special reference to its 
origin 1 It is stated that M Piroutet (1917) has pub 
lished a detailod account of the stratigraphy of New 
Caledonia, in which it is established that the island 
was entirely submerged about the end of the Eocene 
The spiders, which wore described by Borland in 1924, 
if we add a few later records, number 163 species from 
New Caledonia and the adjacent (and faunally similar) 
Loyalty Islands lhese include nine endemic genera, 
and no less than 96 endemic species It is suggested 
that this fauna, or rather its ancestors, reached the 
island during Oligocone time Since then, various 
oscillations have occurred, but the island has not been 
completely submergtMl The close resemblance of the 
fauna of the Loyalty group clearly indicates connexion 
with New Caledonia in comparatively recent times 

If it could be certainly established that New Cale¬ 
donia received its fauna and flora not earlier than the 
Oligocene, we should have a very interesting means of 
estimating the subsequent rate of diversification and 
evolution But after long consideration of the sub¬ 
ject, both when in New Caledonia and while later 
working on the collections secured, I do not believe 
that M Piroutet’s postulate can be upheld The 
oentral part of the island is elevated, with steep slopes, 
and it is quite probable that the whole surface, which 
may have been above the sea during Eocono times, 
has been removed b> denudation In such case the 
present stratigraphy could not well be made to prove 
the theory of complete submergence But setting 
aside the geological evidence, I think the character of 
the biota accords much better with the theory of a 
very ancient island, formerly connected or nearly con¬ 
nected (presumably north westward) with continental 
areas, undergoing great changes of level, and at times 
nearly but not completely submerged 

On any other basis it would be difficult to account 
for the very remarkable flora and no less remarkable 
mollusoan fauna Rocks in the interior are con 
ndered to be of Tnassio and Cretaceous age, and while 
their existence does not refute the theory of sub¬ 
mergence, there wqp apparently a land mass dunng 
at least a large Tpart of the Mesozoic The flora, 
studied by Compton, Schinz, Gulllaumm, and others, 
is of such a character that Prof Seward was led to 
remark: 14 In some respects the vegetation of New 
Caledonia carries us further back in the history of 
plants than almost any other part of the world**. 
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Guill&umm (1922) estimated the endemism of the 
flora as 76 6 per oent, Compton’s collections, made 
so recently as 1914, added ten new genera and 230 
new species Resemblance to the flora of Australia 
is shown by the presence of such woody genera aa 
CaUxstemon y Kermadecxa , Htbbertta, GreviUea, Steno - 
carpus t and Casuanna Strangely enough, there is 
not a single Eucalyptus The lowlands along the 
coast appear at first sight to be largely covered by 
Eucalyptus, but on closer inspection the tree is seen 
to be the nxaouh (Melaleuca leucodendron) This tree 
must have some special facility for distribution, ainoe 
it occurs not only in Australia, but also so far north aa 
Siam, where (as I learn from Dr Kerr) it is called 
samel Without going into further detail, it may be 
said that it is wholly incredible to a botanist that this 
flora has acquired its peculiar features since some time 
in the Oligocene It is equally incredible that since 
that time the now peculiar types migrated from some¬ 
where else Quite significant is the very small number 
of nativo grasses and the large number of endemic 
orchids There is only one oycad ( Cycas neocale - 
donica ), which we saw growing by the coast near 
Bourail 

When wo come to the snails, they tell a similar 
story The endemism is tremendous, and the fauna 
has the aspect of great antiquity The characteristic 
largo edible snails, of the genus Placostylus, have very 
close relatives on Lord Howe Island, and the genus is 
also rep resen tod in Now Zealand The Placostylus of 
Fiji and the New Hebrides are of a different appear¬ 
ance and seem to be genencally or subgenencally 
sepaiable (Ancey proposed the generio name Lhplo - 
morpha for a New Hebrides species ) The highly 
characteristic genua Platyrhitida occurs in New Cale¬ 
donia and Lord Howe Island, 1 but the latter island 
has some remaikable snails apparently without rela¬ 
tives in New Caledonia A curious case is that of the 
endemic Papuina magem (Btdimidus mageni Gassier), 
which 1 found living on trees at Bourail As Mr 
Irodale pointed out to me, it appears to be nearly 
related to P fohcola Hedlay of Queensland, found on 
leaves It is, however, quite distinct as a species 

In other groups New Caledonia Bhows similar evi 
dences of a very ancient fauna There is the extra¬ 
ordinary and unique bird, Rhmochetus jubatus Verr 
and Des Murs, forming a very distinct family There 
are 18 endemic species of the earth worm genus 
Acanthodrtlus The leeches include a special genus 
The diplopods or millipedes, always a good index of 
past conditions, present an astonishing array of en 
demic forms—including five peculiar genera, one of 
which cannot be readily placed in the system The 
terrestrial Isopoda include 44 species, all endemic 
except two introduced cosmopolitan forms There 
are numerous endemic land plananans 

On tho other hand, if we postulate continental con¬ 
nexions in late Tertiary times, it is impossible to 
explain the total absenco of numerous groups of 
animals and plants which are common in the regions 
which might conceivably have been thus connected 

Having written the above, I tried to develop a new 
argument on the other side of the question, and the 
following, based on the ants, appears to be worth 
offering The ants of Baltic amber (Oligocene) are 
very well known, and have been rather recently (1914) 
revised by Wheeler There are 43 genera, of which 
19 (44 1 per cent) are extinct All the species arc 
considered to be extinct, but some are almost identical 
with living forms Five of the extinct genera aife 
so peculiar that Wheeler classifies them as of uncertain 
affinities Now, supposing New Caledonia to have 
received its fauna dunng the Ohgooene, and nothing 
since, the present ant fauna of that island might be 
expected to be quite as peculiar as that of the amber. 
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and even more so, owing to the evolution on the island 
since the Ohgooene 

The ante of New Caledonia (77 species and varieties) 
were listed by Wheeler in 1927 I collected what ants 
I could, and sent them to Mr John Clark of the Mel 
bourne Museum I have not been able to get any 
information from Mr Clark, but a mutual friend wrote 
me that ho examined them and found no new species 
Thus it is probable that the ant fauna is fairly well 
known Trie commonest, or at least most conspicu 
ous species, is Polyrhachw guenm Roger It must 
be said of these ants that, compared with those of 
the amber, they are a very ordinary lot, and show 
little evidence of the antiquity which we infer from 
the plants and molluscs Taking the ante alone, we 
should suppose them to have arrived (not counting 
those introduced by man) no earlier than the Pliocene 
There are only two endemic genera (and one sub 
genus), but 04 per cent of the species or races are 
endemic 

Certainly, if New Caledonia had received its fauna 
during the Oligocene, and nothing since, we should 
expect to find 100 per cent of endemism as regards 
Hpeties , and as for genera, there is much truth in 
Mann's remark (1919) that “the Melanesian sub 
region (including Vamkoro, the New Hebrides, New 
Caledonia, and Fiji), like the Chilean and Malagasy, 
might be described as a biological conservatory, where 
types once tropicopohtan have been isolated and pre 
served, free from invasion’* Yet the last sentence 
is too extreme, for there evidently has been invasion 
during late Tertiary time, but apparently of the acci¬ 
dental type which is characteristic* of islands Neither 
the Australian nor the Malayan biota has come over 
as it must have done with complete land connexion 
We may infer that many of the peculiar generic types 
of New Caledonia hod their ongin on the land mass 
of which it is a fragment, but this cannot, in any par 
ticular case, be actually proved 

T 33 A Cockfrfi i 

University of Colorado, Boulder, 

Jan 12 

1 CompUt rendut Acad AWncw, Paris, vol 170, p 1508 See also 
an account of the flpldera of the Loyalty Islands Bull Soc Ent France , 
vol 64 p 387, 1929 

' Plati/rhUida ballx (Bnuter) on Lord Howe Island I am Indebted 
to Mr I re dale for a specimen 


The Meaning of Existence 

I do not know whether anyone has directed atten 
tion to the striking agreement of the conclusion of 
“ The Mysterious Universe ” with the final form in 
which Kant expressed his conclusion concerning the 
nature of the objective world m the “ Critique of 
Judgment ” My particular reference is to Romarka 
1 and 2 appended to the 57th Section In this passage 
Kant makes the distinction botween the Esthetic Idea 
and the Rational Idea , and it marks the transition 
from the consideration of the aesthetic judgment of 
taste to that of the teleological judgment of purpose 
m Nature But the real significance of the passage 
is seen to he in Kant's complete grasp of the relation 
between the intuitive knowledge of the world in sense 
perception and the objective knowledge of the world 
m scientific reasoning It is this which makes Kant's 
theory so relevant to the modem scientific interprets 
tion of physical reality 

I do not claim for Kant any premonition of Sir 
James Jeans's conception of God as the great inathe 
matician Such a concept of God follows from a view 
of the nature of scientific truth impossible m Kant’s 
generation What I have m mind is the forcible 
bringing home of the fact that the real world of science 
resembles a thought rather than a thing Kant ex- 
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pressed it m terms of purposiveness In the aasthetio 
judgment of taste, the imagination judges the beautiful 
in accordance with the principle of a purely subject* 
ive purposiveness , in the teleological judgment, the 
understanding objectifies purpose in Nature In other 
words, Nature is objective thought 

It is this final outcome of Kant's theory which 
brings his philosophical problem into fine with the 
modem scientific problem It starts with the auto¬ 
nomous world of sense perception, which, as Berke¬ 
ley proved in a simple argument which has never been 
undermined, is entiroly subjective Our perceptions 
exist nowhere but in our mind The objectivity of 
the world is a logical inference, and the form it 
assumes is a construction of thought Is it strange, 
then, that when we study this world scientifically we 
find it rosombles a thought rather than a thing ? What 
we find difficult to understand is that in discovering 
this we aro.not discovering the world to be illusion, 
but positively real When we say the world is 
thought, we mean that mind is original existence , 
that perceiving, thinking, reasoning are the expression 
of its activity, anti that thought is the fixed form of 
its objectivity This certainly was the meaning of 
Kant, however halting his earlier attempts to express 
it It is, if I mistake not, Sir James Toans's meaning, 
and certainly it is mine 

H Wildon Carr 

University of Southern California, 

School of Philosophy, 

Los Angeles, 

Feb 5 


Morphology of the Pharynx of Female Cullcoldes 
and its Taxonomic Importance 
While studying the structure of the pharynx and 
buccal cavity of some female Culieoxdes in an attempt 
to correlate their affinities, if any, with the taxonomy 
of the group, it was found that the structure vanes 
considerably in both the local and exotic forms In 
the caso of Culicoule w pulicxiris, a European species, 
it is found that the pharyngeal armature is distinctly 
of Phlebotomus type, 1 inasmuch 
as it not only bears distinct 
serrations posteriorly, but also 
is furnished along one of its 
walls with a thin, rather deeply 
ehitimsed, pigmented ridge, 
which in its turn carries a series 
of baekwardly directed teeth 
(I ig 1, a ) The two local Indian 
species, namely, Cuhcoide# 
oxystomn , Rieff, and G ptre - 
grmu8 Kieff , on the other 
hand, have pharyngeal arm 
atures winch apparently bear 
very little similarity with 
its related exotic form The 
pharyngeal armature of these two forms is horse¬ 
shoe shaped (Fig 1,5), that is, the two arms are free at 
the proximal end, and they appoar to be undivided at 
its distal region, leaving a very thin lumen in between, 
whioh communicates posteriorly with the alimentary 
canal The two free ends simulate the open ends of 
the shells of a bivalve mollusc, and each bears a tew 
filamentous, outwardly directed processes The lateral 
fringes of the pharynx bear inwardly very fine serra¬ 
tions The differences between the structures of the 
pharyngial armature of the two Indian species are as 
follows In the case of O ozystoma the lateral edges 
of the armature are somewhat more overlapping in the 
middle, and the lateral serrations are less distinct than 
those of G peregnnus 
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I have also traced two sets of muscles on each side 
of the dorso lateral walls of the pharynx which ap 
parently aid in the creation of vacuum, thus causing 
an inrush of blood through the fine channel of the 
pharynx 

Whether the structure of the pharyngeal armature 
will play an important r61o in the classification of 
female Cuhcotdes depends considerably on observe 
tions on a larger scale, meanwhile, a preliminary 
observation of this nature, to elicit further observa¬ 
tions on the subject, would not bo out of place A 
detailed and more confirmatory result in this direction 
will be published elsewhere as specimens of both local 
and exotic types are forthcoming 

S Mukkrji 

(Entomologist under the Indian 
Research Fund Association) 

Kala azar Research Laboratory, 

School of Tropical Medicine and Hygiene, 

Calcutta, Jan 3 

1 Adlor, 8 , and Theodor 0 , Bull hnt Itrs , 16, pp 390 40fi, 1 Wr- 
1926 


The False Killer Dolphin 

With regard to the occurrence of Pseudorca crassi- 
dens m Ceylon, to which reference was made in Natuke 
of Dec 6, 1930, p 892, and Jan 10, 1931, p 60, the 
full circumstances were not recorded at the time, owing 
to a printer’s lapse An account of the stranding of 
a school of 167 false killer dolphins off the northern 
coast of Ceylon is now in the press and will be pub 
Imbed m the Ceylon Journal of Science (Sec B) This 
species was previously recorded from Ceylon about 
forty years ago 

Tne distribution of this species presents points of 
exceptional interest Apart from the few records from 
the north west European coast, the known distribution 
of Pseudorca ernsmdens is not inconsistent with the 
view that it m a Hub antarctic oceanic form which 
occasionally wanders northwards in laige schools into 
the Pacific, Atlantic, and Indian OceanH Is it not 
possible to regard the occurrence of tins species in 
the North Sea as foitint oub ? I am inclined to this 
opinion and regard the throe recorded appeal ancea of 
this cold water species off the coasts ot South India 
and Ceylon as less lemarkabla than the comparatively 
few records from the North Sea 

Whales, presumably from the southern seas, aie 
not infrequently stranded on the Ceylon const, but 
precise records of Huch occurrences are difficult to 
obtain, owing to (a) the ignorance of the fishing popu 
lation, (6) the inaccessibility of a large part of the 
coast, and (c) the rapidity with which a whale carcase 
disintegrates in the tropics 

Pseudorca crasstdens has been described as a common 
form in certain parts of the southern seas, and I agree 
with Sir Sidney Harmer that there is little justification 
for the statement that this sjiecies is on the verge of 
extinction 

Joseph Pk arson 

Colombo Museum, 

Feb 4 


An Unusual Ice Formation 

On the morning of Saturday, Jan 31, after a frosty 
night, we discovered in the bird bath on the lawn 
a remarkable ice structure 'Die bath is a circular 
metal basin, 10 in in diameter at the nm, with a 
concave base admitting of a maximum depth of 2 
in of water in the centre There was a solid mass 
of ice of not less than 1 in And not more than 
in maximum thickness, with a level (though 
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not smooth) surface 8 in in diameter From the 
centre of this rose a pillar of ice, in the form of a tri¬ 
angular prism, 2J in high, tapering slightly down¬ 
wards and flat topped The plan was a nearly right- 
angled (very slightly obtuse-angled) tnangle, the two 
shorter sides measuring 14 in and j in respectively * 
the hypotenuse was slightly curved and irregular, 
not convenient for measurement When warm water 
was poured mto the bath, the ice melted in contact 
with the sides, and the whole could easily be lifted 
out in one mass, the pillar being used as a handle 
Certain appearances suggested that the pillar might 
be hollow, but I did not break it across, so that must 
remain doubtful The combined blook of ice was 
placed in a shaded place and, though melting slowly, 
retained its strange appearance through the whole of 
the day 

I am indebted to a number of my colleagues, and 
paiticularly to Prof A O Rankme and Dr H T 
Ellingham, for a very interesting discussion of this 
phenomenon The most feasible explanation appears 
to be that freezing began, as usual, at the margin of 
the surface of the water, and ice crystals grew inward 
until the surface was completely frozen except for a 
triangular aiea in the centre At this stage there was 
a rapid fall of temperature and the water below 
the surface began to freeze quickly The expansion 
accompanying solidification caused the excess of 
volume to be forcod through the triangular aperture, 
the water freezing as it rose 

A Mobley Davies 

Arngrove, Amersham, Rucks, 

Feb 10 


Wisdom In Words 

The caption and the questions of “Inquirer” 
(Natuke, Jan 31, p 166) are salutary Is he, per 
chance, a reincarnation of Francis Bacon, who warned 
future exj>enmcntali8ts of the dangers of idols of the 
mind created by the speculative Schoolmen ? 

The modem etymology of the word philosophy * 
has not been accepted by all scholars, including M 
Ragon, the French authority, of the last century, on 
the Egyptian mysteries lie contended that ancient 
philosopheis were scientific workers, and that theur 
philosophy was a real science—not simply verbiage, 
that 1 philos ’ does not repiesent here a noun, or mean 
* affection 1 it is the term used for Eros, synonymous 
with t oBoi, the universal, creative energy of Nature— 
the abstract ‘ desire ’ or procreative activity inherent 
in Nature Hence philosovhia originally signified 
knowledge of the energies witnin objective phenomena, 
and philosopher , one who had assimilated in himself, 
or jiersoniflod as it wore, creative knowledge or the 
4 wisdom of creation \ and could, therefore, experi¬ 
mentally demonstrate it The tradition may be true, 
then, that Pythagoras modestly refused to be called a 
philosopher! W W L 


William Hyde Wollaston 

I am collecting materials for a biography of William 
Hyde Wollaston (1766-1828), and would be moat 
grateful for any documents or other information 
bearing on him which readers of Nature could supply 
All documents would be carefully handled, and would 
be returned to the senders as soon as copied 

L F Gilbert. 

Department of Chemistry, 

University College, 

Gower Street, London, W C 1, 

Feb 8 
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The Audibility *and Lowermost Altitude of the Aurora Polaris. 

By Prof S Chapman, FRS 


T HE aurora polans, after long study, remains 
in many respects mysterious , of late years, 
however, scientific opinion has been nearly unani¬ 
mous in regard to its height in the atmosphere, 
locating it at about 100 kilometres and above 
Stermer has found trustworthy evidence, in a few 
cases, of its occurrence so low as 80 km Its 
upward extent is very vanable, but at times it 
rises to a height of 800 km These very high 
aurora seem to occur exclusively in the part of the 
atmosphere which, though viewed from stations in 
the night hemisphere, is itself still illuminated by 
the sun’s rays , no very bkely explanation of this 
i enmrkable fact has yet been proposed 

The gradual accumulation of trustworthy photo 
graphic measures of the height of aurora, observed 
simultaneously from two or more stations, since 
Stormer introduced his now well known methods, 
has steadily added strength to this conviction Yet 
from early times to the present day there have been 
occasional reports of aurora) situated at much 
lower heights, so as to be visible between the 
beholder and high land at no great distance Like¬ 
wise there have been many accounts of aurora 
hawng been heard, a thing scarcely to lie credited 
if they are located at heights of 80 km or more 
Loth kinds of observation have m general been 
\ lewed with suspicion 

In 1918, Dr G C Simpson, in a letter to Nature 
(St pt 12 , p 24), referred to the question of low 
aurora, and recounted three cases that came under 
his notice during the 1910-12 Scott antarctic 
expedition he had asked his colleagues to direct 
his attention to any aurora observed by them at 
low altitudes , in each instance he concluded, on 
]>U8onaUy viewing the aurora, that its situation 
below the clouds, or between the camp and neigh¬ 
bouring mountains, was only apparent—that 
(hanoe circumstances combined to produce an 
optical illusion, distinguishable as such only on 
the closest scrutiny Indeed, on one of the three 
occasions a majority of his colleagues were not 
convinced by him that the appearance was only 
illusory 

Such an examination, by a first-rate observer, of 
observations that were apparently anomalous, and 
contradictory of the results uniformly given by the 
best methods of observation, was of great value 
Since it dealt only with a few particular cases, it 
* ould not dispose of the possibility that in other 
t ages the appearance of low aurora was real and 
not counterfeit, yet it certainly showed that now 
and then appearances were very likely to deceive, 
and emphasised the need for caution m accepting 
leports even from the most trustworthy and con¬ 
vinced observers 

The discussion has recently been earned to a 
further stage through the zeal of Mr J Halvor 
Johnson, of San Mateo, California, who for many 
years lived near, and beyond, the Arctic circle, and 
witnessed many aurora During theee years he 
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observed, once only, in Alaska, m 1901, an un¬ 
mistakably low aurora, which was visible between 
himself and a mountain about half a mile distant, 
rising to about 1200 feet above his own level 
Moreover, on this and but one other occasion he 
heard sounds accompanying the aurora At the 
time he had read little with reference to the aurora, 
and was ignorant of the prevailing opinion that the 
aurora is confined to the uppei atmosphere In 
recent years his conviction, based on his own 
experience, that this opimon is not true in all 
coses, has led him to seek further evidence on the 
point, from other observers From few parts of the 
world is such information likely to be more readily 
available than from North America—Alaska and 
northern Canada Here, owing to the inclination 
of the earth s magnetic axis in this direction, a long 
stretch of the zone of maximum auroral frequency 
passes overland, m a legion which, though inhospit¬ 
able and siwrscly populated, is yet inhabited by a 
large number (in the aggregate) of civilised men, 
including some, such os suivoyors, and occasional 
professional men in small townships, of considerable 
intelligence and education Mr Johnson, recognis¬ 
ing that low-level aurora are at least rare, and 
apparently have not occurred at times and places 
where arrangements for measuring their altitude 
weie available, in 1928 addressed a letter to each 
of the newspapers published in Alaska and the 
British Yukon Territory, seeking information in 
regaid to auroral displays 

In this letter Mr Johnson directed paiticular 
attention to the question of low altitude and 
sound, stating the position very fairly “much 
respectable testimony”, on one hand, in favour 
of occasional sounds, and ** exceedingly rare ” close 
approaches of the aurora , and, on the other hand, 
the prevailing scientific disbelief, and the state¬ 
ments of many men who have travelled extensively 
in the arctic regions, that they have never heard 
auroral sounds He did not mention his own 
experience or conviction His letter was given a 
prominent place in the newspapers, and produced 
many replies , some of these ne followed up by 
further direct correspondence Ho has lately pub¬ 
lished a small pamphlet “ Concerning the Aurora 
Borealis ” (29 pages , privately printed, at the 
Gazette Press, Berkeley, California, 1930), giving 
a selection of the letters (17 pages), accompanied 
by an introduction and brief historical account of 
the subject (11 pages) The writers of the letters 
include men from various stations in life, from 
“ the simple pioneer and prospector, whose spirit 
of helpfulness outweighed his diffidence in writing, 
to the professional man of disciplined observational 
training ” 

This inquiry is in some respects similar to one 
made by Sophus Tromholt m Norway m 1886 
Tromholt wrote in Nature (Sept 24, 1886, vol 32, 
p 499) that up to date, out of 103 replies bearing 
on the question of auroral sounds, 53 were from 
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writers who had personally heard such sounds, 
while a further 39 cited the testimony of others to 
the same effect, the remaining 21 declared they 
had never heard the sounds, or knew nothing of 
them It may be recalled also that m Natuke, 
Jan 8, 1927, vol 119, p 45, Prof Stormer reported 
that on Oct 15, 1926, H S Jelstrup and an 
assistant, at the observatory near Oslo, both heard 
auroral sounds during ten minutes which they 
were able to spend in the open watching the 
aurora, before continuing their observations , the 
sound was a very curious famt whistle, increasing 
and decreasing, seeming to follow exactly the 
vibrations of the aurora Unfortunately, Stermer 
had no successful photographs of the aurora during 
the period in question 

Mi Johnson’s pamphlet contains letters from 
twenty persons One of them does not refer to the 
two points here under discussion Seventeen testify 
to having heard sounds accompanying auroue, and 
some cite one or more friends who can bear similar 
testimony, sixteen state that they have seen 
aurorae coming close to the ground, and, of these, 
twelve assert that they have seen the light against 
a background of mountains or other objects near 
the ground All these letters appear to be written 
m perfect good faith Several of the writers who 
have heard auroral sounds describe them as fairly 
frequent, others have heard them only on one or 
a very few occasions in many years 

The sounds are variously described as “ a swish 
mg or rustle, like that of a silken skirt moving back 
and forth, very low, but yet plainly discern 
lble ” , Idee those “ that accompany small static 
discharges ” , like the sound made when “ a couple 
of slices of good fat bacon are dropped into a 
red-hot pan ” , “ they may attain a loudness com¬ 
parable to that emitted by a high tension electric 
current when charging a set of horn gap lightning 
arresters ” , “ quite audible swishing, crackling, 
rustling sounds ” , “ a crackling so fine that it 
resembled a hiss ” , sounds " similar to escaping 
steam, or air escaping from a tire ” , “ much like 
the swinging of an air hose with escaping air ” , 
4< the noise of swishing similar to a lash of a wlup 
being drawn through the air ” , sounds “ likened 
to a flock of birds flying close to one’s head ” , 
“ not musical, it was a distinct tearing, ripping 
sound as when thin muslin is ripped or torn apart ” 
One man at sea, in an open boat with four natives, 
on Oct 11, 1893, heard “ the most fearful whizzhng 
and crackling sounds, sounding at times as if 
thousands of firearms were fired within short 
distance ” , at the time there was “ no wind and 
no clouds ” Another writer mentions “ loud 
reports similar to rifle cracks ”, “ the air was still 
and the aurora was just above the tops of the 
birches ” , the few loud reports were followed by 
much crackling 

Some of the accounts of low aurorae seen between 
the observer and terrestrial objects are very striking 
and circumstantial One writer states that lie and 
his party (members of a government radio station, 
in the winter of 1917-18) were enveloped in “ a 
light mist or fog-like substance m the aurora ”, a 

No 3201, You 127] 


[March 7 , 1931 

hand extended ccrnld be seen as if m a coloured fog, 
and a kaleidpscopb of colours was visible between 
the hand and the body It was impossible to feel 
this visible fog or mist, and there was no dampness 
By stooping close to the ground it was possible to 
see under this light, which did not go below four 
feet from the ground The low-hung aurora lasted 
fifteen minutes, while great streaks and shafts of 
light came and went in the heavens The occasion 
was unique in the writer’s experience 

Another writer, during a brilliant auroral display, 
saw the light “ play ” down between himself and 
a steep glacial deposit bank about 125 feet away , 
he 4< steppod right into the aurora ” Another saw 
an aurora between himself and a ten foot bank not 
more than one half-mile away, there was “im¬ 
mense light ”, “ on the very surface ”, and a shaft 
of light shot up to an immense height Another in 
1915 saw the familiar landscape ” beautified by 
changing coloured lights which came and went 
lapnllv, now bathing us, now withdrawing with a 
swish to a height of a mile or so ” , “ it came down 
in streamers, or again as a fog (only much faster 
than fogs come, only a matter of seconds) ”, “ we 
saw the tree trunks through the aurora ”, the 
colours being mostly, though not wholly, greens 

These letters make it difficult to deny that 
aurora* occur, very rarely, quite near the earth, 
and are sometimes accompanied by noises Almost 
all the leporta come from a belt of country about 
three hundred miles wide, lying roughly along the 
auroral zone, the belt includes the Klondike 
region, where is situated the township of Dawson, 
with a population of several thousand , several 
reports come from this neighbourhood The only 
other places along the auroral zone, likely to afford 
such favourable fields of inquiry, appear to be 
near Churchill, on Hudson Bay , the extreme south 
of Greenland, Iceland and the most northerly part 
of Norway 

Since very low aurorae seem to be very rare and 
to be confined to localities near the auroral zone, it 
is perhaps not surprising that Stormer, Vegard, and 
Krogness should have observed no such case, or 
that the Polar Year (1882-83) failed to provide 
evidence establishing their existence , with the 
better organisation of auroral observation which it 
is hoped to achieve during the proposed new Polar 
Year (1932-33), there is more chance that oppor¬ 
tunities of critical examination of these appearances 
will occur 

These low aurorre must obviously be very different 
in character from those observed in the upper 
atmosphere, though connected with them In¬ 
ability to understand their physical nature is not 
a sufficient ground, in the present state of know¬ 
ledge, for rejecting the possibility of such occur¬ 
rences , such an attitude would, for example, forbid 
acceptance of the reality of globular lightning 
The observations cited by Mr Johnson constitute 
at least a case for active further inquiry, and render, 
it highly desirable that auroral investigation near 
the auroral zone should include not only visual and 
photographic observations, but also atmospheric 
electno registration at a well-equipped observatory 
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Science Medals of Great Britain. Ireland, and the Dominions 


A S a supplement to the issue of Nature of 
l. Nov 15, 1930, we published an article on 
medals awarded for scientific achievement, and brief 
classified statements relating to the various medals 
in the gift of institutions of the British Empire 
The difficulty of making the list exhaustive was 
obvious, and we print below particulars of further 
awards to which our attention has been directed 

I General 

Royal Society of Western Australia, Perth 

Society's Gold Medal —Arising from the com¬ 
memoration of the centenary of birth of Lord 
Kelvin, in 1924, the Society decided to institute a 
gold medal for award from time to tune for dis¬ 
tinguished work in science connected with Western 
Australia The entire initial cost was borne by 
voluntary subscriptions The award is made on a 
rocommendation by a medal committee of five 
members, and normally at four-yoarly intervals 
The first allotment was m 1925, to Dr W J 
Hancock, for pioneer research in radiology, that 
for 1929 was given Dr E S Simpson, government 
mineralogist and analyst The obverse of the medal 
bears the bust of Lord Kelvin 

Royal Numismatic Society of London 
Society's Medal —Founded in 1883, and awarded 
annually or otherwise in silver or bronze for dis¬ 
tinguished services to numismatio science, the 
recipient may be of either sex, and there is no 
restriction as to nationality The first allotment 
was made to Charles Roach Smith, the eminent 
antiquary , that for 1930 to Mr P H Webb, 
president of the Society 

British Numismatic Society 
SaUus Gold Medal —Founded in 1910 by Mr 
John Sanford Saltus, of New York, a vice-president 
Awarded tnenmally to " the member of the Society 
whose paper or papers appearing m the Society’s 
publications shall reoeive the highest number of 
votes from the members, as being in their opinion 
the best in the interests of numismatic soienoe ” 
Allotment was made m 1929 to Mr J S Shirley- 
Fox 

University of Melbourne. 

David Syme Research Medal and Prize —(Mr 
E 0 Hercus, 10 Melbourne Place, Cambridge, 
directed our attention to the omission of this prize 
Stnotly, the original series comprised the awards of 
medals made by scientific academies and societies, 
but the following account will be of interest.) 

Founded by the gift of £3000 by David Syme 
for the purpose of encouraging m Australia the 
carrying out of research work in biology, chemistry, 
geology, and natural philosophy The award takes 
the form of the annual bestowal of a gold medal 
and gift of £125 for a thesis based upon original 
work in the departments of science mentioned 
above, but preferably in connexion with the material 
and industrial development of Australia The thesis 
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must either have been published not more than 
two years before an allotment, or published after¬ 
wards in such a manner as shall satisfy the counoil 
The prize is open to any person who has been 
resident m Australia for not less than five years 
out of the seven years immediately preceding that 
in which the prize is offered No professor in an 
Australian university and no head of a scientific 
department under any Australian authority is 
eligible 

II Physical and Mathematical Sciences 

Institute of Actuaries 

Institute Gold Medal —In 1920 it was decided to 
establish a gold medal in recognition of any paper 
or treatise of outstanding originality m actuarial 
science, the award not to bo restricted as to 
nationality or sex 

N B —No award of this medal has been made 
so far, but it should be mentioned that m 1927 
and in 1929 special gold medals were struck, and 
bestowed respectively upon two distinguished ex¬ 
ponents of actuarial science 

British Astronomical Association 

Walter Goodacre Gold Medal —Founded in 1929 
through a fund provided by Mr Walter Goodacre, 
a past president, and for award to members m 
recognition of contributions to the progress of 
astronomy, special regard bemg paid to work com¬ 
municated to the Association An award is made 
at intervals of not less than two years nor more 
than four years The first allotment was made m 
1930 to the Rev TER Phillips 

Institution of Civil Engineers of Ireland 

Mullins Medal —The Institution awards medals 
(or premiums) annually under the terms of a be¬ 
quest by Mr M B Mullins, president in 1859-01. 
The medals may be of gold or silver, and refer m 
bestowal to meritorious papers read before the 
Institution The obverse of the medal bears the 
head of Mullins 

Institute of Fuel 

Melchett Medal —Inaugurated in 1930 by Lord 
Melonett, founder-president (1927) of the Institute, 
to mark the completion of his period of office, for 
annual award It is struck m bronze, and awarded 
to such person, whether a member of the Institute 
of Fuel or otherwise, as in the opinion of the council 
has done either original research or professional, 
administrative, or constructive work of an out¬ 
standing character involving the scientific prepara¬ 
tion or use of fuel, provided the results of such 
work have been made avadable within recent date 
for the benefit of the community The allotment 
is without restriction as to the nationality of the 
recipient The first award was made to Dr Kurt 
Rummell, principal of the Warraestelle, Dilsseldorf 
Jt is the intention of the council to invite the 
recipient each year to give a Melchett leoture, follow¬ 
ing the presentation of the medal 
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Society of Glass Technology, Sheffield 

Frank Wood Medal —In 1010, the Sooiety, in 
order to commemorate the services of Mr pTank 
Wood, who was the first president, to the glass 
industry and glass technology, inaugurated a fund 
and decided to found a medal in bronze , the 
award to be placed in the gift of the University of 
Sheffield, and allotted annually to students in the 
Glass Technology Department The University 
holds the fund os trustee The design of the medal 
was entrusted to Mr P Metcalfe, Royal College of 
Art, South Kensington 

British Horological Institute 

Institute's Gold Medal —The Institute was estab¬ 
lished m 1868 In 1928 a gold medal was founded 
for annual award, at the discretion of the council, 
for the greatest advance in the science of horology, 
or some achievement of outstanding merit beneficial 
to the science or practice of time measurement 
The first recipient was the Astronomer Royal, Sir 
Frank Dyson The reverse of the medal carries 
the inscription ‘ For having improved horolcgv 
by practice and enriched it with learning ” 

British Institute of Radiology 

Silvan us Thompson Medal —Founded in 1918, in 
association with a memorial lecture, and in com¬ 
memoration of Prof Silvanus P Thompson, F R S , 
the first president of the Rontgen Society Dis¬ 
tinguished workers m radiology or allied subjects, 
of any nationality, may be invited to deliver the 
lecture, and, so far as possible, choice falls alter¬ 
nately on a medical and a non medical man The 
medal is struck in bronze and bears the bust of 
Thompson An honorarium is attached to the 
lectureship 

Mackenzie Davidson Medal— Founded in 1920, 
in association with a memorial lecture, and in 
commemoration of Sir James Mackenzie David 
son, a pioneer in British radiology Distinguished 
workers in radiology or albed subjects, of any 
nationality, may be invited to deliver the lecture, 
and, so far as possible, choice falls alternately on 
a medical and a non medical man The medal is 
struck in bronze, and bears the bust of Mackenzie 
Davidson The regulations provide that the choice 
of lecturer shall be made each year by a joint 
selection committee appointed by the Institute 
and the Electro Therapeutic Section of the Royal 
Sooiety of Medicine An honorarium is attached 
to the lectureship 

Society of Radiographers, London 

Retd Medal —Instituted as a memorial of the 
services of Sir Archibald Reid Struck m silver, 
it is awarded annually m competition amongst 
members of the Society for radiographic films of 
merit, applicable to selected subjects which are 
chosen by the council The obverse of the medal 
bears the bust of Reid 

Australian Chemical Institute, Sydney 

Smith Memorial Medal —Founded in 1929 to 
perpetuate the memory of Henry George Smith, 
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one of the foundation officers of the Institute 
and a pioneer in research into the chemistry of 
the Australian eucalypts The leading Australian 
scientific societies were represented on the memorial 
committee, and contributions to the fund were 
received from each State m the Commonwealth 
It is struck in bronze, and awarded annually to 
that person who has, in the opinion of council, con¬ 
tributed meritorious service to the development of 
chemical science The first allotment (1929) was 
made to Dr A C D Rivett, of Melbourne, for 
research work published during the ten preceding 
years 

Rennie Memorial Medal —In the course of 1930, 
members of the Institute established a fund to 
found a bronze medal in memory of Dr Rennie, 
Angas professor of chemistry in the University of 
Adelaide for more than forty years He was actively 
associated with the formation of the Institute, ana 
at one period was its president It is proposed to 
award the medal annually, among the younger 
members of the Institute, for research work 

III Biological Sciences (including Geology 
and Geography) 

Royal Society of Tropical Medicine and Hygiene 

Chalmers Memorial Gold Medal —Founded in 
1021 by Mrs Chalmers, widow of Dr Albert John 
Chalmers, author of numerous works on tropical 
medicine and hygiene, and student of the hygiene 
of the tropics The award is made biennially, and 
bestowal is in recognition of research of outstand¬ 
ing merit tout abut mg to the sciences of tropical 
medicine or tropical hygiene Theie are no re¬ 
strictions as regards nationality, sex, or profession 
The medal bears on the obverse the head of 
Dr Chalmers, on the reverse a representation of 
Anopheles costali8 } and below, a spray of the cin¬ 
chona plant The first award was made m 1923 
to M Roubaud, Pasteur Institute, Pans 

Manson Medal —A fund had been subscribed m 
1921 by friends and admirers of Sir Patrick Manson, 
in all parts of the world, with the view of obtaining 
a memorial portrait A balance in the fund being 
available, a bronze medal was founded m memory 
of Manson’s fruitful work and influence m the field 
of tropical medicine and hygiene The capital sum, 
with the allotment of the medal, was vested in the 
council of the Royal Society of Tropical Medicine 
and Hygiene An award is made tnenmaUy to the 
living author of such original work in any branch 
of tropical medicine or tropical hygiene as may 
appear to be deserving of the honour There is no 
restriction as to the age, sex, profession, or nation¬ 
ality of the author The obverse of the medal 
bears the bust of Manson The first recipient was 
Sir David Bruce, the last (1929), Sir Ronald 
Ross 

Royal Army Medical and Allied Services 

North Persian Forces Memorial Medal —In 192T 
a fund was raised by certain offioers of the Royal 
Army Medical Corps and Indian Medical Service 
who took part m the withdrawal of the North 
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Persian Force* and their subsequent dissolution 
Struck in stiver, a medal is awarded annually for 
the beet paper on tropical medicine or hygiene pub¬ 
lished in any journal during the preceding twelve 
months by a medical officer, of less than twelve 
pears’ service, of the Royal Navy, Royal Army 


Medioal Corps, Royal Air Foroe, Indian Medical 
Service, or of the Colonial Medioal Service A 
Memorial Committee determines the attainment of 
a standard of merit The first award was made in 
1923 The recipient for 1929 was Capt H W 
Mulligan, Indian Medical Service 


Obituary* 


Db Alfbed P Maudslay 
\LFRED PERCIVAL MAUDSLAY passed away 
ajL peacefully in his sleep on Jan 22, in his eighty- 
first year, at Momey Cross, near Hereford Born on 
Mar 18,1850, at Lower Norwood Lodge, he attended 
first a boarding school at Tunbridge Wells and 
then went to Harrow He was keen in all forms of 
iport, particularly fishing, and shot for his school 
in the winning team for the Ashburton Shield 
Leaving school, he proceeded to Trinity Hall, 
Cambridge, of which he was made an honorary 
fellow m 1923 A visit to the West Indies was 
made in 1872, and from Panama and Guatemala 
he went north to San Francisco, on his way to 
New York, and there met his future wife, a daughter 
of Governor Morris of Old Momsama, New York 
The following year, accompanied by his brother, he 
visited Iceland, making the ardous trip round the 
island, but ho also tells of many pleasant days 
fly fishing 

After taking his degree in 1875, Maudslay went 
to Trinidad, where he accepted his first appoint 
ment as private secretary to H E the Governor 
He next acted in a similar capacity to the Governor 
of Queensland Joining the staff of Sir Arthur 
Gordon as private secretary, he went to Fiji, be¬ 
coming in turn Acting Colonial Secretary to Fiji, 
Deputy Commissioner to Tonga and Samoa, and 
Acting Consul-General for the Western Pacific 
In 1876 he accompanied Lady Gordon to New 
Zealand, where he spent some months, crossing 
into the then prohibited Maon Territory Return¬ 
ing to Fiji, he went to live on Tonga as Deputy 
Commissioner He left these Pacific islands in 
1879, but it was only last year that he published a 
delightful autobiography of that period in “ Life 
in the Pacifio Fifty Years Ago ” 

Maudslay in his visit to Guatemala was so struck 
with the Maya ruins he had seen there that he 
decided to give up his diplomatic career and 
devote his life to exploration in Central America 
To that country and Mexico he made at least 
seven expeditions, visiting, clearing, measuring, 
photographing, and plotting all the then known 
Mayan rums, and the results of these expeditions 
appeared in 1889 in the “ Biologia Centrah- 
Amencana Archeology ” By this monu¬ 
mental work he laid the foundation of Maya 
research, which has since been enthusiastically 
taken up by German and Amenoan scholars 
This, unfortunately, cannot be said of Great 
Britain, his priceless collection of 4 squeezes ’ 
and moulds (which had cost him £10,000) he 
presented to the nation, but they lay neglected, 
falling to pieoee and eaten by rats, for upwards of 
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thirty-five years in the vaults of the South Ken¬ 
sington Museum, until they were rescued in 1923 
by Capt Joyce on behalf of the British Museum 
There they were pieced together and restored, and 
oasts made and set up in a room to themselves, as 
they deserve, and now form the finest collection 
of Maya casts in the world There is an interest¬ 
ing and well illustrated account of these costs 
compiled by l)r Maudslay and Capt Joyce 
Maya expeditions to British Honduras, under the 
direction of the British Museum, have gone out 
annually since 1926, but the lack of public interest 
has made expenditure a first consideration, and 
were it not for the generous help of a few private 
individuals who supplement the small British 
Museum grant, it is doubtful if many more expedi¬ 
tions can go out without the help of the United 
States 

When Maudslay made his seventh expedition to 
Central Amenca, he was accompanied by his wife, 
and the result was the joint publication of “ A 
Glimpse at Guatemala ” in 1899 This charming 
and beautiful book is printed on hand made paper 
and profusely illustrated with photogravures, 
coloured plates, and chromo-hthographs The next 
work from his pen was a translation, with intro¬ 
duction and notes, of Bernal Diaz’ “ The True 
History of the Conquest of New Spain ” for the 
Hakluyt Society, and it ranks among the finest 
of that Society’s publications 

In the summer of 1912, the eighteenth Inter¬ 
national Congress of Americanists met m London 
under the auspices of the Royal Anthropological 
Institute, when Maudslay was president, and when 
the Congress visited Oxford the honorary degree 
of D 8c was conferred on him for his contribu¬ 
tions to Mexican and Mayan archaeology Cam¬ 
bridge also honoured him by conferring on him the 
honorary degree of Sc D 

In 1915 Maudslay was one of the joint seore 
taries of the Royal Geographical Society, m which 
he took a keen interest, specially at the tune when 
the Society moved from its cramped quarters in 
Savile Row to Lowther Lodge In 1928 Maudslay 
published a popular edition of “The Discovery 
and Conquest of Mexico ”, with introduction and 
notes 

It was in 1905, in Mexico City, that the present 
writer had the pleasure of first meeting Dr Mauds¬ 
lay, at a luncheon at the British Legation, sitting 
next to him , the conversation naturally turned on 
archaeology, and, mentioning having visited the 
ruined cities of Ceylon, he said it was just 4 a toss 
uf> 1 whether he had gone to Ceylon or Central 
Amenca to excavate Immediately after luncheon 
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we went to the National Museum, he was very 
proud of his post as honorary prolessor of archaeo¬ 
logy there, and pointed out Maya sculptures 
which Were wrongly labelled as Zapotec A few 
years later, after visiting the ruins of Palenque 
with the Mexican Government expedition, and 
remarking that it took us three days to reach them 
from Frontera at the mouth of the Usaraaomta 
River, he smiled and said it had taken him nearly 
three months * 

Throughout all his Central American travels, 
Maudslay seems to have been endowed with extra¬ 
ordinary patience and perseverance, and this, 
together with his charm of manner and personality, 
enabled him to overcome all obstacles, whether of 
local politics, native prejudice, lack of guides, 
transport or labour Maud slay always gained his 
point and got his way To the young archaeo¬ 
logist he was always ready with help, advice, or 
encouragement, especially m the study of Maya 
glyphs, and it is difficult to speak in measurer! 
terms of his loss to the Mexican and Mayan student 
of archaeology Those whose privilege it was to 
be numbered amongst his personal friends will 
perhaps best remember him for his kind and 
gracious disposition, his keen and sparkling eye, 
and his blameless life He was the type of the 
true English gentleman and traveller We shall 
not look upon his like again J C C 

Mr David T Jones, ('BE, chairman of 
the Fishery Board for Scotland, who died in Edin 
burgh on Feb 4, in Ins sixty fifth year, l>egan 
his official career as a junior clerk in the Fishery 
Board in 1887 He was promoted after five yoars' 
service to be chief clerk, and in 1909 to be secretary 
to the Board During the War, he served as Pay 
master Lieut -Commander, R N R , prepared a 
census of fishermen, and organised a fleet of fishing 
vessels for various patrolling and defensive pur 
poses His special knowledge of fishermen and 


fishing interests, extended by this war senrioe, 
was of great value in his subsequent administra¬ 
tive work In 1920 he was appointed chairman ol 
the Board He was especially interested in the 
fisheries problems of the North Sea, and was one 
of the British representatives on the International 
Council for the Investigation of the Sea His 
strong support of the Scottish Fishery Board's 
scientific investigations is evidenced by the expan¬ 
sion of the laboratory facilities for this work under 
Dr Alexander Bowman m Aberdeen Mr Jones 
was of cheerful temperament, and was a very 
genial friend who will be missed itt many circles, 
especially in Edinburgh 


Mr Thomas Hebden, of Keighley, who died on 
Jan 3, at the age of eighty-one years, was one of 
the Yorkshire naturalists who, in the intervals of a 
business hfo, devoted himself to a particular branch 
of botany He was a correspondent with many of 
the leading lichenologists of his day, and this 
correspondence was maintained almost up to the 
day or his death and is reflected by the numerous 
references to Hebden m hchonological literature 
His correspondence with Nylander added Beveral 
species of Verrucarta to the British flora, these 
being published under the joint names of Shackleton 
and Hebden in the Naturalist of 1892 His herb 
anum and scientific books have been bequeathed 
to the museum of his own town 


We regret to announce the following deaths 

Dr Alfred Holt, one of the joint honorary score 
tanes of the British Association at its meeting m 
Liverpool in 1923 and founder of the firm of Holt, 
Thompson and Co, Ltd, manufacturers of fine 
chemicals, on Feb 15 

Prof F J Pritchard, plant physiologist of the 
U 8 Bureau of Plant Industry, who specialised in 
breeding disease resist mg varieties of tomatoes, on 
Jan 13, aged fifty six yoars 


News and Views 


The president of the Russian Academ> of Sciences, 
Dr A P Karpinsky, the distinguished geologist, is 
leaving lus post at tho Academy This decision is 
the outcome of his unsuccessful protests against the 
recent forced decision of tho Academy to deprive of 
its membership four academicians, including such 
historians as S F Platonov and E V Tarle, whose 
scientific views have been pronoiuu ed by the author 
lties to be incompatible with their presence in the 
Academy of a communistic State It is noteworthy 
that at the same meeting of the Academy several 
foreign scientific workers were elected as foreign 
members It appears clear, in the circumstances, 
that the acceptance of membership of the Academy 
of USSR must involve silent agreement with the 
basic principle underlying the attitude of the Soviet 
authorities towards science According to this prin¬ 
ciple, science is regarded as merely a means to the 
successful accomplisliment of the Five Years' Plan, 
and scientific workers themselves are forbidden to 
express^ or even to hold, independent scientific view's 
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New Zealand has its Scenery Preservation Act, 
now almost twenty three years old, and still we 
wait to seo what a British Government Commission 
will say about the desirability of doing something 
for British scenery In New Zealand the Act has 
worked well, os is shown by the Annual Report for 
1930, a blue-book of 30 pages, with many photo 
graphs and a map in colour, issued by the Depart¬ 
ment of Lands and Survey During the year, pro¬ 
clamations were made setting land apart for scenic 
or histone reserves to the extent of 6982 acres, and 
these areas now bring the number of scenic reserves 
in the Dominion up to 851, with a total area of 
511,792 acres The value of the reserves to the 
artist and traveller, as well as to the naturalist, is 
indicated m an appendix by Dr L Cockayne and 
Dr E Teichelmann, describing the Glacial Scenic 
Reserves of Westland Apart from the annual 
interest on the capital expended m purchasing the 
reserves, the accounts show that they are run for 
about £1270 a year, and this is offset by rents, etc, 
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amounting to £757 The annual interest on the 
invested capital is a more serious drain, amounting 
to £8979, for with the year’s purchases the capital 
itself stands at just over £200,000 

Anything that will lead to uniformity in the mode 
of reference to periodicals is to be welcomed , and 
oven more important than uniformity is intelligibility 
An “ International Code of Abbreviations for Titles 
of Periodicals ”, just issued by the International 
Institute of Intellectual Co operation (“ Physician, 
hoal thyself I ”), has both merits Most wisely it is 
based on the rules and principles adopted by the 
compilers of “ World Last of Scientific Peiiodicals 
(1900-1921)”, and differs little from them Those 
rules were not easily accessible, even though the 
British Association Committee on Zoological Biblio 
graphy reprinted them (Leeds, 1927) and circulated 
them to zoological periodic als The present statement, 
in French and English, is more clearly drawn up, and 
is obtainable from the Institute for 2 50 fi Intelligi 
bihty must be judged, not by the readei thoroughly 
familiar with the periodical in question, but by the 
worker in anothoi branch Excessivo contraction is 
therefore to be avoided it should bo jiossiblo for the 
educated non specialist to i ©construct the abbieviated 
word Judged thus, some of the contractions pro¬ 
posed seem to “curtail the already cuitailed cur” 
Wo jib at “ Tms ” for the Times, “ Chi ” might mean 
Chile as well as Chicago and who will guess “LB” ? 
Diacritical marks should be avoided for the sake of 
the printers, and so we apj>rovo of “ Kbh ” instead 
of the perhaps more intelligible “Kjob”, but wo 
objoct to “ ft ” for “ iurnal ” We could say more, 
but we prefer to commend this attempt to editors 
und authors 

Cfrkbbo spinal or ‘ spotted ’ fever has been some 
what prevalent this year, and the outbreak is the 
subject of a circular recently issued by the Ministry 
of Health This disease occurs, to some extent, 
every year , but in certain years the incidence may 
be considerably above the aveiage After the War, 
when it was prevalent, the number of cases declined 
to 301 m 1923, since when there has been an up 
ward trend, with 000 cases in 1930 in England and 
Wales This year 230 cases among civilians have 
been notified, about half of which have proved 
fatal The cases have been scattered and distributed 
m 30 counties, with some concentration in the 
West Riding of Yorkshire The disease is especially 
liable to attack children and young persons, and 
during periods of prevalence the responsible micro¬ 
organism (the meningoooccus) is to be found in the 
nose and throat of a number of persons who are and 
remain well Such healthy earners are probably 
of more importance than the cases themselves in 
spreading the disease One factor known to favour 
local outbreaks is overcrowding in barracks, institu¬ 
tions, and schools Plenty of space should be pro¬ 
vided m dormitories, with thorough ventilation 

Universities in their relationship to national and 
international movements are discussed in Bulletin 
No 7, 1930, pp 43, of the Pans office of the Carnegie 
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Foundation for International Peace It contains two 
papers by Prof dTrsay, of Johns Hopkins University, 
and Prof Bloch, of the Sorbonne, entitled respectively 
“ Histoire Internationale des Universit^s ”, and “ La 
Cit£ Umversitaire de Pans ” Prof dTrsay concludes 
his histoncal survey with a generalisation contrasting 
the spirit in which their teaching work is conducted by 
universities with that of their scientific research the 
former inevitably nationalistic and tending to become 
monotonous and reactionary, the latter, which is 
slowly but surely becoming their dominant note, 
genuinely international and all the more important in 
virtue of the fact that scientific research is the only 
real force uniting the world Prof Bloch’s paper gives 
an account of the aims, organisation, and present 
position of the Cit6 Umversitaire, inaugurated in 1924, 
when buildings providing for the accommodation of 
300 French students were begun Since then hostels 
have been erected on the Cit6 estate for Canadian, 
Belgian, Argentine, Japanese, American, and IndO' 
Chinese students , and others aro in course of construe 
tion for Bntish, Swedish, Dutch, Spanish, Aimeruan, 
Danish, Groek, Cuban, Monacan, and French pro¬ 
vincial students By 1933 the total number of rooms 
will be 2500 In older to promote friendly intercourse 
between the students of different nationalities, a 
“ Maison Commune”, for which Mr J D Rockefeller 
has constituted a foundation of 90 million francs, will 
piovnie communal refectories, lounges, music room, 
library, gymnasia, etc , and a medical service 

On Fob 25, Mi W G W Mitchell gave a lecture 
on “ Developments in Television ” befoie the Royal 
Society of Aits He pointed out that early expen 
mentors m the field of television were handicapped 
through not having suitable photooloctric cells for 
conveiting ouanges of light and shade into correspond 
mg electrical impulses, and also through the modem 
valve amplifier then being unknown But the post 
hvo years havo shown that a primitive form of tele 
vision is physically possible Tho fundamental diffi 
culties wero considered m detail As examples of the 
trend of development Mr Mit<liall dealt with the 
recent demonstration of two way television in America, 
the various attempts made to produce a large soreen 
picture suitable for viewing by large audiences, and 
the attempts that hod been made to overcome purely 
mechanical methods by using electrical ones The 
American Telephone and Telegraph Co , which was 
responsible for tho two way television system, was 
primarily seeking information as to the value of the 
addition of sight to sound in personal conversations 
over the telephone The extra apparatus for pro¬ 
viding vision is bulky and the operating costs are 
heavy, but work is in progress to reduce these 
defects Speaking of large screens, Mr Mitchell re¬ 
ferred to a recent demonstration by J L Baird of an 
arc lamp the intensity of which was modulated directly 
by a vision signal Very good brilliancy was obtained 
on a screen 7 ft by 3 ft at 10 ft distance by optical 
projection Purely electrical mothods of television, 
guch as the cathode ray method, will be more widely 
used as soon as the high voltages required for operating 
oah be reduced Mr Mitchell thinks, however, that 
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the next development will be in the direction of zone 
methods used m conjunction with wired transmitting 
circuits Using these methods, it should be possible 
within a year or two to have a picture of the size and 
brilliancy of the cinema screen picture of to day 

The presidential address of Dr W H Eccles to the 
Institute of Physics, delivered last May (see Nature# 
June 14, p 804), has recently been published He 
took as his subject the influent e of physical research 
on the development of wireless comm urn cation From 
the historical *f>oint of view the address is of great 
value, as no one has studied more closely the develop 
ment of this industry, and in addition no one else has 
been in personal contact with so man) of the pioneers 
He points out that in the near future the knowledge, 
which has been laboriously accumulated, of the effect of 
atmospheric conditions on radio communication, will 
be utilised and that fuithoi lapui developments will 
take place Kadio has advanced practically by leaps 
and bounds Home of these leaps—for example, the 
maturing of the triode valve—have led to the scrap¬ 
ping of equipment before it has eumed the tost of 
its engineering development Industrialists naturally 
fear these revolutionary improvements, due often to 
physical research At pi t sent there is much dist ussion 
in engineering tircles on rationalisation, the main 
object of which is to reduce the costs of production 
and eliminate waste in basic industries Standardisa 
tion is a useful help in this direction, and so also is the 
modernisation of plant and products by the intro 
Auction of the latest methods and inventions The 
standardisation that asks all manufacturers of cer¬ 
tain articles to work to agreed specifications concerns 
engineers only , but that which calls a halt to the 
introduction of innovations affects physicists also 
This latter form of standardisation is in conflict with 
the principle of modernisation Physicists are often 
looked on askance by engineers, as their revolutionary 
ideas necessitate changes m manufacture As, how 
ever, they live in the laboratories whence spring 
the discoveries which may overturn the established 
order, they are admirably qualified to forecast prob¬ 
able developments, which will enable engineers to 
decide when to standardise and when to modernise 

Thk January numbor of the Brown Boverx Remew 
gives an interesting record of the progress that is being 
made abroad in the design of elc< tncal ma< liinery 
It shows clearly that in electrical traction the ad 
vances being made are in the direction of single phase 
and direct current working The Simplon Tunnel, 
for example, has been ojierated for nearly twenty- 
four years by means of three phase current Since 
J920 it has been operated by seven locomotives, 
which handled without difficulty the greatly increased 
passenger and goods traffic after the War At the 
beginning of last year, three phase operation was re¬ 
placed by single-phase operation, the double typo of 
current collector ewiployod elnyunating many diffi¬ 
culties Devices are now employed which enable the 
locomotives to run at four economical speeds The 
Italian State Railways are electrifying a number 
of their sections with high pressure direct current 
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at 3000 volts The electric power is conveyed to the 
substations at 00,000 volts three-phase, and is then 
converted into direct current power at 3000 volts 
by 2000 kilowatt mercury arc rectifiers The design 
of these rectifiers is being continually improved and 
their size is rapidly increasing The latest design is a 
high power rectifier with eighteen anodes capable of 
supplying a direct current of 12,500 amperes Sue 
cessful investigations as to the possibility of reversing 
the action of these rectifiers have been made It is 
now possible to supply electrical energy from a direct 
current network to a throe phase network The fre 
quoncy of the supply is the same as that of the three- 
phase generators, or it can be adjusted to any desired 
value from the direct current side It can be used for 
transferring energy from an alternating current 
system working at one frequency, to another working 
at a different frequency 

There seems to be a need for standardising the 
airway beacons that are used for guiding aeroplanes 
at night In a paper in the Illuminating Engineer for 
Februaiy, H N Greon states the requirements that 
a good beacon has to fulfil, and draws instructive 
curves to illustrate the light distribution from 
beacons of various candle powers A beacon has to 
indicate, either by flashing, or by its colour, or by 
subsidiary lights, its locality on the route on which it 
lies When flying at night over inhabited country at 
a height of 3000 feet, with average visibility a large 
number of lights can bo seen These lights can be 
divided into two groups Local lights such as street 
lamps and shop windows form the first group They 
cease to be visible at a range of from five to six miles 
The second class contains the high powered head 
lights on motor transport These sometimes give 
beams of 60,000 candle power, which are visible at 
distances up to twenty miles The presence of these 
flashes occasionally makes it difficult to identify a 
white flashing beacon when it is more than five and 
loss than twonty miles away The true horizon is 
about seventy miles distant, and if the beacon lies 
between twonty and sevonty miles away it appears 
as an isolated flashing light and is easily identified 
It is suggested that the lower Limit for the intensity 
of a beacon should be 100,000 ‘beam’ candles The 
author discusses how the visibility vanes with the 
height of the aeroplane and with the state of the 
atmosphere He makes a calculation to show the 
worst visibility at which flying is possible Pilots 
often complain that present day beacons are con¬ 
spicuous in dear weather, when they are not much 
wanted, and disappear in bad weather, when they 
would be of the greatest help 

Among recent donations received by the Zoological 
Department of the Bntish Museum (Natural History) 
is a largo album containing photographs taken m the 
Birunga mountain district to the north east of Lake 
Kivu, East Central Africa, and dealing with the home 
of the eastern gorilla (Gorilla gorilla bertngert) These' 
photographs were taken and were presented by Mr 
Manus Maxwell, author of “ Stalking Big Game with 
(Continued on p 377 ) 
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A Trilogy of Science 

The Torch-Bearers By Alfred Noyes Vol 3 
The Last Voyage Pp li + 229 (Edinburgh and 
London William Blackwood and Sons, Ltd , 
1930 ) 7a 6 d net 

ri THOSE who remember the interest with which 
J we greeted the first volume of Mr Noyes’ 
“ Torch Bearers ” seven years ago will understand 
the satisfaction with which the concluding portion is 
now received This is all the greater because the 
third volume is certainly the best from the artistic 
point of view It contains one well conoeived and 
highly interesting incident, around which the 
author’s pictures of the past and incidental lyncs 
are effectively grouped, and it leads up to a full and 
eloquent exposition of the religious synthesis with 
which the history of science inspires him 

It will be recalled that the governing idea of the 
tnlogy was to present the history of science as a 
connected whole , but, in view of the immensity of 
the subject and the need of some dramatic interest 
for poetic purposes, to select certain crucial moments 
nnd treat them with some fullness " In this way the 
first volume was made to turn largely round Galileo 
and Herschel and the second round the Darwinian 
controversy The third has the advantage of a real 
incident in contemporary life as its central thread 
A child on an ocean liner has to be operated on 
during the voyage There is no first rate surgeon 
on board , but communication is set up by wireless 
with another steamer, also in mid-ocean, on which 
one of the greatest experts happens to be sailing 
Tho ship’s doctor carries out the operation, under 
the directions of the other man , but the poet, as 
he reflects on what is going on, hears other voices, 
transmitted not only through space but also through 
time The thought which is co-operating m the 
attempt to save the life of the child is really that of 
all the workers and thinkers m the world who have 


contributed to the skill and knowledge now put 
forth Harvoy speaks and Pasteur Even the 
Chinese, whose culture of the silk worm had a part 
in Pasteur’s discoveries, find a place 

This is the true lesson of the poem, as it is of the 
growth of science itself 

All this inter dependent, intricate web, 

The invisible system of ethereal nerves, 

Connecting mind and hand with waves of will. 
Without which both were helpless, whose are they 9 

And the answer includes not only Gilbert, Galvam, 
Ampere, and all workers m physical scienoe, 
“ thousands of men, like cells in one orgamo bram ”, 
but also the still greater host who have worked at 
the sciences of life 

It is a dramatic idea of the highest imaginative 
value, thus to represent all this collective wisdom 
and will coming invisibly through the darkness to 
the cabin of a mighty modern ship to save the life 
of one small child and it becomes a tragedy, when 
tho child dies Herein Mr Noyes is faithful to the 
best canons of art The human spirit, like the hero 
of ancient Greek tragedy, m such a case rises to the 
height of its powers, struggles to achieve its end, and 
is foiled by fate Our admiration is by no means 
lessened, but touched, as Aristotle would have it, by 
awo and pity 

Mr Noyes, however, goes further than the Greek 
tragedian or philosopher, in attempting to reconcile 
the failure of the particular action with the reason¬ 
ableness and rightness of the whole The poet, 
musing again after the chdd’s death, discovers, 
after death had struck down the mortal body and 
the dear thing had vanished from the world which 
but half an hour ago had “ outvalued all earth's 
kingdoms ”, that something else is needed to restore 
his samty and his acceptance of the universe This 
is the assurance which then comes to him from the 
infinite that there is a law and a love which will 
harmonise all catastrophes, and an eternal memory 
of"which our human fragments are but parts The 
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latter portion of the poem thus becomes a religious 
rhapsody, rather on Woidsworthian lines 

This concluding volume of the trilogy confirms 
our impiession of seven years ago that Mr Noyes 
has conferred a signal service both on English 
poetry and on science The thing is beautiful and 
interesting in itself, and is bound, especially when it 
appeals in one volume, to attiact a largo number of 
serious readers who would otherwise never connect 
the thought of science with that of poetry Jt does 
this also in a novel way, not dreamt of by earlier 
poets, such os Wordsworth and Shelley, who honied 
for an infusion of science in the language and images 
of poetry Mr Noyes turns rather to the idea of 
filiation which has become dominant in the last 
hundred years, and follows it out in certain episodes 
m the history of science, which is the field where it is 
best displaced 

Mr Noyes’ dramatic method of seizing striking 
incidents in the lives of men of science is the best 
calculated to rouse popular interest, though it has 
the disadvantage, from the philosophical point of 
view, of throwing into unfair relief certain persons, 
such as Francis Bacon and Renan in the present 
volume, whom the author chooses as foils for his 
heroes But how, one may ask in palliation, does 
Julius Caesar faio at the hands of Shakespeare, or 
Cromwell or Louis XT at the hands of Scott ? Let 
us he thankful for an art which makes vivid for us 
the clash of personalities m the past and, in Mr 
Noyes’ case, of personalities in a sphere hitherto 
scarcely touched by poets, and, as history, treated 
as a thing apart In an age of specialism, when a 
synthetic spirit is the thing most needed, alike in 
politics and in thought, what could be more useful 
than to bring, as Mr Noyes has done, poetry and 
history and science together in a careful, interesting, 
and at times very beautiful piece of work ? 

F S Marvin 

Vitalism and Mechanism 

The Nature of Living Matter By Prof Lancelot 
Hogben Pp ix+316 (London Kegan Paul 
and Co , Ltd , 1930 ) 15* net 

OEVENTY yeais ago, the then small educated 
O public read Darwin’s u Origin of Species ” with 
suoh avidity that its first edition of 1250 copies was 
sold out on the day of publication For twenty 
years from that dt$e, biology, because of its ob¬ 
vious and direct bearing on thfe problem of man’s 
place in Nature, was read and discussed by the 
general public That continued interest was in 
large part due to the controversial vigour and 


literary ability of Prof T H Huxley , but it was 
based on that aspect of the human mind which 
seeks an explanation of the apparent purposeless¬ 
ness of the universe and of human life with its 
joys and Horrows, distributed so capriciously and 
unfairly This interest, long continued, died 
awa), and has ncvei been revived But in its 
place has risen an interest far mote widely spread 
and much less easily understood, in those modern 
developments of physics which depend on the 
relativity and quantum theories 

That modern physics should have excited such 
popular enthusiasm is due to the literal y artistry 
of Sir James Jeans and Sir Arthur Eddington 
They have explained, in simple language, results 
which can only be reached through that particular 
form of logic which is mathematics But the 
climax to which this interest has risen since Ed¬ 
dington accepted the Principle of Indeterminacy, 
and as a corollary passed on to human behaviour 
and * free will shows that it rests on the same basis 
as the eaiher vogue of biology, on religious i in¬ 
stincts ’ But, iu that mathematicians are animals 
and that their technique of thought is in fact a 
phenomenon which falls within the scope of biology 
in its wide sense, it is certain that there must 
soon follow an appreciation of the human interest 
of the philosophical aspects of biology These 
exist largely in the old controversy between vital- 
ists and mechanists in the new form winch it has 
received from Dr J S Haldane and General 
Smuts In the book under review, Prof Hogben 
makes an ardent onslaught on these two writers, 
with sallies against many another biologist and 
minor campaigns against Whitehead and Ed¬ 
dington 

Prof Hogben’s point of view is that no bio¬ 
logist now claims, or will for generations, if ever, 
be able to claim, that all the phenomena of living 
things can receive a physico-chemical explana¬ 
tion , but that the only methods which will help 
to an understanding of the nature of living matter 
are in their nature identical with those which have 
proved so successful in the physical sciences He 
adduces the work of A V Hill and Meyerhof! in 
illustration of the extent to which the expen- 
mental methods of physicists and chemists, with 
all the fundamental ideas from which these methods 
arise, can be earned when they are applied to the 
vastly complex but relatively simple problem of 
the activities of an isolated but living muscle ’ 
Through that work we have come near to estab¬ 
lishing a balance sheet of the energy exchangee 
which go on m a specific tissue, and have found 
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no reasons for introducing any conceptions which 
are foreign to physics or chemistry 

Prof Hogben then passes on to an examina¬ 
tion of our knowledge of heredity We are en¬ 
tirely ignorant of the nature of the mechanism 
which determines the course of development of an 
animal The experimental embryologists have 
sometimes localised that part of the embryo which, 
by its presence, initiates and controls the appear¬ 
ance of other parts but of the nature of its in¬ 
fluence, whether it depends on the diffusion of 
chemical substances, on changes in the surface of 
cells resulting from contacts, or on the establish¬ 
ment of differences of electrical potential, we know 
nothing There are, indeed, few phenomena of 
living matter less likely to be expressible m 
physico-chemical terms than that of hereditary 
resemblances and differences 

Yet by methods which do not differ, except in 
their form, from those of students of physical 
science, it has become possible to analyse the 
\aned results of breeding bo successfully that a 
theory has been built up which enables the re 
suits of definite breeding experiments to be pre¬ 
dicted The prediction is a statistical one, but 
so are all chemical prodictions Prof Hogben 
gives an admirable account of the evidence and 
the mode of reasoning which has enabled Prof 
T H Morgan to establish the theory of the gene, 
the view that the things which determine the 
course of development of animals which, when 
adult, show mutations, are discrete partioles, self- 
reproducing, arranged m a definite linear order m 
the chromosomes 

There remains, however, one field of biology 
which is still being investigated by methods in¬ 
volving conceptions totally unlike those of the 
physical acienoes The field of the psychologists, 
conscious behaviour, is still investigated by intro 
speotive methods yielding evidence valid only 
to the experimenter, and interpreted in terms 
of memory and preferences The school of Be¬ 
haviourists endeavoured to examine these pheno 
inena by methods less unlike those of chemists, 
without securing general acceptance for their 
ideas and methods, but during the past few years 
the conditioned reflex method of Pavlov has for 
the first time enabled us to examine the behaviour 
of a dog, in circumstances which m ourselves woul^l 
involve consciousness, by methods which do not 
differ m their fundamental character from those 
nsed m ordinary physiological experiment, and 
ire capable of wide extension to other animals 
The results which have already been reached by 


Prof Pavlov’s own school are of the utmost im¬ 
portance and show that part, at any rate, of the 
most secure redoubt of the vitahst is open to 
attack 

Prof Hogben is a punst To him no theory can 
be soience unless it can be subjected to experi¬ 
mental substantiation All else, if we understand 
him right, though it may be true, is not science 
but some other branch of learning In Prof 
Hogben’s opinion, the characteristic features of 
scientific theories are that they are established on 
the basis of evidence which can at any time be 
reproduced and is accepted by all those who enter 
into the discussion The discussion itself pays no 
attention to ethical implications, and is so con¬ 
ducted that personal idiosyncrasies play no part 
It lies, m the author’s phrase, m “ the Public 
world " 

But outside this, there arc senes of pnvate 
worlds of aesthetics, religion, and phdosophy, and 
between these no agreement can arise by public 
discussion, because the evidence valid for one man 
may justifiably not be accepted by another, and 
each man’s view will be determined by his indi¬ 
vidual peculiarities 

Prof Hogben’s book should be read by all 
students of biology for its exposition of a point of 
view, and for its penetrating criticism of some 
current biological conceptions It is, as a whole, 
brilliantly written contains much wit, and some 
facetiousness , but is badly constructed, containing 
much repetition It is, indeed, not that organised 
whole, a work of art D M S W 

De Qeneratlone 

Early Theories of Sexual Generation By Dr 
F J Cole Pp x+ 230 + 10 plates (Oxford 
Clarendon Press, London Oxford University 
Press, 1930 ) 15s net 

HIS interesting essay is one of the relaxations 
that Prof F J Cole haH allowed himself in 
the course of his labours on a “ History of Zoology ”, 
and we cannot but hope that he may make yet 
other diversions of a similar nature, provided, of 
course, that the progress of the magnum opus is 
not unduly delayed Sexual generation is a sub¬ 
ject that the inquisitive mind has always been 
prone to play with, and thus the history is often 
very picturesque, even grotesquely so This is 
well illustrated by the persistence with which ob¬ 
servers, who should have known better, discerned 
and designed within the spermatozoon the linea¬ 
ments of a foetus 
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One is glad to find that Leeuwenhoek remains 
the discoverer of spermatozoa (aliout 1677), 
neither Huygens nor Hartsoeker having any share 
m the honour Mr Ham, of whom Leeuwenhoek 
speaks, may have assisted but lie did not publish 
Dr Clifford Dobell, who furnishes a translation of 
Leeuwenhoek’s historic letter, points out that it 
has been through a numnterpietation of words 
that Haller, with otheis after him, spoke of Hooke 
os demonstrating spermatozoa to Charles II’s 
command The minute motile things he demon 
strated to the King were infusoiians There is 
often something delightful in the woids used by 
the pioneeis thus in the semen of a ram the 
spermatozoa were seen “ moving forwards in a 
troop with great gravity like a flock of sheep ” 
We know that hundieds of typical spermatozoa 
may readilv ino\e about without jostling in a drop 
of fluid suspended from the head of a pm, and 
Leeuwenhoek says, ‘ I judge a million of them 
would not equal in size a large grain of sand 
As to shape, he cmnpaied ft human spermatozoon 
to “ a small eaith nut with a long tail , and adds 
“ 1 have sometimes fancied that I could even dis 
certi different parts in the bodies of these animal 
eules but foiasmuch as I have not always been 
able to do so, I will sa> no more ' Later on as 
Dal\oll puts it w i descend fiom the observations 
of I.eouwenhook to those* of Buffon , and the 
bathos was reached by Pouchet, who described 
the alimentaiv appaiatus of the spermatozoon 
Even within the lust hundred \ea?s Carus described 
the osophagus, stomach, and intestine of the 
cephalopod sjiermatophoic, and was not the gieat 
Kdlhker trapped like others into iegaiding the 
discharged hectocotyhiN arm as a complete male 
animal Vor^ shrewd was the suggestion of 
Treviranus, that speimatozoa weio comparable to 
“ animal pollen \ but it was not until about 1841 
that Kolldcer gave the death blow to the wide 
spread theory that thev were parasitip vcrmiculi 
“ It took over a hundied and sixty years of rt 
search to establish that the spermatozoa were not 
homunculi or parasites with a complex orgamsa 
tion, but tissue elements of the animals in which 
they wore found 1 

The piece de resistance in Prof Cole s fascinating 
book is the story of the preforraation doctrine, for 
the first time told m a complete fashion, with the 
historical scenery^ that is needed to give a true 
perspective We are shown fWt the preformation 
doctrine, an outgrowth of the Mosaic cosmogony, 
propounded the extraordinary view .that there was 
no generation in Nature, but only the unfolding of 


a diminishing senes of germs created at the be¬ 
ginning of the world Inside the insect’s cocoon 
there is a preformed insect, only requiring to be 
unfolded—born but not made At earlier stages 
there is similar preformation, though it may be 
too small or transparent to be seen Gaps were 
filled “ by the mendacity of some and the mistaken 
credulity of otheis ” 

How was it that “ for ovei a century the most 
popular theory of generation involved a demal that 
such a process actually existed, or that it afforded 
any scope for original research ” ? Partly because 
preformatiomsm fitted in well with a wooden 
creationism , partly because microscopic research 
still remained very difficult, partly because atten¬ 
tion w as preoccupied with a few objects, like the 
pupa m its case, which suggested a preformed 
immature organism, oi even, in rare curiosities 
like Miastor, one generation inside another But 
the mam leason for the vicious parenthesis was 
really that in spite of reawakeners like Vesalius, 
the scientific mood was still more than half asleep 
as tegftids the problems of development What a 
hno contempt there is in Von Baer s remark (1837) 
in regaid to the theory of embotiement “ Although 
this hypothesis borders on the insane, it has been 
advocated by \ety distinguished naturalists, and 
it affords a striking example of the aberrations into 
wliu h one can fall if we systematically follow 
assumption rathei than observation 

Pi of Colt gives the most scholarly account of 
preformatiomsm that has yot been published it is 
so perfect that we do not think that any moie 
detail, or setting, or interpretation need be looked 
foi in days to come, especiall\ since the long 
diawn out absurdity, whethei with or without 
emboUement or encasement, bordered closely on 
the pathological Of course he distinguishes the 
otusm of Swammerdam, Malpighi, Haller, Spallan¬ 
zani and Bonnet, who located the preformed 
foetus m the ovum, from the ammalcuhsm , sperm 
atim, or vermtcvhsm of, say, Leeuwenhoek, who 
championed the spermatozoon and to these two 
forms he adds a third, represented by Provost, 
Dumas, and Rolando, who suggested that an imper¬ 
fectly preformed embryo in the egg or in the sperm 
is completed by epigenesis But this suggests a 
ci oss division of theories 

Prof Cole is such a fine historian that we occa 
sionally got a suggestion that his qualities in this 
direction outrun his biological acumen Thus U& 
airanges the various theories of generation preva 
lent m the seventeenth and eighteenth centuries 
as (1) pangenesis, (2) precipitation, (3) semin- 



353 


Supplement to “ NatureMarch 7, 1931 


ism , (4) preformation ( Vorbildung) , (5) epigenesis 
(Nachbildung) , and (6) pansp©rm> , but this does 
not strike us as a convincing grouping Thus, 
* precipitation ’ is a very different kind of theory 
from ‘panspermy’, which is practically the same 
as abiogenesis Again, we do not feel at all con 
vinced that Darwin resuscitated the ancient theorv 
of pangenesis, which accounted for the germ by 
assuming contributions from all parts of the body 
For Darwin recognised the existence of the sexual 
plements, and evidently thought of them not only as 
icceiving gemmules from their bearer’s body, but 
also as receiving them in a dormant state from 
preceding generations (see ‘ Vauation of Animals 
and Plants 180H, vol 2, p 402 etc ) 

Then again, is there not a risk of confusion in the 
learned author’s suggestion that modern advances 
aie leading us behind a descuptive epigenetic 
(rnbi yography to aa explanatory preform attorns t 
onbivology* For modern genetics is so utteily 
different from the old proformationiHm that the 
use of the old woid is almost perverse Moreover, 
even the general idea is on anothci plane, for we 
think of developmental initiatives liberating othei 
initiatives in a long succession not of simultaneity 
of original equipment 

The chaptei on {utilisation is a tine piece of 
work, but its very excellence leads us to suggest 
for another edition that all those stones of fumbling 
Untfttives would be moie educative if they ended, 
<vet so shoitlv, in a statement of the modem 
position Thus we get so muc h intrigued with 
curly theonos of like begetting like that we almost 
dt mand Weismann’s continuity of the germ plasm 
uud so with fertilisation But the book is none 
the less deserving of being called masterly 

•I A T 

In Mesopotamia during the War 

Loyalties Mesopotamia 1914-1917 , a Personal 
and Historical Record By Lieut Col Sir Arnold 
T Wilson Pp xxxvi + 340+ 28 plates (Lon 
don Oxford University Press, 1930 ) 25* net 

C lONSlDERING the never ending spate of books 
J dealing with the multitudinous aspects of the 
Great War, world wide as it was, with a story in 
every continent, it is curious to reflect that the 
wtruggle m Mesopotamia has had until now no 
competent historian Sir Arnold Wilson, who lived 
and moved and had his being in those epic years 
m the Middle East, is peculiarly fitted to describe 
the moving pageant of the War m that theatre, 
since he, above all others, had the responsibility 


of making effective the civil administration that 
step by step followed in the wake of the military 
arm By training a soldier—and a distinguished 
one- -by race and instinct an administrator of in¬ 
sight and vision, he is admirably qualified to make 
clear a tale of great deeds by land and river, sea 
and air of suffering and endurance, and faithful¬ 
ness unto death on both Rides, in puisuit of objects 
dimly seen, and of aims but daikiy understood ” 

It is the paiticular genius of the English to be 
able to implant and nourish the seeds of political 
organisation and of the broad pnne lples of tolerant 
governance in whatever spheres they are placed, 
and Sir Arnold’s thesis is, in effect, a dissertation 
on the cieation of the mechanism of administration 
in a land newty conquered, and amongst a people 
indifferent, if not at first activ ely hostile To readers 
of Natukk the characteristic impact on affairs of 
botanists, geologists, bacteriologists, entomologists, 
hygienists, and chemists is at least equal in interest 
to the story of the military o<cupation and the 
subsequent pacification and orderly organisation 
Sir Arnold was quick to see the importance of 
enlisting ev ery s< icntific ai m into the general service, 
and hard on the heels of the purely political officer 
follow cm! men often with difficulty extricated from 
the tanks of the fonts, whose special aptitudes 
fittid them foi the even mori urgent scientific 
functions in this field Sanitation, water punfica 
tion, attack on parasites, bacteriological investiga 
turns geological snivels siting of quarries, and 
innumerable othei problems of first importance for 
the health and well being of the great aimies in 
Mesopotamia, were solved by the efforts of this 
devoted band 

Of the darkei side of the campaign the authoi 
has, in a c haiactenstically reticent way, conveyed 
a sufficiently serious message to the nation in 
particular and to civilisation in general Mis 
management unhappily is common to all human 
effort, hut never was it more apparent than in the 
bieakdown of the medical service in Mesopotamia, 
though Sir Arnold pays a notable tribute to the 
services of Dr (now Sir William) Willcox in bringing 
the resources of science to bear on delicate problems 
of diagnosis and prophylaxis Quoting from the 
Report of the Commission in 1917 

“ The medical provision was from the be 
ginning insufficient By reason of the con¬ 

tinuance of this insufficiency there was a lamentable 
breakdown in the care of the sick and wounded 
The defects of medical prov lsion caused avoid¬ 
able buffeting to the sick and wounded, and during 
the breakdown of the wintei of 1915-10 this suffer¬ 
ing was most lamentably severe ” 
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Even wore© is the harrowing atory of the sur 
vivors of Kut “ The scene at Baghaila was one 
of anguish and misery The march itself (from 
Kut) was a nightmare The Arab soldiery used 
sticks and whips to flog the stragglers on Some 
have been thrashed to death, some killed some 
left to be tortured by the Arab Every now 

and then we stopped to bury our dead 99 2592 

British rank and file left Kut, 1700 died in cap 
tivity Such was ‘ the gentlemanly * Turk » but 
“ The General Staff in Mesopotamia discredited 
every report of brutality or cruelty till the bitter 
truth could no longer be hidden ” The reviewer 
has purposely quoted these terrible details of the 
grimmer aspects of the War to direct attention to 
a chapter which is written with a restraint and 
a latent fire that render it one of the most 
effective exposures of a foolish tradition over put 
forward 

It remains finally to congratulate the author on 
the achievement of a living history It would be 
supererogatory to direct attention to the easy flow 
of its style, to the wealth of knowledge and sym 
pathy enshrined in it, to the reticence of a man 
who feels deeply, and felt deeply, in telling and 
recalling its moving story It is a book that no 
Bnton should fail to read, and in reading, to anti 
cipate with no less interest the sequel that will deal 
with the later history of the War and the notable 
and fruitful scientific services in connexion with 
agricultural and mineral development, a\ lation, and 
preventive hygiene A E D 


Biological Catalysts 

Enzymes By Prof J B S Haldane (Monographs 
on Biochemistry ) Pp vu + 235 (London, New 
York and Toronto Longmans, Green and Co , 
Ltd , 1930 ) 14* not 

fTlHIS book marks a new departure in the senes 
JL of Monographs on Biochemistry, additions 
to which have appeared at intervals since its happy 
inauguration in 1908, for the subject has already 
been treated in an earlier volume of the senes, 
Bayliss’s “ Nature of Enzyme Aotion ” (1908), the 
last edition of which from its author’s hand appeared 
m 1925 As the present author points out, Bayliss’s 
book was strongly indrv idual and it was nghtly 
thought that an entirely new work would be better 
than an attempt by an alien hlttd to bring Bayliss 
up-to-date Bayliss’s main thesis was that enzymes 
act as colloidal catalysts and combine with their 
Bubatrates and other Bubstances by adsorption, 


" so that the aotion of enzymes in general must be 
regarded as exerted by their surface ", and a large 
part of his book was devoted to the support of this 
view In the present work this position is assumed 
almost without discussion, though it is carefully 
pointed out that “ the assumption that an enzyme 
molecule activates only one substrate moleoule at 
a time has worked remarkably well 99 

In the new book, the influence on enzyme action 
of such factors as enzyme concentration, hydrogen 
ion concentration, temperature, radiation, and the 
union of the enzyme with its substrate and other 
compounds is first considered Then follows a 
chapter on the course of enzymatic reactions and 
its mathematical theory, treated with a profusion 
of mathematics which implies a high, and we hope 
well deserved, compliment to the attainments of 
the readers of the book Interesting chapters 
follow on specificity, coenzymes and other ad¬ 
juvants, the 'poisoning* of enzymes, and the 
purification of enzymes , and the work is concluded 
by a chapter on the theory of enzyme action and 
classification 

Throughout the book a wealth of examples is 
brought forward, which fully justifies the author’s 
reputation for an encyclopaedic knowledge of the 
literature, but sometimes leaves the reader a little 
breathless A number of tables are included, in 
which a great mass of information is usefully 
summarised 

The author, perhaps wisely, avoids generalisa 
tions, but it can be gleaned from his pages that he 
regards enzymes, defined as soluble, colloidal, 
orgamc catalysts produced by living organisms, 
as capable of combining with their substrates, 
owing to the chemical structure of the latter, and 
also with at least one of the products of the reaction 
catalysed In this combination the substrate 
molecules do not, in general, cover the whole sur¬ 
face of the enzyme The substrate m this situation 
requires the addition of less than the usual amount 
of energy increment to enable it to undergo the 
chemical change in question The reason for this 
is not definitely known, but the author makes an 
interesting suggestion, and Quastel’s theory of 
active centres provides another The fundamental 
question as to the exact structure which renders an 
enzyme capable of exerting its specific effects has 
not yet been answered 

Biochemists have every reason to be grateful to 
the author for the abundanoe of material which he 
has put before them, and for the careful and logical 
way in which he has treated it 

Arthur Harden 
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Birds of Africa and Asia 

(1) N%coWs Birds of Egypt By Colonel R Mein- 
ertzhagen Published under the Authority of 
the Egyptian Government Vol 1 Pp xvi + 
348+ 10 plates Vol 2 Pp 349-700 +19 plates 
(London Hugh Rees, Ltd , 1930 ) 30s 

(2) The Game Birds of India , Burma and Ceylon 
By E C Stuart Baker (Published by the Bom¬ 
bay Natural History Society ) Vol 3 Pheasants 
and Bustard Quail Pp x + 341 + 20 plates (Lon 
don John Bale* Sons and Damelsson, Ltd , 
1930) 425 net 

(3) A Handbook of the Birds of Eastern China 
{Chihli, Shantung , Ktangsu , Anhwei , Kiangsi , 
Chekiang , Fohhen and Kwangtung Prounc&s) 
By J D D La Touche Part 5 Containing 
Families Motacillulce, Alaudidtz , Zosteropidce , 
Nectarinndee , Diccetdee, Pittidce and Euryla 
imxdae Pp 399 500 + xx + 2 plates (London 
Taylor and Francis, 1930 ) Is net 

(4) Coloured. Platen of the Birds of Ceylon By G M 
Henry With a Short Description of each Bird 
by W E Wait (Published by the Ceylon 
Government) Part 3 Pp in + 16 +10 plates 
(Colombo Colombo Museum , London Dulau 
and Co , Ltd , 1930 ) 305 

(5) Systema Avium JEthiojncarum a Systematic 
List of the Birds of the Ethiopian Begion By 
William Lutley Sclater Prepared in conjunc¬ 
tion with Special Committees of tho British and 
American Onuthologisfcs 9 Unions Part 2 Pp 
ui + 305 922 (London Taylor and Francis, 
1930 ) 215 

rpHE titles above are evidence of the progress 
being made towards a conspectus of the 
world’s avifauna For one country or region after 
mother, books are steadily appearing which col¬ 
late, for their respective areas, information which 
was previously either unavailable or else widely 
scattered m the ornithological journals in some 
cases they break fresh ground, while in others they 
rup'ace older works now out-of-date The par¬ 
ticular volumes here to be discussed range from 
Afnoa to the Far East 

(1) Pride of place must be given to the work 
on Egyptian birds which Col Meinertzhagen has 
compiled upon foundations laid by the late Michael 
Niooll Unlike the others mentioned, it is issued 
complete—in two volumes simultaneously pub¬ 
lished It is also, both in form and content, one 
of the most admirable bird-books of recent years 
The volumes are of sumptuous size, well bound, 
and printed in a manner which leaves nothing to 


be desired In addition to numerous text-figures 
and three useful maps, there is a senes of photo¬ 
gravures and very beautifully coloured plates 
excellently reproduced In these circumstances, 
thirty shillings for the two volumes together must 
be regarded as an extraordinarily low price 
The fine production is justified by tho quality of 
the subject matter Nicoll had l>een assistant direc¬ 
tor of the Zoological Gardens at Giza for eighteen 
years when ill health compelled him to retire in 
1924 and led to his death in the following year, 
at the age of forty five years During that period 
he had published a “ Handlist of the Birds of 
Egypt ” (1919) and had amassed much material 
for this larger work His task has now been very 
ably completed by Col Meinertzhagen, who has 
not only cast the whole into pioper form, but also 
has supplemented the information from his own 
field experience m Egypt and by furthor study of 
the spoumens available in Nicoll s collection and 
elsewheie The result must certainly rank as a 
very valuable addition to ornithological literature, 
and it well fulfils the author’s desire to provide a 
worthy memorial to his friend 

Tho bulk of the work naturally consists of 
accounts of the individual species , these are 
systematically arranged and provided wLth useful 
identification keys A series of appendices tabu 
Iates the birds according to their status—the resi¬ 
dents, the few summer visitors coming from the 
south to breed, and the very numerous species from 
the north and north east that visit Egypt on 
passage or for the winter 

Unlike many authors of such works, however, 
Col Meinertzhagen is not content with merely 
systematic treatment of his subject He rightly 
asserts the necessity for using the data in some 
approach to general biological problems relevant 
to the area, and he proceeds to give practical 
effect to this view in several introductory chapters 
of much interest The first volume opens with 
accounts of the physical geography and the geo- 
logy of the country There follows a brief general 
dissertation on the theory of evolution, but this 
does not seem altogether necessary and scarcely 
does justice to the complexity of that subject 
The author is on firmer ground when he discusses 
the origin of life in Egypt There are three princi¬ 
pal types of country to be considered The oases, 
first, are regarded as the relics of a former rain- 
watered area of wide extent desert, secondly, 
has largely supervened , and, thirdly, the Nile 
valley and delta are of still more recent origin 
Id the first and third of these habitats, the 
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avifauna is mainly of Palaoarctio type, but with a 
stiong tropical flavour due to species which have 
either lemainod from pre glacial timcH or have 
(orae from the south more lecently with the de- 
\elopment of the Nile valley On the other hand, 
the true desert avifauna is considered to have 
spiead from the east 

The chapter dealing with migration to, from, 
and in Egypt is of especial value and raises many 
points of genefal interest It includes a section on 
the difficult questions of sex and age in relation to 
migration, and of the possible influence of moult 
Mr R E Moreau contributes a section to this 
chapter on migration, and also a well illustrated 
chapter on the birds of ancient Egypt as known 
from inscriptions, mural decorations, and mummi¬ 
fied specimens Finally, thore is a chapter in which 
Col Meinertzhagcn deals with proctical questions 
of bird protection in Egypt 

(2) Mr Stuart Baker’s third volume on Indian 

game birds, dealing with the pheasants and bus 
tard quail, follows its predecessor after an interval 
of nine years, a delay possibly due to the author s 
prooccupation with his gieater work on 4 The 
Fauna of British India ’ , of which the eighth and 
final volume has also recently appeared The 
present book aims, on one hand at giving a scien W rayons X theorie et applications Par 

tific review of the buds which foim its subject, ^ oan Tlnbaud (( ollection Annand Cohn 

and on the other, at piovuiing a useful guide to Section de physique ) Pp 21S (Paris Armand 

sportsmen It admirably fulfils both purposes, as Colin, 1930 ) 10 50 francs 

wan to be expected from an author who is not only (^) ^es applications des rayon* X physique , 
a recognised authority on Indian ornithology but chimte, metalluryie Par Dr J J Tnllat 

also a well known game shot The volume is (Kecueil des ( onfcrences Rapports de documen 

handsomely made up and well lllustiated tation sur la Physique ) Pp 298 + 16 planches 

(3) With the hfth part of his handbook, Mr La ( Pariti Ijes Presses umversitanes de France, 

Touche completes his first volume and also his 19^0) 85 francs 

account of the paKsennc birds of eastern China W X-ray Technology the Production , Measurement 
This work is on a less ambitious scale than those and Applications of X rays By Dr H M TemJI 

mentioned above, containing, for example, no figures an ^ Dr C T Ulrey Pp vm+256 (London 

of the species , but it gives adequate descriptions of Chapman and Hall, Ltd , 1930 ) 21a net 

the birds, as well as accounts of their distribution (^) Handbuch der ExpenrnentalphysiL Heraus- 
m the region, and it should serve a useful purpose gegeben von W Wien und F Harms Unter 

(4) Mr Henry’s work, on the other hand, con Mitarbeit von H Lenz Band 24, Teil 1 AUge- 

sists almost entirely of illustrations The sixteen rneine Physik der Rdntgenstrahlen Von Fritz 

plates from his brush are of a high order of merit Kircliner Pp x +548 (Leipzig Akademischo 

and have been excellently reproduced in colour Verlagsgesellschaftm b H , 1930 ) 55 gold marks 
The object has been to depict a senes of birds T)ONTGEN'S discovery of X rays at the end of 
charoctenstic of Ceylon Tha majority of the -LV the year 1895 began a new era in the history 
Hpecies or sub species selected are indeed peculiar of scientific investigation Few discoveries have 
to the island To e^oh plate there is a brief anno so speedily been followed by important benefits to 
tation by Mr W E Wait, to •whose “ Manual of mankind in connexion with medicine and surgery, 
the Birds of Ceylon ” (1925) this work may in some and by equally important theoretical advances It is 
sense bo regarded as a pictorial supplement no exaggeration to say that our present knowledge 

(5) Mr Sclater a 41 Bystema ” is a work of refer- of the structure of the atom dates from 1895, 


once in its severest form—mvaluable to senous 
students dealing with African ornithology, but 
neoessanly making no general appeal It is a 
classified catalogue of the birds of the region, the 
volume now before us dealing with the passerine 
birds and comprising more than four thousand 
forms The author is to be congratulated on the 
completion of a most laborious task His work 
bears the stamp of authority and will serve as a 
base line for further systematic work for a long 
time to come 

It is worthy of note that both Col Memertz- 
hagen s and Mr Henry s works are published under 
the auspices of the governments of the countries 
concerned The same applies to Mr David 
Bannerman s “ Buds of Tropical West Africa ”, 
of which the first volume was recently reviewed in 
these pages Without this support, the publication 
of such books would often be impossible 

X-Rays and their Applications 

(1) A" ray Crystallography By R W James 
'(Methuen’s Monographs on Physical Subjects ) 
Pp vn + 88 (London Methuen and Co , Ltd , 
1930 ) Is M net 
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for not only did the X-rays provide a convenient 
means of producing ionisation in a gas, but also by 
their penetrating power they suggested that search 
for other penetrating radiations which resulted in 
the discovery of radioactivity Yet on looking back 
it seems somewhat strange that there Rhould have 
been such a long interval—about seventeen years 
—between the first discovery of X rays and the 
introduction of a crystal as a three dimensional 
diffraction grating for the analysis of the rays 
We may recall the fact that there was a slightly 
longer interval a century earlier bet ween the m 
\ention of the voltaic cell and the discovery of the 
magnetic action of the current by Oersted To the 
intuition of von Laue (1012) we owe the X ray 
spectrograph and the marvellous developments 
which have followed from its introduction by the 
Braggs and its improvement by other workers 

(1) Mr R W flames, who has had experience 
in Prof W L Bragg's laboratory in the Univeimty 
of Manchester, has written a very good monogiaph 
on X ray crystallography Ho has dealt with 
general methods rather than with their application 
to particular cases, and in consequence his little 
book should serve as a useful introduction to the 
standard works listed in the bibliography It is 
now clear that the typo of regular arrangement 
formerly associated only with definite crystals is 
(haractcristic of all true solids, and that the study 
of crystal strmture is really the study of the 
irchitecture of matter in the solid state ' He 
begins with a description of crystal foim and 
the space lattice, and then considers the crystal 
lattice as a diffraction grating The longest chapter 
is that on the symmetry of crystals and its deter 
mination by means of X rays 
Natural crystals may be regarded as mosaic s of 
more or less perfect blocks, which, although nearly 
parallel, may vary in orientation over a small 
iange of angles If suitable material is available, 
the size of the urnt cell can be determined and the 
space lattice investigated by examining a large 
number of spectra and noticing systematic ab 
sences of spectra of a general type It is usually 
possible to determine also the space group, the 
scaffolding of symmetry planes and axes upon 
which the structure is built 
To find the exact positions of the atoms it is 
necessary to study the intensities of the X-ray 
spectra, and the extremely interesting chapter on 
this subject reveals some of the difficult problems 
with which the investigator has had to deal in 
interpreting his results and the skill with which 
these questions have been attacked “ Each crys 


tal is a separate problem, and the success obtained 
in determining its structure depends largely on the 
skill and experience of the worker ” 

In the final chapter, on types of crystal structure, 
the author consideis some of the more noteworthy 
results of t rystal analysis, dealing in particular 
with simple metallic and ionic crystals, complex 
ions, tne silicates and lastly, molecular and orgamo 
crystals 

(2) Dr Jean Thibaud has carried out successful 
pioneer work on the properties of the soft X rays, 
having designed a gtating spectrograph by means 
of which he has helped to bridge the gap between 
the ordinaly X my region and the ultra violet 
If the grating is calibrated by means of a line in 
the visible oi ultia violet spectrum, the wave¬ 
lengths of \ ra>s can be determined and the grat¬ 
ing constant of a cr\stal can be deduced Thus 
the ineastnements piovide an independent estimate 
of Avogadro s constant and the fundamental 
el< ctron charge 

In the volume bcfoie us, Dr Thibaud has pro 
vided a compact and lucid account of the theory 
| and the applu ations of X rays The book is divided 
into foui partH, the first dealing with X-rays con 
sidered as electioniagnetic ladiations, the second 
with X mys as quanta, the third with the technique 
of the ravs and thur piactical applications, and 
the last part containing a short account of related 
lays such as the gamma ra>s and the ‘ waves * of 
L de BrogliL The volume forms an admirable 
introduction to the science of X rays, which, as 
the author points out, has led not only to deep 
philosophical speculations as to the structure of 
matter but also to a long scries of technical and 
industrial appln ations 

(3) Dr J J Trillat has written a comprehensive 
treatise on the applications of X rays in physics, 
chemistry, and metallurgy, special attention being 
paid to the mote recent developments The book is 
divided into two parts of unequal length In the 
first part, extending to about one hundred pages, 
the author deals with generabties necessary for 
understanding the following chapters The methods 
of producing X rays are discussed at length, and 
a detailed description is given of the apparatus 
and methods employed in X ray spectrography 

In the second part of his work, Dr Trillat de¬ 
scribes the various applications of X rays m the 
domain of physical chemistry and in industry 
The most significant feature of this part of the 
book is the great development which has taken 
place in the application of the rays to the study 
of organic compounds, including colloidal sub- 
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stanoes, cellulose and its derivatives, caoutchouc, 
resins, gelatins, etc The sixteen plates which 
illustrate the book are very Btnking, and show the 
great advances which have been made in recent 
years in the technique of the subject 

(4) In the volume by Drs Terrill and Ulrey the 
practical rather than the theoretical aspects of 
X ray measurements are presented Many of the 
problems discussed are common to all X-ray 
laboratories, but particular attention has been 
given to the quantitative measurements involved 
m X-ray therapy and m industrial applications 
The subject has advanced to such a stage that a 
considerable portion of the contents may be pro 
perly classified as X ray engineering The book is 
specially valuable for the practical hints which 
it contains regarding the construction and use 
of apparatus, and mention may be made of the 
descriptions of vanous forms of tubes and of the 
precautions to l>e observed in exhausting them so 
that they may be sealed off from the pump 

The temptation to quote interesting statements 
is great, but only a few can be given In the 
highest vacuum attainable to day (about 10‘ 4 bar) 
there are still more than a ‘ billion ’ (10*) molecules 
in each cubic centimetre A very small part of the 
energy of cathode rays, only one or two tenthB of 
one per cent, comes out of the target in the form 
of X-rays Lenard ray tubes have recently been 
constructed with thin glass windows of about 
0 001 om thickness which can still support atmo 
spheric pressure The emergent rays can thus be 
produced at lower voltages than when windows of 
denser metals are used This book should be of 
great service m the laboratory 

(5) The large volume on Rontgen rays in the 

“ Handbuoh der Expenmentalphysik *’ is written 
by Dr Kirchner, of Munich, and includes the general 
physics of the phenomena associated with the rays, 
but not the subjects of X ray spectroscopy and 
crystal analysis, which are treated in separate 
volumes The book falls into three parts, the first 
dealing with the production and measurement of 
the rays, the second with electron emission pro¬ 
duced by the rays and the accompanying pheno¬ 
mena, and the third with the scattering of the rays 
We have here a very complete account of the sub¬ 
jects treated, including the earlier as well as the 
more recent researches ^ 

Of special interest are the chapters touching 
upon the Compton effect, in which a quantum of 
primary radiation colliding witfr'a free, electron 
recoils from the impact with diminished energy 
and therefore lower frequency It u no longer 


possible to doubt the reality of this effect, now 
confirmed by so many investigations, and m con¬ 
sequence the classical electromagnetic theory can 
no longer be considered adequate for the explana¬ 
tion of the relations between electrons and radia¬ 
tion Some form of the quantum theory must 
necessarily be accepted, H S Allen 

Sound and its Uses 

(1) A Textbook of Sound be%ng an Account of the 
Physics of Vibrations with special reference to 
recent Theoretical and Technical Developments 
By l>r A B Wood Pp xiv + 519 (London 
0 Bell and Sons, Ltd , 1930 ) 25a net 

(2) Sound Waves and their Uses Six Lectures de 
hvered before a “ Juvenile Auditory ” under the 
auspiceof the Royal Institution, Christmas J928 
By Dr Alexander Wood Pp x + 152 (London, 
Glasgow and Bombay Blackie and Son, Ltd , 
1930 ) 75 Gd net 

(1) TN reading acoustical literaturo, it is, at 
A times, difficult to avoid an impression that 
the publication of Rayloigh’s masterly treatise, 
4 The Theory of Sound ”, tended to exert a harmful 
influence on the subject as a whole Thus, in the 
preface of the latest text book on sound, we find 
its author writing “The change which has taken 
place during the past ten or twenty yoars in the 
study of mechanical vibration and sound is my 
excuse for writing this book when such treatises 
as those of Rayleigh and Lamb already exist ” 
Since a complete physical theory of a phenomenon 
is only obtained when mathematical and expen 
mental work both yield the same quantitative 
results, the two treatises referred to should never 
be regarded as treatises on sound, but only as 
treatises on the theory of sound The justification 
for Dr Wood’s book is not merely his descnption 
of the recent advances in sound, but rather his 
skill in giving equal importance to experiment and 
to theory 

Until quite recently, sound suffered from the 
fact that its mathematical theories had far out 
stripped experimental technique, which had tc 
wait for the development of the thermionic valve 
and those electrical instruments of similar delicaoj 
the applications of which are so well described ir 
the present volume Before their appearance, the 
mathematicians had become too impatient, as car 
be well illustrated by a particular problem—that 
of the struck string Helmholtz gave two theoreti 
cal treatments which were never tested experi 
mentally Rayleigh felt justified in writing oi 
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them, “ Helmholtz has obtained a solution repre¬ 
senting all the essential features of the ease 1 ’ 
Now it is no exaggeration to say that, to correct 
this statement, “ none of ” would have to be substi 
tuted for “ all ” The validity of any particular 
theory of the struck string is of little importance, 
but it is surely of fundamental importance to 
realise that quantitative agreement between expen 
ment and theory is an essential test of the validity 
of any theory The appearance of a correct piece 
of mathematics in Rayleigh’s “ Sound ” is no 
guarantee that it necessarily represents Nature’s 
behaviour m the particular phenomenon concerned 
Dr Wood’s book is thoroughly modern in out 
look and covers all branches of the subject with 
the exception of musical instruments Such 
subjects as relaxation oscillations and power 
considerations, which are not found elsewhere, 
receive adequate attention here Even so classical 
a subject as the transverse vibrations of strings 
is thoroughly revitalised by a discussion of the 
electromagnetic means of excitation, the Dye 
sonometer capable of measuring or adjusting ail 
electrical frequency with an accuracy of 1 in 1000 
over a considerable range, and the latest Einthovon 
string galvanometer with its string only 1 mm 
long, stretched in a high vacuum (less than 10 3 mm 
of mercury), and tunable to radio frequencies of 
the order 3 x 10 5 cycles per second In the dis 
cussion of sources of alternating current, no mention 
is made of the various gramophone records avail 
able for this purpose It is a pleasure to note that 
in the chapter on technical applications, including 
the measurement of distance by sound, acoustics 
of buildings, the gramophone, sound films, and 
alternating power transmission by the Constan- 
tinesco system, four pages are devoted to the 
problem of noise reduction 
Not only is this text-book the best so far produced 
on its subject in any language, but also, in the 
skilful blending of theory and experiment and in the 
careful statement of assumed initial and boundary 
conditions and factors omitted from a particular 
treatment, it forms a model of the ideal text book 
(2) Dr A Wood’s book founded on the Royal 
Institution 1928 Christmas Lectures is a popular, 
well illustrated account of sound waves and some 
of their uses The first lecture on waves introduces 
no new experiments, and Fig 6 is quite Victor an 
In the course of the second lecture, dealing mainly 
with signalling m air and water, data are given of 
the efficiency of various sound sources, from which 
it appears that the human voice with an efficiency 
of only one per cent is one of the best The re¬ 


maining lectures deal with musical sounds, sound 
analysis, hearing, and sound recording and repro¬ 
duction At the end of each chapter is an ex¬ 
tensive bibliography , that at the end of Chap 
vi includes references which show that the gramo¬ 
phone sound-box reproduced as typical in Fig 129 
is out-of-date 

Although the work is an attractive presentation 
of interesting facts, it gives nothing more than the 
facts The uses of sound waves dealt with are 
chiefly those which would foster the impression 
that science is ‘ the hewer of wood and drawer of 
water ’ for humanity Too little attention is given 
to the most important use of sound in the rapid 
communication of thought, and may we not also 
include the effect produced upon music lovers by a 
symphony or a string quartet as an important use 
of sound? In so hackneyed a subject for popular 
lecturing, one would have liked to see the facts of 
the lectures used as propaganda for the cause of 
pure science, or as a means of demonstrating 
scientific method, science as a way of thinking and 
roasomng The discussion of the silent /one in the 
second lecture, for example, would have served ad¬ 
mirably for this latter purpose The publication of 
such a book as this, a collection of facts, without 
an index, is unforgivable W H George 


Line and Band Spectra. 

(1) The Structure of Line Spectra By Prof Linus 
Pauling and Prof Samuel Goudsmit (Inter¬ 
national Series tn Physics ) JPp x +263 (New 
York McGraw Hill Book Co , Inc , Lon¬ 
don McGraw Hill Publishing Co , Ltd , 1930 ) 
17* (xl net 

(2) Band Spectra and Molecular Structure By Dr 
R de L Kromg Fp x + 163 (Cambridge 
At the Umversity Press, 1930 ) 10* Qd net 

I ) OOKS dealing with modern physics can often be 
i J divided into two classes Into one category 
fall those which are conscious throughout of the 
reader’s infirmities (real or imaginary), while in the 
other will be found those works—full of intellectual 
honesty—which face the facts and leave the 
aspirant to strike out for himself as best he may, 
even though he is certain to meet with heavy 
weather Such a classification is reasonably well 
illustrated by the two books before us , into the 
first group goes the volume by Profs Pauling and 
Goudsmit, and into the second that by Dr Kromg 
(1) " The Structure of Line Spectra ” is true to 
its title, in that the atom receives nearly all the 
attention The authors frankly state their prefer- 
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ence for the veotor model, and base the whole of 
their treatment upon it Much space in the early 
part of the book is occupied by discussions about 
orbits (in Bohr’s sense), followed by the conven¬ 
tional introduction to the simplest application of 
the wave equation This being so, it is a little 
difficult to see why we might not have been Bpared 
the orbits in their unregenerate guise and thus 
create more room for enlarging the section on 
quantum mechanics As it is, the stationary states 
of the hydrogen atom and the equations describing 
them on the older quantum theory appear to serve 
no useful purpose 

The following chapters deal adequately with the 
usual applications of the vector model to alkah-like 
atoms (with the appropriate extensions), intensities, 
the Pauk Verbot , hyperfine structure, and nuclear 
moment A decidedly good account of Hund’s 
work on the magnetic moments of ions of the rare 
earths and the causes of the failure of the theory 
for the transitional elements will be found m the 
last chapter This subject is exercising many minds 
at the present stage of development of spectro¬ 
scopic conceptions in relation to chemical statics 

Taken on the whole, the volume should find a 
place on the shelves of a certain type of worker 
there may be more such workers in the United 
States than in Great Britain One sympathises 
with the authors’ objects in writing the book , but 
it tends to fall between two stools, in being a trifle 
too specialised for the able honours man in his last 
year, and yet too staid for the research worker who 
has any hopes of possessing or acq wring a flat r He 
will go to the sources themselves, cost what it may 

(2) Dr Kromg’s “ Band Spectra and Molecular 
Structure ” consists of a series of lectures given at 
Trinity College, Cambridge, in 1929 Those who 
had the privilege of hearing them will recognise in 
the printed page the masterly grasp and rigour of 
the author He never for one moment permits 
himself to be deflected from the fundamentally 
theoretical nature of his subjeot, though a few 
kindly asterisks warn the weaker brethren when 
they may—with detriment it is true, but without 
abandoning salvation—omit paragraphs dealing, 
for the most part, with purely mathematical 
machinery In a word, it approaches the ideal 
book, and one wishes that there were more of it 

The spectroscopist, in dealing with the molecule, 
has evolved a method whereby he is able to picture 
his assemblage as having three kinds of energy levels 
— (a) electronic, in which the nuclei are treated as 
fixed centres of force at a certain distance p apart, 
(6) vibrational, in which p is no longer a constant, so 


that the nuolei move to and fro along a straight 
line , and (c) rotational, In which the nuclei can take 
up any position in space The mathematical fustifi- 
oation for classifying these energy levels by means 
of quantum numbers demands, as might be expected, 
the neglect of small terms in the Hamiltonian H t 
where U is a differential operator in the wave 
equation (H - 0 

The application of perturbation theory leads to a 
knowledge of the influence of these rejected terms, 
that is, an understanding of the rotational distor¬ 
tion of spin multiplets and the so called A doubling 
in rotational levels The minor terms are also of 
importance for the phenomenon of pre dissociation 

A chapter on the maoroscopic properties of mole¬ 
cular gases is very welcome, in which Dr Kromg 
discusses the modern views on magnetic suscepti¬ 
bilities and specific heats Finally, some space is 
devoted to the newer theories of chemical combina¬ 
tion, with special reference to homopolar molecules 

If a couple of very minor criticisms may be made, 
it is only with the object of making the book quite 
indispensable One is that in a future edition the 
bibliography might be brought as up to-date as it 
is possible to bring it (the present one ends at 
November 1929, which is a somewhat remote date 
as physicists count time in these days for a work 
published in October 1930), and the other that an 
author’s index should be provided, particularly to 
references in the body of the text One not infre¬ 
quently knows the name of an investigator without 
being quite sure what precisely he investigated 
Dr Kromg’s volume is the obviouB place m which 
to look, and to find massive learning combined with 
great lucidity F I O R 


Qualitative and Quantitative Analysis 

(1) Analytical Chemistry Based on the German 
Text of Prof F P Treadwell Translated 
and revised by Prof William T Hall Vol 1 
Qualitative Analysis Seventh English edition, 
revised Pp ix + 610 (New York John Wiley 
and Sons, Inc , London Chapman and Hall, 
Ltd , 1930 ) 23* net 

(2) Select Methods of Metallurgical Analysts By 

Dr W A Nfiush and J* E Clennell Pp 
xn +495 +9 plates (London Chapman and 

Hall, Ltd , 1929 ) 3 Os net 

(1) ALTHOUGH Treadwell’s work is now a 
classic, there have been some changes 
and improvements m the present edition which 
seem to call for description There is, first, a con¬ 
cise but clear account of the fundamental physioo- 
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chemical theories, with examples of their applica¬ 
tions to analytical chemistry In the section on 
electrode potentials the American system of 
signs is adopted It is the opposite of that used 
in Europe, and although each system has ad¬ 
vantages in particular aspects of the matter, it is 
desirable that a common system should be reached 
by agreement In the numerical tables there is, 
of course, the additional complication of the de¬ 
finition of the normal state 

The solubility product relation, with useful 
numerical examples, is discussed in a critical 
manner on pp 21 3, and a comprehensive table 
of solubility products, together with the solu¬ 
bilities in pure water calculated from these values, 
is given The American editor points out that 
the values m the literature are not m good agree¬ 
ment, but it is evident that he has used a good deal 
of judgment in the selection of the values which 
appear m his table 

On pp 461 2, however, reference is made to 
another table of solubility values given m a recent 
German edition of Freseruus’s " Qualitative 
Analysis ”, with the remarks that “ there is no 
mention of how the values were obtained ”, but 
that “ the data given in the German text doubtless 
represent many hours of careful, accurate, and skil¬ 
ful analytical work ” These values are, however, 
merely compiled from a part of Landolt- 
Bomstem’s tables other than that used by the 
American author in the preparation of his table 
The differences are startling, for example, m the 
case of cuprio sulphide, one value in Landolt- 
Bomstein is 30xlO" 4 gm /lit and another is 
8 7 x 10 ~ 21 gm /lit Prof Hall considers that the 
lower values for the solubilities of sulphides better 
represent the behaviour of these substances m 
qualitative analysis 

The preparation of reagents (m which the de¬ 
sirability of using solutions of known strength 
is emphasised) and the reactions of the more 
common metals and acids follow, and m the 
latter section (which occupies most of the book) 
it is satisfactory to find practically all the newer 
tests which seem likely to have a permanent 
value On p 88 there is some confusion, m the 
description of Ball’s reagent, between nitrites 
and nitrates The division of the metals into 
groups follows the classical scheme, and there is no 
doubt that, with the average student, this gives 
very satisfactory results Alternative schemes 
of separation of the constituents of a group are 
also given, the notes on these separations being 
full and informative, and a most valuable feature 


of the book The acids are dealt with on the 
basis of a scheme due to Bunsen, depending on 
the properties of the silver and banum salts 

Pages 497 567 deal with the reactions of some 
of the rarer metals, a subject which is becoming 
increasingly important in view of the extending 
use of these elements in industry The analyst 
who omits to test for elements like molybdenum, 
tungsten, titanium, and vanadium may overlook 
the most essential part of the material in his hands, 
Tho book closes with a scheme for the deteotaon 
of all metallic constituents, adapted from the 
work of Noyes and Bray (“ Qualitative Analysis 
for the Rare Elements ”, New York, 1927) 

It will be seen that the new edition of Tread¬ 
well’s “ Qualitative Analysis ” is one which, 
in the hands of teachers and of more advanced 
students, will be found of the greatest utility, 
and it provides a valuable work of reference 
For the elementary student it is, of course, too 
detailed, but it is suitable for students who have 
completed a course of intermediate standard 
The amount of information contained in the book 
is astonishingly large, and from this point of view 
the price, although somewhat high for the student, 
is reasonable 

(2) In an introduction to Naish and ClennelTs 
book, Sir Harold Carpenter points out that the 
work is one which will be useful to professional 
metallurgists, assayers, chemists, and students, 
principally because the methods it describes have 
been selected on account of their accuracy and 
their general suitability for the purpose in view 
Most of these methods have been actually tned 
out by the authors themselves, and this consider¬ 
ably enhances the value of the work, distinguishing 
it from so many of the often careless, expensive, 
and tedious compilations, with little exhibition 
of critical faculties on the part of the authors, 
which continually pour on the scientific book 
market, and particularly from Germany Another 
valuable feature of the present work is that equal 
prommenoe is given to both the rare and ordinary 
elements As Sir Harold Carpenter says, the 
majority of modern works on analysis ignore 
many of these elements, yet “ if experimenters 
were to examine their specimens more frequently 
for the rare elements, they would probably be 
detected in many minerals and metallurgical 
products in which they are not suspected ” It 
is within the reviewer’s knowledge that vanadium 
m an industrial product has more than once been 
returned as ' copper ’ by chemists of considerable 
^ability 
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It may bo agreed, therefore, that the aims of the 
book are sound, and that the choice of topics 
is sufficiently wide to make it applicable to most 
metallurgical materials The only matter which 
calls for detailed comment is how the methods 
proposed by the authors are likely to work in the 
laboratory Chapteis on mineral analysis, electio 
metric titiations, and spectrographic methods 
have been contributed by specialists, from which 
we may conclude that such methods are not yet 
in common use in the metallurgical laboratory, 
since otherwise they would have fallen withm the 
experience of the mam authois, who, nevertheless, 
consider them “ to be of the greatest interest and 
value to metallurgical chemists” The reviewei 
has tested the remaining text by looking up a few 
problems in quantitative analysis in which he 
has been interested and which are not dealt with 
in the ordinary books In all cases, a method was 
described which had every appearance of reliability 
The details given in nearly all t he descriptions 
reveal a familiarity with the actual methods on the 
part of the authors which inspires confidence 
The hook contains a large amount of material, 
well arranged and with useful cross references 
Qualitative analysis of the common metals and 
acid ladicals and rare metals, preparation of 
solutions, sampling, selected methods for the 
quantitative analysis of the elements (arranged 
in alphabetical order with bibliographies), analysis 
of commeicial metals, non ferrous alloys, iron and 
steel and ferro-alloys, ores, slags, metallurgical 
products (drosses, ashes, scrap, and so on), in 
eluding assaying, refractory materials, and coal, 
are all dealt with m a very piactical manner, and 
the chemist who follows the cleai directions of the 
authors may hope to carry out the operations 
with success The book is well printed and pro 
vided with a good index It should commend 
itself to a laige numbei of chemists 

J R P 


Chemistry of Sulphur and Selenium 

A Comprehensive Treatise on Inorganic and Theoreh 
cal Chemistry By Dr J W Mellor Vol 10 
S, Se Pp x+068 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1930 ) 
63s net 

T is more difficult to write^n adequate review of 
the tenth volume of Mellor’s “ Comprehensive 
Treatise ” than it was to review the earlier volumes, 
since th* author’s methods of presentation have 
long since beoorue standardised and are now quite 


well known Indeed, an intelligent reader might 
hope to predict the general characteristics of the 
volume on sulphur and selenium by studying those 
on the related elements, in the same way that 
Mendol&ff predicted the properties of eka - and dm- 
manganese from those of contiguous elements m his 
Periodic Classification From this point of view, 
the new volume is ‘ true to type 1 and presents no 
marked contrasts with those which have preceded 
it An inspection of the paragraphs dealing with 
subjects with which the reviewer is most familiar 
compels him, however, to pay a tribute of admira 
tion to the almost uncanny way in which even the 
most obscure researches have been included in the 
author’s survey 

The volume on sulphur and selenium includes 
many interesting topics, perhaps because sulphur 
shows some tendency to mimic carbon by forming 
chains of atoms, leading to the formation of 
hydrides, chlorides, and oxy acids containing se\ eral 
atoms of sulphur Both sulphur and selenium also 
present interesting phenomena of allotropy Sub 
jects such as the<ie, as well as the vast range of data 
that have resulted from the intensive study of 
compounds such as sulphur dioxide and sulphuric 
and, are adequately covered in the new volume 
On the other hand, it is difficult to discover any 
reference to the ' parachor since references to 
molecular volume and surface tension are not 
followed by data for this derived function The 
retention of formula* which represent sulphur and 
oxygen as being joined by a non polar double bond 
follows naturally from this point of view, but is 
definitely misleading m view of the evidence pro¬ 
vided by Sugden and by Phillips that this link is 
semi polar—a rule to which no exception has yet 
been found The formulae thus retamed are historic¬ 
ally correct, but create a * pro War ' atmosphere, 
which is not justified by the up-to-date character 
of the text 

Dr Mellor is to be congratulated on the progress 
which he has made, since he has now covered nearly 
all the elements except those which occupy the 
eighth column of Mendel&fl’s table These inter¬ 
esting and important elements will, however, prob¬ 
ably call for two, if not three, additional volumes, 
before the task which the author has set himself 
can be finished Even at this late stage, it may 
perhaps be useful to suggest that the page headings 
might be employed to mdicate the contents of the 
sections into which each chapter is divided, instead 
of repeating the name of the element at the head 
of each page—for example, more than 300 tim& in 
the case of sulphur T M L. 



Supplement to “ Nature” March 7 , 1931 


363 


Our Bookshelf. 


Anthropology and Archaeology 

(1) The Ctrcle and the Cross a Study tn Continuity 

By A Hadnan Allcroft In 2 volumes Vol 2 
The Cross Pp vn+454 + 4 plates (London 
Macmillan and Co , Ltd , 1930 ) 12<$ Od net 

(2) The English Parish Church By A R Powys 
(The English Heritage Senes) Pp xix + 165 
(London, New York and Toronto Longmans, 
Green and Co , Ltd , 1930 ) 6rf net 

(1) In the first volume of this work, which was pub¬ 
lished separately, the author made a study of the 
tradition of the pagan circle In the second, which 
appears after his death, he has turned to the cross, 
the early Christian church in Bntain and Ireland, 
and traces its relation to the antecedent circle His 
thesis is that paganism and Christianity, both being 
<ulfcs of the dead, the converts to the now faith 
continued to worship at the old holy places, the 
mounds and burial places of the dead, which be 
came the site of the Christian church, and to use 
them as the place of interment and of assembly for 
the discussion of the affairs of the community and 
for games, feasts, and fairH On a review of the 
evidence, the author makes out a strong case for 
carrying this continuity much further in detail than 
has been done before The identity of the places 
of worship of Christianity and paganism has been 
frequently argued , ft is supported by the letter of 
instruction from the Pope to Mollitus permitting 
the use of pagan shrines for Christian worship, even 
if other evidence did not point in the same direction 
Mr Allcroft has greatly extended the field in which 
continuity of practice and belief must be allowed 
On certain points, however, he has pressed his 
theories rather far, as he himself would have been 
the first to admit His assumption of a widespread 
Celtic influence in the area of the Saxon church 
solves many of his problems, but it would be hard 
to prove 

(2) In “ The English Pansh Church ” Mr Powys 
lias given an account of the church as an institution 
m the rural life of the past, for the benefit of over¬ 
seas visitors and those of our own public whose 
interest has been aroused by the efforts now being 
mode to preserve any relics of an earlier day Un¬ 
like Mr Allcroft, he holds to the manorial origin 
of the parish church, and makes the early Saxon 
church his starting-point Hia chapter on the 
secular uses of the church building may profitably 
he compared with the treatment of the same sub¬ 
ject in Mr Allcroft's book 

I Book of the Basques By Rodney Gallop Pp 
xn + 294 + 16 plates (London Macmillan and 
Co , Ltd , 1930 ) 16s net 
Ms Gallop views the Basque with the eye of a 
1 calist He heartily condemns imaginative at¬ 
tempts, on insufficient acquaintance, to portray 
him as a romantic relio of a vanishing race In¬ 
stead, he finds him a reserved, unimaginative 


individual, with a strong sense of humour and 
a pronounced bias towards independence, very 
markedly shown in his attitude towards his Spanish 
neighbours m past history While it is true that 
the Basque is vanishing, it is not the race but 
the culture that is disapj>eanng A vigorous com¬ 
mercial and industrial activity carries with it 
development on lines that are purely Spanish It 
is remarkable that this energy shown by the 
Basques on the south side of the Pyrenees is not to 
be found among the French Basques 

Mr Gallop does not profess to solve the philo¬ 
logical and ethnological pioblems of the race For 
the benefit of his readers, he summarises the 
theories which have been put forward, just as he 
descnlies the country and some of the salient events 
in Basque history, in order to provide a background 
for and an niNight into Basque character Hu* 
main interest is the primitive culture of the people, 
and particularly their songs, playR, music, dances, 
legends and superstitious beliefs All these he 
describes in considerable detail and analyses with 
penetrative insight These chapters of Mr Gallop's 
hook will repay detailed examination It is evi 
dent that the Basque has a great power of as¬ 
similation as well as of improvisation The result 
is that, while boirowing from outside sources (the 
origin of some of the folk-rausio is to be recognised 
at onco as some popular air from another country), 
the element boriowed has been moulded to conform 
to a perfectly definite racial type On the other 
hand, the folk dances present many features of a 
very primitive chai actor, which Mr Gallop, without 
doubt lightly, ascribes to a primitive spring ntual 

The Bronze Age By Prof V Gordon Childe 

Pp xu+ 258 (Cambridge At the University 

Press, 1930 ) 8s Gd net 

Prok Childe s book on the Bronze Age is modest 
m appearance , but that is no criterion of its ment 
He has given his readers what might well be termed 
a complete handbook of tho period, having in view 
the needs of the beginner and that useful person, 
the general reader He takes up the story of pre¬ 
history where it was left by Mr M C Burkitt in 
“ Our Early Ancestors", and begins with the 
discovery by early man that certain kinds of stone 
are susceptible to treatment by heat—the discovery 
of metal working From this germ he traces the 
development of Bronze Age culture, highly elabor¬ 
ated m technology and art and relatively advanced 
in its system of commercial and international com¬ 
munication 

The general sketch of cultural conditions is fol¬ 
lowed by asection on the typology of the Bronze Age, 
m whioh the various classes of objects of material 
culture are passed in review and the development 
of each within the period is followed up Finally, 
the history of cultural groups and cultural move 
tnents is traced in so far as this mav be deduced from 
tbe material provided by archseologioal discovery 
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It ib scarcely necessary to say that Prof Guide's 
treatment of his subject matter is thorough and 
individual His unrivalled knowledge of the 
archaeology of the Danubian area enables him to 
apeak with authonty on the obscure racial or, as 
he would prefer to put it, cultural group move¬ 
ments at the beginning of his period He has an 
interesting if not very conclusive chapter on the 
races of the Bronze Age, but his most interesting 
point is his conviction of the persistence of Bronze 
Age peoples through later periods It is more than 
probable that he is correct, but he is no less apt 
in pointing out that in Britain, at any rate, much 
research is necessary before a definite conclusion 
can be reached Especially is this true of the bear¬ 
ing of folklore on the question 

Decorative Patterns of the Ancient World By Sir 
Flinders Petne Pp 17 h 88 plates (London 
Bntish School of Archeology in Egypt, Bernard 
Quantch, Ltd , 1930 ) 

This volume is intended to serve as the first out¬ 
line of an index to “ all the decorative imaginings 
of mankind ”, an undertaking indeed of no little 
magnitude Here, however, certain limitations 
are observed Much sufficiently known already 
is avoided , the time series hunt is set at a d 1000 , 
the examples are drawn only from Europe and 
western Asia (especially Egypt, Mesopotamia, and 
the Mediterranean), with their links m other lands 
Sir Flinders Petne hero touches agam on the value 
of decorative design as presumptive evidence of 
connexion between the designers, where histone 
connexion between the designs can be traced, on 
the ground that purely decorative design has no 
stimulus of pressure towards use or invention such 
as that which underlies an essential obviously 
needed This pnnciple is illustrated often when 
designs are brought together, as they are here, 
arranged under their classes Among them, per¬ 
haps the most sinking example is that with which 
the senes opens, a central figure with an attendant 
pair of lions, wolves, or other animals, one on 
either side This is one of the earliest motives of 
Egypt and Mesopotamia which persists through 
the ages down to the present day, wnen it appears as 
the lion and the unicorn of the Royal Arms and in 
the supporters of armonal coats 

Biology 

An Introduction to Vertebrate Embryology By Prof 
H L Wienian (McGraw-Hill Publications m 
the Zoological Sciences) Pp xi+411 (New 
York McGraw Hill Book Co , Inc , London 
MoGraw-Hill Publishing Co , Ltd , 1930 ) 20« 
net 

There oan be no doubt that the easiest approach 
to the study of vertebrate anatomy is the develop¬ 
ment of the embryo and its organogeny In recent 
ears, in American colleges fcnd universities, there 
as been a tendency to relegate certain of the 
initial subjects of the crowded medical curriculum 
to the two pre medical years of study, and to com- 
bftfe the teaching of Embryology with comparative 


anatomy and histology Thus a wider and more 
generalised field can be covered than is permissible 
in human embryology alone In the book under 
review, considerable space has been devoted to 
questions of general development, cytology, and 
the early development of Amphwxus and tne frog 
Reference is made to some of the more recent work 
of Spemann, Mangold, and Marx on ‘ organisms * 
or embryo-forming materials 

As regards the remainder, the treatment of the 
development of the chick, pig, and man follows 
conventional lines and draws for its inspiration 
upon Lillie's “ Development of the Chick ” and 
the “ Contributions to Embryology ” of the Car¬ 
negie Institution of Washington Throughout, it 
ha9 been the aim of the author to direct attention 
to the experimental aspects of the subject, and 
to make the descriptive material of the book 
complement the work in the laboratory, for 
whicn a manual has been prepared and published 
separately 

The illustrations are not all that might be desired 
In the case of those of the development of the 
human venous system (Figs 161-163) the differentia¬ 
tion of the components is not made sufficiently 
clear to aid the student m understanding what is 
a rather complicated series of steps It is doubtful, 
too, whether the substitution of “ Budonparous ” 
for “ sudorific ” as applied to the human sweat 
glands is an improvement in terminology 

Histological and Illustrative Methods for Entomo¬ 
logists By Dr H Eltnngham With a Chapter 
on Mounting Whole Insects, by H Britten Pp 
xi + 139 (Oxford Garendon Press , London 
Oxford University Press, 1930 ) Is 6 d net 

In the space of 140 pages, Dr Eltnngham has 
been successful in furnishing a concise yet lucid 
account of the standard methods employed in the 
study of the anatomy and histology of insects The 
initial chapters of the book are devoted to a de- 
scnption of the apparatus and matenals required 
for the cutting ana staining of seotions There is a 
useful chapter on the dissection and preparation of 
the genitalia, the characters of which are now ex¬ 
tensively used by systematists for the differentia 
tion of species Of not the least importance is the 
chapter on the mounting of small entire inseots, con¬ 
tributed by Mr H Britten, who recommends a 
method which is at onoe simple, effective, and tune- 
saving 

Every biologist recognises that good illustration 
is the handmaiden of morphology, and the entomo¬ 
logist with a bias towards anatomy will be en¬ 
couraged to learn that there are several mechanioal 
aids that can be used in preparing drawings of his 
subjects that render the lack of a natural artistic 
ability a matter of minor importance In teaohing 
structural complexities of individual inseot parts, 
models have a decided value, and the author has 
shown how simple models can be prepared at very 
little cost Useful hints on the colouring of lantern 
slides and photographs are also supplied foc v the 
benefit of those who are called upon to lecture on 
entomological topics. 
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Although it was the admitted intention of the 
luthor to cater for the needs of the amateur entomo¬ 
logist with no laboratory training, the book will also 
prove a useful guide to those who have adopted 
entomology as a profession A E C 

n ouleurs et pigments des tires vivants Par Dr Jean 
Verne (Collection Armand Colin Section de 
biologie, No 123) Pp 219 (Pans Armand 
Colin, 1930 ) 10 60 francs 

At every turn the students of natural history and 
if biology are compelled to consider the colora¬ 
tions of animals, and the first essential is to know 
what are the physical and chemical characters of 
the pigments with which they have to deal—and, 
if possible, how they are produced Some pig 
rnents are excretory, others for respiration, others 
for nutrition, and others to fix energy (chlorophyll) 
Living matter has a colour of its own and there 
are pigments in the blood and other internal tissues, 
in. special pigment cells, usually provided with 
pseudopodia, and m the exoskeletons of animals 
Plants have chlorophyll and the colours in fruits 
are especially interesting Then there are colours 
due to reflection, to refraction, and to light decom 
position Lastly, an animal may be coloured by 
its food The discussion from the point of view of 
protective coloration is very short, but it is un 
necessary, since the facts relating to all types of 
colour are given succinctly so that the student may 
judge for himself We recommend this as a book 
useful to and within the means of every biologist 
It has an excellent bibliography 

Chemistry 

Recent Advances in Physical and Inorganic Chem¬ 
istry By Prof Alfred W Stewart Sixth 
edition Pp xi + 387 + 6 plates (London, 
New York and Toronto Longmans, Green and 
Co , Ltd , 1930 ) 18* net 

Thh new edition of Prof Stewart’s " Recent Ad¬ 
vances ” provides striking evidence of the rapidity 
with which fundamental facts and theories of 
physioal and inorganic chemistry have developed, 
since there is scarcely a single topic in the whole 
volume which could nave been foreseen when the 
first edition of the book was issued Thus, the 
foreground of the picture is now occupied by line 
spectra and X-ray spectra, and the oackground 
by band spectra and Tesla-lummesoenoe spectra, 
whilst the centre is devoted mainly to radioactivity, 
positive rays, and other aspects of the problem of 
atomic structure Amongst these chapters on 
atomic phyBios, there are interpolated a few of a 
more chemical character, dealing with newly 
discovered elements, with various forms of active 
hydrogen, and with some new hydndes This 
Rives to the book the character of a very modem 
inorganic chemistry, but the inclusion of physical 
chemistry m the title is definitely misleading, since 
there is no reference of any kind to recent advances 
m this field (as it is commonly defined), with the 
exception of a belated chapter on “ The Donnan 
Equilibrium which might have appeared in an 


earlier edition of the book, but is now wedged 
uncomfortably between chapters on 14 The Periodic 
System ” and 14 Some Flame Reactions ” 

Whilst, therefore, Prof Stewart has provided an 
up to-date report on atomic physics and related 
topics, it would be a reductio ad absurdum to pre¬ 
tend that a book in which dipole moments and 
strong electrolytes are not mentioned can serve 
as a guide to the very real advances which have 
been made in physical chemistry since the War 
It should, however, be made clear that it is the 
title of the book that is at fault, and not the con¬ 
tents, since these are full of interest and contain 
many valuable references to work which is only 
beginning to find a place in the systematic text¬ 
books of inorganic chemistry 

The Study of Crystals a General Introduction By 
T V Barker Pp xvi + 137 (London Thomas 
Murby and Co , 1930 ) 8 s %d net 

It is greatly to be hoped that science teachers will 
respond generously to Dr Barker’s effoits to miti¬ 
gate the ill effects of specialisation in science The 
subdivision of natural science into several branches, 
while unavoidable in consequence of the extension 
of scientific knowledge, is unfortunate The teacher 
should endeavour to treat science as a unit so far 
as possible, that his pupils’ knowledge may be built 
on the broadest possible foundations But when 
it comes to the study of crystalline matter, he is 
chary of handling a subject he has never been 
taught Dr Barker’s book should assist him 
greatly, indicating how a study of crystals may 
readily be incorporated into the usual courses in 
chemistry and physics Moreover, benefit will be 
felt m the teaching of solubility and other phase- 
rule relations, heat and light, and the concept of 
isomorphism and jHilymorphism and the like 
Of the value of such a course to the pupil, no 
one can doubt who has met the numerous examples 
in physical chemistry where the slightest experience 
in the study of crystals under the microscope would 
have avoided grave error To thoso workers who 
have not had the benefit of such experience or 
instruction, the book may be cordially recom¬ 
mended , it should help to dispel the illusion that 
crystallography is essentially and necessarily a 
matter of difficult trigonometry and of no practical 
value M H H 

A Text-bool of Organic Chemistry By Dr A F 
Holleman Seventh English edition, completely 
revised with the co-operation of the Author 
Pp xx+594 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1930 ) 
17* 6 d net 

The great success of Prof Holloman’s text-book, 
of winch thirty-seven thousand copies have been 
issued in all and m tune languages, is certainly m 
part due to the point of view which the author 
expresses m the preface to the present edition 
“ So long as there is a public to buy it,” he says, 
** a novel can be reprinted unchanged , but even 
vfyth an interval of only a few years between 
successive issues, each new edition of a text-book 
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of ohemistry needs not only careful revision, but 
also the rewriting of some of its chapters ” Prof 
Holleman has taken into account the recent 
advances m the subject, including the constitu 
tion of the dioses, enzymes, and particularly the 
applications of physical chemistry to organic 
chemistry—a feature which has always been note¬ 
worthy in previous editions More attention is 
given to fundamentals than in most text books, 
and in its present form the book is by far the best 
treatise for students which is available Its use 
will make the subject interesting and provide a 
stimulus for further study 

The Structure of Silicate* By Pi of W L Bragg 
Pp 69 (Leipzig Akadenmohe Verlagsgesell 
schaft m b H , 1930 ) 5 gold marks 

It is unnecessary to insist on the significance of 
this monograph from the point of view of the 
orystallographer Under its somewhat uninviting 
title it does, however, also include much of interest 
to the chemist, the points of similarity and dis 
similarity between the silicon oxygen complexes 
which are of such importance m the inorganic 
world and the carbon chains and rings of organic 
compounds appearing clearly Other matters 
of importance which are dealt with arc the 
correct formula* for silicates—the atomic com 
ponents should be expressed on the basis of a 
constant number of oxygen atoms characteristic 
of the type of structure—and Pauling’s ideas 
upon valence, with the not dissimilar rules for the 
build of structures which have been developed by 
W L Bragg and Goldschmidt One feels after 
reading this book that it was a hopeless task to 
attempt to unravel crystal structure without the 
help afforded by X rays, but that now full de 
scnption of all crystals is likely to be a< complished 
in the not remote future 


Engineering 

Johnson's Materials of Construction Rewntten by 
Prof M O Withey and James Aston Edited 
by F E Turneaure Seventh edition Pp 
xxu -+ 859 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1930 ) 
30 a net 

The application of scientific discoveries to engineer 
mg practice generally only becomes possible when 
new technique and new matenals have been 
deveioped which make possible the application 
During the last century great advances nave been 
made in engineering, and the success achieved has 
in no small measure been dependent upon the find¬ 
ing of new materials, developments of accurate 
methods of testing the properties of materials under 
ordinary and hign temperatures under static and 
repeated stresses, and h*rw these properties are 
affected by heat treatments and manufacturing 
conditions Further, the materials that are used 
in the largest quantities in modern engineering are 
irons and steels, which are subject to rapid corro¬ 
sion in many atmospheric conditions, and thus 


where possible such metals, as well as the timbers, 
have to l>e protected by suitable coverings 
The volume before us, after a preliminary study 
of the mechanics of materials, describes the 
machines and apparatus required for the carrying 
out of the many types of tests used in modem 
engineering practice, and then proceeds to deal with 
various types of structural materials m detail 
Timbcis, cements, concrete, building stones, struc¬ 
tural clays, ferrous and non-ferrous alloys are dis- 
cussed Constitutional diagrams are given of the 
copper 7 me and copper tin alloys, and interesting 
chapters are devoted to the effect of heat treatments 
and the form on the properties of metals Clearly 
drawn diagiams illustrating these properties, and 
excellent photomicrographs showing the structure 
of metals produced by various treatments, are 
given Chapters are devoted to the preservation 
of timbers and the corrosion of metals 
The book is excellently printed, the diagrams are 
clear, and the work should prove of gieat service to 
engineoimg students as well as to those in practice 

Hydraulics for Engineers and Engineering 
Students By Prof F 0 Lea Fifth edition 
Pp xu f 775 (London Edward Arnold and 
Co, 1930 ) 21s net 

In the course of twenty two years, since its first 
apjx>arance, Prof Lea’s work has passed through 
five editions, with intermediate reprints—a fact 
which eloquently speaks for the popularity and 
acceptability of the volume to students of the 
subject It has grown considerably m bulk since 
the present writei reviewed it m Nature in 1908, 
and now numbers nearly 800 pages Designed to 
cover the vast held of engineering practice com 
prised in the modern science of hydraulics, the ex 
pansion is scarcely to be wondered at, and, indeed, 
in turning over the leaves, one does not find that 
there is any inclusion of inappropriate material or 
pleonasm of treatment 

Nearly a fifth of the volume is devoted to a 
consideration of t urbine and water wheel problems, 
and another important section of 130 pages is ab 
sorbed in a consideration of the subject of centri¬ 
fugal and reciprocating pumps While the subjeot 
as a whole is treated comprehensively and os 
analytically os one might reasonably expect in a 
volume which aims at serving the needs of students, 
it is possible, of course, to point to some matters xn 
which there is room for inclusion of material The 
treatment of flow in pipes and channels is full, but 
there is no mention to be found of Dr Herbert 
Chatley’s researches in connexion with the Whang- 
poo and Yangtse nvers, oi more than a meagre 
reference to the striking conclusions m Barnes’ 

“ Hydraulic Flow Reviewed ”, which the present 
writer came across on a first perusal, but failed to 
trace afterwards by means of the index Indeed, 
the index is a little defective on several points 
These, however, are minor details Taking 4i U 
aft a whole, Prof Lea’s work is a substantial 
and serviceable contribution to the literature on 
hydraulics, and, as heretofore, will be found an 
extremely useful guide to the practitioner, as well 
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%8 to the student The book is admirably produced 
md the diagrams are clear and distmot 

The Elementary Principles of Wireless Telegraphy 
and Telephony Bv R D Bangay Third 
edition revised by 0 F Brown Pp xn + 268 
(London Iliffe and Sons Ltd 1930 ) 10a 6d 
net 

To anyone desiring instruction in the principles 
underlying the working of modem radio apparatus 
this work can be recommended It is necessary 
to have a working knowledge of electricity and 
magnetism and the principles of wave motion 
Ihis is given first and then we have chapters on 
aerials receivers masts thermionic valves and 
tnodes their use os amplifiers being explained 
There is a good chapter on the frequency atabihsa 
tion of transmitters descriptions being given both 
f control by tuning forks and by quartz oscillators 
The design of a modern broadcast radio receiver is 
fairly fully described and also the use of a c and 
1 c eliminators 

Stress is laid on the danger of amateurs using 
1 ome made all electno sets which are connected 
duectly with the public electric supply mains 
J here is always a risk that sooner or later one of the 
outers of the public supply mams may make con 
tact with earth thus raising the potential of the 
middle mam to 200 volts or more In this case there 
is a real risk from shock and the fire risk is also 
sernua The Institution of Electrical Engineer s 
publishes regulations showing how these risks can 
\ e obviated There is a chapter on radio direction 
finding which gives in little space a descnption of 
the Bellini Tosi and the Robinson systems The 
final chapter discusses the propagation of waves 
md the causes and effects of atmospherics The 
lower ionised region of the atmosphere produces 
little attenuation on very short waves and hence 
short waves which suffer multiple reflections bo 
tween the ionised layer and the earth frequently 
travel better by day than by night No method 
of eliminating entirely the effects produced by 
atmospherics nas yet been found 

itiermhng Current Electrical Engineering By W 
ToIm3 Maccall Second edition Pp vui + 496 
(London University Tutorial Press Ltd 1930 ) 
15# 

Tms book can be reoommended to students reading 
for the B Sc examinations of the University of 
fondon It gives the neoessary groundwork for 
the electrical technology required in the exaraina 
tion Very little knowledge of the calculus is re 
[uired and the author s aim has been to make the 
theoretical part of the subject Easily intelligible to 
the average student This naturally prevents bun 
liscussing many of the difficulties that arise He 
uves however a fair number of references to 
dvanced books and papers We were pleased to 
Jiotioe that he has brought the nomenclature mto 
| ne with the British Standard Glossary (published 
V the B E 8 A ) The word capacitance instead 
f capacity (electrostatic) seems now to be 
k nerally adopted 


The chanter on harmonic analysis is rather brief 
No clear distinction is drawn between the Fourier 
analysis and the Lagrange method of interpolation 
Perry s method is an example of the former and 
Rungo s method of the latter We think the best 
and most accurate way of analysing a wave is to 
a pply the modern formulae for mechanical quadra 
ture to the I ouner integrals It is pointed out that 
various authois following the interpolation method 
of Rungo have given schedules to facilitate the 
calculations when the harmonics have to be calou 
lated to the eleventh or beyond One authority 
quoted divides the half penod into 26 ordinates and 
then gives a schedule for getting the first 25 har 
monies inclusive It seems to us that this would be 
a waste of labour The vilues of the harmonics 
above the ninth obtained in this way would prob 
ably be inaccurate unless it so happened that no 
harmonics gteit-cr than the twenty fifth were 
prewt nt 

Easi/ Lessons m television By Robert W 
Hutchinson Pp vu + 175 (Lon Ion Umvei 
sity Tutorial Press Ltd 1930) 1* { )d 

It seems fairly certain that television will have a 
great future but like all inventions it is difficult to 

{ iredict when it will become commercially success 
ul Of the systems in use that invented by Baird 
seems to havt made the greatest progress and this 
little book gives an excellent description of it m 
non technical language Perhaps too much stress 
is laid m the opening chapter on the atomic nature 
of clectucity It is not very instructive to quote 
numbers beyond our comprehension A clear 
description is given of the photoelectric cell which 
enables a varying light scattered by the object to be 
televised mto a varying current of electricity 
The varying currents can then be changed by a neon 
lamp to a fluctuating light which can bo received 
on a screen for television noon is found to be the 
best gas to use as it responds instantaneously to 
changes in the current 

The thermionic valve and the radio receiving set 
are described and the book finishes with a de 
scnption of the televising of a silent film (called 
telocinematogiaphy) television in the theatre and 
telephotography The Siemens system is used by 
the Post Office for transmitting pictures to Germany 
and Denmark the Behn system is largely used m 
Franco and the Bell system m the United States 

Modem Bridge Construction a Treatise setting 
forth the Elements of Bridge Design and tHus 
traling Modem Methods of Construction By F 
Johnstone Taylor Pp xu+235 (London 
Crosby I ockwood and Son 1930 ) 15# net 

A short treatise on any branch of engineering 
may serve as an mtroduction to the subject as 
a handy book of reference or as a guide to the 
latest practice The book under notice may well 
do all these In twelve chapters the author deals 
in turn with masonry bridges small steel bridges 
trussed girders girder bridge construction steel 
bridges constructional details steel arch bridges 
swing bridges lifting bridges erection methods, 
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U rro concrete bridges, and suspension bridges The 
aim of the book m the first place is to meet the 
needs of the average civil engineer, who requires 
some knowledge of bridge design, and of the ex¬ 
amination candidate It covers the ground in a 
plain, straightforward manner The use of higher 
mathematics has been avoided so far os possible, 
the diagrams are clear, and there are numerous 
ieferences to rex ent bridge construction as described 
in the Engineer, Engineering , and other journals 

Geography 

('ornwali a Survey of its ('oast, Moors and 1 alleys , 
with Suggestions for the Preservation of Amenities 
Prepared by W Harding Thompson for the Corn¬ 
wall Branch of the Council for the Preservation of 
Ruial England With Notes on the Antiquities 
of Cornwall, by Chailes Henderson Pp xix + 
130+42 plates (London University of Lon 
don Press, Ltd , 1030 ) 17« 6d net 

Anothkk handsome, well illustrated quarto has 
been added to the hbiary dealing with the pxosorva 
tion of English landscape The suggestions of 
most general importance are those relating to the 
coast Support is given (so far as concerns Corn 
wall) to the proposals which have been made to the 
National Paik Committee, that in Cornwall and 
the opposite peninsula of Ptmbrokeshm the 
National Coast Parks of Britain should be situate 
In the opinion of the authors of the Cornwall 
survey, “ The formation of a National Coastal Park 
would afford lasting benefit to visitors from urban 
<entres, and incidentally it would benefit a county 
suffering from unite industrial depression 

The frontages for coastal parks, shown m a 
special map, arc nearly the same as those suggested 
in my evidence to the National Park Committee and 
my book upon the subject , but the authois of the 
present survey have improved upon those suggestions 
in one impoitant particular, namely, by extending 
farther inland the proposed coast park on the west 
of St Ives, so as to include the district of pie 
historic monuments which here, as m the Pembroke 
shire promontories add gieatly to the romantic 
interest of the scene The i ©commendation also 
that steps should be taken “ with a view to keeping 
open a public footpath all round the coasts of 
Cornwall ” is welcome This is, indeed, a matter 
which should engage the immediate attention of 
local authorities in every maritime county 

Vattuhan Cornish 

GrundzUge dtr Pkysiogeographte Mit Benutzung 
von W M Davis Physical Geography und der 
deutsi hen Ausgaben , zum Gebrauoh beim 
Studium und auf Exktirsionen Neu beurbeitet 
von Prof I)r Gustav Braun Band 1 Spezielle 
Physiogeographe Pp xn + 178 8 gold marks 

Band 2 A llgememe vergleichende Pkysiogeographie 
Dritte Aufluge Pp xji+250 10 gold marks 

(Leipzig und Berlin B G Teubnei, 1930 ) 

Pro? Braun has based this small text book of 
physical geography on the well known volume of 
Prof W M Davis which first appeared in 1889 


and afterwards was translated into German The 
work has undergone thorough revision, which 
entailed rewriting several of the sections, including 
those on weather and climate It covers the whole 
groundwork of the subject, including the distribu¬ 
tion of vegetation Some of the original illustra¬ 
tions romain, but many are new or derived from 
various sources, and their excellence is one of the 
best features of the book Particular attention 
has been paid to reference to original sources and 
each section has copious reference to books and 
papers A glossary of English and German tochm 
cal teims is a useful addition The book should 
prove of great value to students, and fully equals 
any work of the same standard now available in 
English 

Death l alley the Facts By W A Chalfant 

Pp ix+ 155+16 plates (Stanford University, 

Cahf Stanford University Press , London 
Oxford University Press, 1930 ) 16* net 
Grand Canyon Country By M R Tillotson and 
Frank J Taylor Pp via +108 + 15 plates 
(Stanford University, Calif Stanford Umver 
sity Press , London Oxford University Press, 
1929 ) 9* net 

Thfsk two small and beautifully produced volumes, 
although they bear no indication of belonging to 
any series, have considerable resemblance in tlieu 
point of view and scope Neither deals with new 
material nor is in the nature of a personal narrative, 
but both give useful summaries of facts of history 
and physical conditions They are, in short, 
handbooks of scientific information The volume 
on the Death Valley is the fullest and contains 
useful chapters on plant and aruinal life, in addition 
to sections on physical geography and geology 
Each volume has some well chosen photographic 
llluxtiations and a 1 tartograph 1 or pictorial map 
printed on the end papers That of the Grand 
Canyon country is so full of whimsical pictures 
scattered over the map that a popular use of the 
volume is suggested The Death Valley map has 
no flights in imagination 

Geology 

Geochemie in ausgeimhllen Kapiteln Von W J 
Veinadsky Autonsierte Obersetzung aus dem 
Russischen von Dr E Kordea Pp xu + 
370 (I^ipzig Akademische Yerlagsgesellschaft 
mhH, 1930 ) 25 gold marks 

Clarkk s invaluable “Data of Geochemistry” 
is justly so highly esteemed, especially in English 
Hpeaking countries, that there has been a natuiai 
tendency to regard it not only as an indispensable 
compilation of data but also as a standard ex 
position of geochemistry itself Only recently ha^ 
this tendency been checked by growing acquaint 
ance with the brilliant work of Fersman, Vcr 
nadsky, and Goldschmidt A most useful and 
illuminating little book was published in French 
by Vernadsky in 1924 under the title “ La G£o 
ohmue ” In 1927 a revised translation appeared 
in Russian, and now a third and greatly enlarged 
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edition has become available, this time in German 
\fter an historical introduction, the mode of 
occurrence of the chemical elements m the earth’s 
crust is passed in review, with special reference to 
their concentrated or dispersed distribution in the 
successive earth shells, including that of the 
biosphere The succeeding chapters deal in great 
detail with the geochemistry of manganese 
with silicon and silicate minerals, including the 
parts played by compounds of aluminium and 
iron and the significance of the colloidal state , 
with the carbon cycle and the geochemical activities 
of living organisms , and finally with the distn 
bution of the radioactive elements and their rela 
tioti to lead and helium and the earth’s thermal 
history The book concludes with an excellent 
annotated bibliography and indexes of authors and 
subjects 

The author is to be congratulated on a work of 
fascinating interest, imbued throughout with the 
spirit of research, and touching evervwheie on 
points of great importance to geology and chemistry 
that are generally passed over m moie formal text 
books As thiee other languages have already 
had their turn, we may perhaps be allowed to 
< \ press the hope that when the fourth edition 
is prepared it may be published in English Its 
welcome is already assured 

American Mesozoic Mammalia By George (Jay 
lord Simpson ( Memoirs of the Peabody Must urn 

of Yale University , Vol 3, Part 1 ) (Published 
on the Othmel Charles Marsh Publication Fund ) 
Pp xv+235 (32 plates) (New Haven Yale 
University Pi ess , London Oxford University 
Pi ess, 1020 ) 5 dollars 

r lms work forms a companion volume to the same 
author’s monograph on the European Mesozoic 
mummals which was published in 1028 as a cata 
logue by the Trustees of the British Museum In 
the present volume the author has rounded off his 
investigations by a description of the pie Tertiary 
mammals of the Amencan continent While there 
are here no faunas at present known quite so early 
as the Rheetic and Middle Jurassic of the Old 
World, there are, on the other hand, at least a few 
places where Cretaceous mammal remains occur 
\ knowledge of what happened in this period is so 
t ssential to our understanding of the evolution of 
placental and marsupial lines, and the localities and 
their yield of specimens so scarce that the dozen 
genera of marsupials and three of placentals here 
<atalogued by Dr Simpson acquire considerable 
im|K)rtance 

A large part of the general description of the six 
Mesozoic orders of mammals has already been given 
in the British Museum Catalogue, where also 
questions as to their reptilian origin and their inter¬ 
im lationships are fully discussed To thiR every 
reader of the present memoir will have to refer 
I he two works with their excellent plates and 
Inures, and the sound and workmanlike treat 
inent of the subject, form an admirable and useful 
Peatise 


Limestones their Origins t Distribution and Uses 
By Dr F .1 North Pp xxui + 467 (London 
Thomas Murby and Co , New York D Van 
Nostrand Co , 1930 ) 1 (to net 
Few people realise the importance of the part 
played by limestone in the economic life of the 
nation It enters into nearly every phase of human 
industry, and on its varied uses Dr North has 
wutten a most interesting and readable book 
No aspect of the subject appears to have escaped 
his attention , he deals with the origin of lime¬ 
stones and their distribution in the various geo 
logical formations in such a mannei as to make the 
book an excellent introduction to the science of 
geology, and it may be recommendod confidently 
to the general reader who desires to know some 
thing of the history of the earth The book is 
profusely lllustiatea, and to each chapter is ap¬ 
pended a list of references which form a useful 
bibliography of the subject 

As evidence of the care taken by the author, the 
book is remarkably free from errors One, however, 
may be pointed out On page 242 it is stated that 
the lower part of the Speoton Clay “is of Jurassic 
age (corresponding to Portland and Puibeck Beds)” 

A similar mistake is to be found on page 185 There 
are no marine representatives of the Portland and 
Pur beck rocks in Yorkshire the beds referred 
to hy Dr N oi tk are now placed in the Lower 
Cretaceous 

Mathematics 

Theory of Functionals and of Integral and Iniegro - 
Differential Equations By Prof Vito Vol terra 
Edited by Prof Luigi Fantappie Authorised 
translation by Miss M Long Pp xiv+226 
(London, Glasgow and Bombay Blackie and 
Son, Ltd , 1930 ) 25* net 
This translation of lectures, delivered in 1925 before 
the University of Madrid and since corrected and 
improved by the author, gives a concise survey of 
1 functionals first studied by him in 1887 under 
the name of “ functions depending on other 
functions ”, and later called “ functions of lines ” 
The first chapter gives definitions, properties of 
functionals, and operations performed on them 
The second chapter treats of problems of the 
functional calculus and in particular of integral 
equations Then follows a chapter on the extension 
of the concept i analytic function 5 to functionals 
and, more particularly, extensions of the Riemann 
and Cauchy theories of conjugate functions in the 
xy plane to conjugate functions in space The 
fourth chapter treats of the composition and 
perrautabihty of functions, and leads to an exten¬ 
sion of the concept 1 power senes of a vanable ’ to 
functionals The fifth chapter deals with integro- 
differential equations and functional denvative 
equations and their relations to tho Hamilton - 
Jacobi theory, the new quantum electro-dynamics, 
and Green’s functions The last chapter gives a 
summary of the applications of functionals to a 
variety of topics , in order to give some idea of the 
wide range of tho subject matter of the lectures we 
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may mention the calculus of variations, oscillations 
of fakes and membranes, and hereditary problems 
in dynamics, elasticity, and electromagnetism 
As the treatment is very concise, and detailed 

J iroofs are rare, the book is difficult to read, but 
ull bibliographies appended to the various chapters, 
frequent references in the text, and an excellent 
translation will no doubt prove of great assistance 
to the reader No one interested in the topics 
dealt with can afford to ignore this work by one of 
the most prominent Italian mathematicians 

Vecional Mechanics By Prof Louis Brand 
Pp xvu + 544 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1930) 25* net 

The book boforo us is intended as “ an introductory 
text book on mechanics for students of engineering 
and physics ” It fulfils the first of these functions 
perfectly, in so far as it includes a great number of 
problems and worked examples chosen from topics 
of special interest to engineers Physicists, how 
ever, are not so well catered for, and unfortunately 
some of the fundamental principles are not given in 
a form sufficiently general for the purposes of 
modern physics Thus, Newton’s Second Law is 
stated only for mvauable masses, and the Third 
Law oidy for central forces, no provision being 
made for extensions to relativity problems and to 
ele< tromagnetic systems 

These are but slight blemishes on an otherwise 
excellent book which should prove of great use to 
engineering students Vector methods are used 
freely and are sufficiently explained in two chapters 
on vector algebra and vector calculus A chapter 
is devoted to three dimensional statics, and it in 
eludes an elegant method of reducing the general 
system of fones, first to two forces and then to a 
force and couple There is a long chanter on the 
kinematics of plane motion with applications to 
linkages and various gears, and another on the 
dynamics of rigid bodies with applications to the 
balancing of masses, to governors of various typos, 
and to the gyroscope as used in engineering 
Although intended primarily for students in 
American universities, it will no doubt be of 
interest also to English students and teachers 

Topology By Prof Solomon Ijefschetz (American 
Mathematical Society Colloquium Publications, 
Vol 12) Pp ix+ 410 (New York American 
Mathematical Society , Berlin Hirschwaldsche 
Buchhandlung , Cambridge Bowes and Bowes, 
1930 ) 4 60 dollars 

The monograph under review illustrates in a 
striking way the great progress made in mathe¬ 
matics in recent years even in so specialised a 
branch as Analyse Situs, for the bibliography 
includes nearly three hundred references, almost 
all to papers published during the last deoade 
The work is riot a text-h^ok, out, as it were, a 
digest of research work done in the subject since 
the publication of Veblen’s “ Analysis Situs ” in 
1922 Consequently, it mokes great demands on 
the reader's knowledge, and is not suitable as an 


introduction to the subject, but it is of great 
importance to the expert in topology, and will 
prove to be a mine of information for all engaged 
in research m this field 

The topics treated are the elementary com¬ 
binatorial theory of complexes, the topological 
invariance of the homology characters, manifolds 
and their duality theorems, chains on a manifold, 
product complexes, transformation of manifolds 
and infinite complexes, with applications to analysis 
and algebraic geometry The book is well ar¬ 
ranged and clearly written, as may be expected 
from one who, like the author, has distinguished 
himself by research in the subject, and appears 
likely to exert a beneficial influence on future 
research 

Miscellany 

George Kastman By Carl W Ackerman Pp 
xvm + 522 + 25 plates (London Constable and 
Co , Ltd , 1930 ) 24 s net 

Georoe Eastman is a man of great faith, enor¬ 
mous energy, and indomitable perseverance He 
left school at fouiteen years of age (1868) and 
worked in an assurance agency, and a year later 
he became practically interested in photography 
In 1877, after he had been working hard making 
emulsions and a coating machine, often all mght, 
for he was still engaged as a clerk during the day, 
he determined to make plates commercially, and 
in 1879 he patented his coating machine, and in 
1880 he was in business for himself In 1884 he 
got the notion of a transparent film, and was 
obsessed with its advantages , and m the same year, 
in conjunction with Mr Walker, he patented the 
roll holder These were the beginnings of the 
Eastman Kodak Company 

The company has not always sailed m smooth 
waters—far from it, but when his partners were 
pessimistic, when some of his employees conspired 
against him, when the Government took action 
against him because of the vastness of his business, 
and when in early times the company was in debt, 
Mr Eastman was always optimistic He wrote 
“The manifest destmy of the Eastman Kodak 
Company is to be the largest manufacturer of 
photographic materials in the world, or else to go 
to pot ”, and he took good care to realise the former 
alternative He also wrote “ I am a believer in 
one man management and that a Board of Directors 
is valuable oifly as an advisory instrument to a 
good manager” He believed in full-page ad¬ 
vertisements and many of them In the year 
1896 he made his one hundred thousandth kodak, 
and at the factories at Rochester (N Y) and 
Harrow was making about one hundred miles a 
week of film and photographio paper Mr Eastman 
has been a great and generally anonymous helpei 
of the needy all his life, increasing his gifts as hi 
was able until they reached millions of dollars 
The author has used the enormous mass ot 
documents at his disposal with much skill m writing 
the fourteen chapters, or essays, of which the book 
consists, and has appended a very full and useful 
index 



Supplement to “ Nature” March 7,1931 


371 


The Indexing of Books and Periodicals By Dr 
JohnW T Walsh Pp 118 (London Edward 
Arnold and Co , 1930 ) 6a net 

It cannot yet be said that the good index is the 
general rule, whether for books or for periodical 
literature, and no reader of Nature will regard a 
new book on the subject as superfluous Dr Walsh’s 
book does not deal with mam theoretical principles, 
and contains little that is new for actual‘practice, 
but the mam features that make for good indexing 
cannot be repeated too often, and they are here, on 
the whole, set out with due emphasis 
Dr Walsh is, however, not always clear m his 
directions For example, an alphabetical senes 
such as “ Cat, Domestic—Catfish—Catgut—Cat 
skins ” is characterised as most undesirable on one 
page, but appears to be justified by the rule given 
on the next And why does Dr Walsh say that 
the most suitable form of index for 4 abstract ’ 
journals is the classified form, with a reference to 
the Brussels decimal scheme ? It is not easy to 
soe why this type of journal should be placed for 
this purpose in a class by itself, and why the alpha¬ 
betical arrangement should here be discarded It 
may be advisable for the abstracts themselves to 
he arranged in class order, for tfiey are designed 
to be used at the moment of publication as a survey 
of the current literature of their subject But for 
the annual index, which is only as a rule a finding 
tool for some specific feature and ought not to take 
the place of a ‘ contents list ’ (as Dr Walsh rightly 
points out), the arrangement would be most in¬ 
convenient In any case the inclusion of the sug¬ 
gestion without elaboration will only confuse the 
class of reader for whom this book is designed 
The author has evidently read widely on his 
subject, but seems to have been unduly influenced 
by works on general cataloguing and classification, 
which have to some extent obscured for him the 
real nature and function of the index For all that, 
the book is a practical manual which contains 
much that will help the inexperienced 

God in Christian Thought and Experience 
By the Rev W R Matthews (Library of 
Constructive Theology ) Pp xix + 283 (Lon 
don Nisbet and Co , Ltd , 1930 ) 10s 6 d net 

<( To a discerning eye ”, says Dr Matthews in his 
preface, “ it must be clear that the mam question 
which is being decided in the world to-day, is 
whether or not the majority of men shall continue 
to believe in God ” One of the difficulties with 
which the would-be constructor of a tenable 
theistic theory is faced is the absence of any 
generally accepted philosophy All we can boast 
is “ a generally accepted body of knowledge which 
stands for the modem world as sobd and un¬ 
questionable as the logic and metaphvsic of Aris¬ 
totle stood for the later Middle Ages , that is to 
say, natural science Yet science does not seem 
able to provide us with any solution of ultimate 
problems Here it leaves us unsatisfied 
There is scope, then, for someone who, starting 
from the commonly accepted results of natural 
science, will tell us as much as he can from that 


point of view, and indicate exactly what we must 
not hope to learn from him Dr Matthews does 
not claim to attack the problem from this end , 
he takes as his starting point “ the Christian experi¬ 
ence of God ”, and tries, in view of it, to formulate 
a theory of the divine nature which may be accept¬ 
able to the reason, and not contradictory to the 
knowledge, of modern men Thus his book will 
interest theologians more than men of science 
Yet scientific workers may well acclaim any work 
which will enlighten theologians , and this the 
present volume can scarcely fail to do 

Philosophy and Psychology 

(1) The Psychology of Insanity By Dr Bernard 
Hart (The Cambridge Manuals of Science and 
Literature ) Fourth edition Pp xxxv +176 
(Cambridge At the University Press, 1930) 
3s net 

(2) Psychopathology its Development and % is Place %n 
Medicine By Dr Bernard Hart Second edi¬ 
tion Pp vn +178 (Cambridge At the Uni¬ 
versity Press, 1929 ) 8* 6d net 

(1) Dr Bernard Hart’s little book has been re¬ 
printed almost annually since 1918, and now we have 
a new edition, the fourth The book gives an extra¬ 
ordinarily good account of insanity and may well be 
read by any educated layman, particularly the 
social worker, with great benefit Hart explains 
mental mechanisms like projections, which are of 
such common occurrence in the everyday life of the 
normal ‘ man in the street * This edition has had 
an introduction specially written for it, m which 
Hart gives a brief historical account of the influence 
of Janet but more particularly of Freud He points 
out how Freud’s views have been developed and ex¬ 
tended, although the original ideas remain much 
the same We cannot help thinking that everyone 
ought to read this book, and that the mental 
hygiene of the community would benefit by it 
(2) In “ Psychopathology ” Dr Bernard Hart pre¬ 
sents us with his Goulstoman Lectures delivered in 
1926, with the addition of three chapters one on the 
psychology of rumour, one on the methods of 
psychotherapy, and one on the conception of dis¬ 
sociation These last three papers had all been 

E ublishod already Dr Hart naturally devotes a 
Lrge amount of his apace to the views of Freud 
He also amply considers the views of Jung, but un¬ 
fortunately appears to have little use for the theories 
of Adler These, we think, might have been given 
more space, as they appeal to quite a number of 
clinicians who do not accept Freud’s all-embracing 
use of the word sex 

Lectures on Ethics By Immanuel Kant Trans¬ 
lated from the German by Louis Infield Pp 
xiv + 253 (London Methuen and Co , Ltd , 
1930) 105 6 d net 

It is much to be hoped that this little book will 
attain a wide circulation It has several points of 
special interest, besides being a short handbook of 
practical morals, easily and pointedly written and 
ynth clear anticipation of the great thinker’s main 
construction of ethics, which followed shortly after- 
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wards, in 1781 The interesting literary point is 
that we have in this book, taken down very fully or 
written out immediately afterwards, Kant’s own 
words in lecturing, and the result is very similar, 
from the literary point of view, to most of the works 
of Aristotle 

The main note of Kant’s moral system is struck 
in the earlier section, where he puts aside the Aris¬ 
totelian doctrine of the mean as an obvious idea of 
no depth or scope, and la^s down his own canon of 
the moral imperative 

Two other points of special interest to contem 
porary thought stand out conspicuously One is the 
frequent reference to the claim of mankind os a 
whole “ We should have but a low opinion of 
ourselves as individuals, but as representatives of 
mankind we ought to hold ourselves in high esteem 11 
We are to do right not because it is the will of God, 
though we are led also to believe that it is that, but 
because it is the prerogative of our nature to do so, 
all mankind speaking to us through the individual 
conscience 

The other salient point is the ideal agreement of 
mankind, which gives us in its purest form the 
sanction of the moral imperative, and should, in the 
practical and political form, be the object of all 
good men to achieve by law and institution on 
earth Kant h defence and advocacy of a league 
of Nations is nowhere more convincingly and 
feivcntlv expiessed than in the concluding para 
graphs, which might well be adopted as a motto by 
the League of to day F S M 

The Human Muni By Karl A Meiinmger Pp 

xiv +477 +xi (New York and London Alfred 

A Knopf, 1930 ) 21s 

Dr Mfnningmi, who is a well-known Amencan 
psychiatrist, has attempted to place befoie the lay 
reader the pioblems of mental disorder This is a 
difficult task, foi the subject is a highly technical 
one, and to make it intelligible and at the same time 
preserve its dignity would appeal to be a task of 
the severest Yet the authoi has presented what 
is probably the best account of the human mind 
viewed from the abnormal side It is a book which 
may be read to great advantage by psychiatrists 
as well as the lay reader The author’s explanation 
of mental mechanisms looked at from an analytic 
point bf view is excellent, and his case records, 
which arc perhaps the most fascinating part of the 
book, show an extraordinarily wide and sympathetic 
understanding of the distraught mind Some of 
the explanations of aberrant conduct may appear 
exaggerated to the uninitiated, but they arc very 
laminar to those who have to deal with the mentally 
abnormal 

Don Juan and othtr Psychological Studies By Prof 

Gonzalo R Lafora Translated by Janet H 

Perry Pp 288 (London Thornton Butter 

worth, Ltd 9 Jl 930 ) Is 6d net 
In “ Don Juan and other Psychological Studies ”, 
Prof* Lafora, who occupies the chair in psychiatry 
of the University of Madrid, presents us with a 
senes of most interesting studied of the abnormal 
He describes a patient of his own who very closely 


resembles the personality of Don Juan, and con¬ 
siders that it was quite possible for an individual so 
hopelessly erotic as Don Juan to have existed In 
his c hapter on lay and religious miraculous cures, 
he points out that m Lourdes in 1923 only eighteen 
out of nearly a million invalids who attendod were 
cured At the same time, no figures are provided of 
the many who die or are worn out by the journey 
A certain number of the cures relapse, yet we are 
told nothing of this In his study of cubism and 
expressionism he points out, as others have done, 
the resemblance between this form of art and the 
drawings of so many of the insane It is quite im¬ 
possible to tell from a given picture whether the 
artist was sane or insane With this statement of 
the author’s we are heartily in agreement The 
book throughout is a most level headed exposition 
of the abnormal, and to anyone familiar with the 
writings and drawings of the insane and mentally 
unbalanced it will appear by no means as an ex¬ 
aggeration 

Sleep \\ hy ue need It , and How to get It By Dr 
Donald A Laird and Charles G Muller Pp 
x +212 (London Williams and Norgate, Ltd , 
1930 ) 6s net 

Laird and Muller have made an excellent attempt 
to solve some of the problems of sleep in a practical 
manner It is typically American One is inclined 
to take the statement that 60° F is too cold foi 
children to do good work cum grano sabs The 
book, however, is full of practical points, Huch as 
small hints for diminishing noise, etc It is doubtful 
if in Gieat Britain many people lie and read in bed 
wjth a lamp attached to the Book they are reading 
so as to assure a constant volume of light We 
cannot imagine moth balls helping to woo sleep 
Coffee is found to be not guilty of voiy many of the 
cases of disturbance of sleep laid at its door E\ 
citcment during the evening is a much more impol t 
ant sinner 

Physics 

A Treatise on Light By Dr R A Uoustoun 
Sixth edition Pp xi+494 (London, New York 
and Toronto lxmgmans, Green and Co , Ltd , 
1930 ) 12a 6 d net 

This treatise, which is now ui its sixth edition, is 
an admirably well balanced book It is divided 
into four parts The first treats of geometrical 
optics, a subject which some physicists forget is of 
great practical value The second discusses physi¬ 
cal optics, finishing with the Kerr effect In part 
three, spectroscopy and photometry are discussed 
and the latest developments are described We ex 
pected the author to be more definite about colour 
blindness, on which he is an authority , but he has, 
perhaps wisely, confined himself to a brief state 
ment of the mam theories The descriptions given 
of the wonderful advances made in spectroscopy 
the spectral senes, the infra-red, the ultra-violet, 
and the X-rays will be helpful to many The la&t 
section of the book gives the foundations of the 
mathematical theory and its later developments, 
due stress being laid cm the quantum theories of 
the propagation of light and on Poyntmg’s theory 
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of the pressure of light The chapter on ether and 
relativity is interesting The usual unconvincing 
statements are made about the relativity of time 
and space The author says, u Relativity is conse 
quently now accepted as a faith It is inadvisable 
to devote attention to its paradoxical aspects ’ 
The warning perhaps means that ‘ this way mad¬ 
ness lies and many will agree with him It is 
pom ted out that if we adopt Einstein's theory, 
since every observer has his own system o! space 
and time, it is easier to abandon the conception of 
an ether and think of the light itself as having sub 
Htance and moving through the void A description 
of the Hilger interferometer, Moseley’s work on 
X ray spectra, cosmic radiation, and Kodacolor 
photography completes this useful volume 

The Physics of Solids and Fluids with ltecent De 
velopments By P P Ewald, Th POschl, and 
L Prandtl Authorised translation by Dr J 
Dougall and W M Deans Pp xn+372 +4 
plates (London, Glasgow and Bombay 
Blackie and Son, Ltd , 1930 ) 179 fid net 

Alihouuh of recent} ears the attention of physicists 
has been so much concentrated on electrons and 
quanta, the study of the properties of matter in the 
solid and liquid states has made great progress, 
with the result that text hooks on the subject have 
bet n growing old fashioned This volume contains 
a number of articles which appeared as part of the. 
eleventh edition of Muller Pouillet’s ‘Lclirbuch der 
Physik ”, and it is satisfactory to have them trails 
la ted into English and collected in this convenient 
form Prof Poschl, of Karlsruhe, contributes an 
interesting chaptei on elasticity and strength of 
materials, and a short chapter on the friction of 
solid bodies Pi of Ewald writes a chaptei on the 
mechancial structure of solids from the atomic point 
of view, in which the lattice theoiy of er}stals is 
descnbed and a useful account of single ciystals 
is given Finally, Prof Prandtl, of Gottingen, con 
tnhutes three chapters on the equilibrium and the 
flow of liquids and gases These are to be recoin 
mended to anyone taking up the scientific study 
of aerodynamics The illustrations ai e noteworthy, 
and special mention must be made of the fine photo 
graphs of slip and fracture by Dr G Sachs and 
those of stream lines in air and in water 

Fmfiihrung tn die Theorte der Wdrme zum 
Gehrauch bei Vortragen } sowie, zum Selbstunier 
ncht Von Prof Dr Max Planck (Emfiihrung 
tn die theoretische Phystk, von Prof Dr Max 
Planck, Band 5 ) Pp vu + 251 (Leipzig S 
HirzeL 1930 ) 8 gold marks 
This book is the last volume of a senes entitled 
An Introduction to Theoretical Physics ”, and 
it is in keeping with Planck’s work that the last 
volume is on the theory of hoat instead of the 
theory of electricity and magnetism Planck has 
shown that the theory of heat can be built upon 
t he foundation of mechanics and electromagnetism 
It is not intended that this volume should replace 
fhe two works on thermodynamics and heat radia¬ 
tion, so well known to all students of physics 


These branches of the study of heat are treated 
here in loss detail, and an introduction to the theoiy 
of heat must have a more general character It 
is m four parts, and the content of the first, third, 
and fourth is familiar to students of Planck s 
contributions to the theory of heat These make 
very pleasant reading, especially the first part, for 
it is always a delight to read Planck on the laws of 
thermodynamics The second part is on the con¬ 
duction of heat, and is the only part which tends 
to relieve the work of its rather specialised char 
at ter It is an intioduction to certain parts of the 
subject of lit at rather than to tht general thcorv 

Les quanta Par Prof Georges Dejardin (Col 
lection Armand Colin Section de physique, 
No 121 ) Pp 224 (Pans Armand Colin, 
1930) 10 50 francs 

Phof Dfiardin’s k modcste ouvrage ” is octuall} 
an exceptionally good account of quantum theory 
in which he shows a nice appreciation of the extent 
to which mathematics can bo toleiated by the 
ordinary honours student of physics The course 
followed is the historical one, the radiation problem 
being taken first, and, after that, specific heats, 
the photoelec tiu effect, the scattering of X rays, 
elementary spectroscopic theory, and, finally, the 
new quantum mechanici Details of expenments 
are not gnen, hut theie is no luck of illustrative 
Jesuits, generaII\ from fairly recent publications 
Thtrt is a gicat deal to be said foi the omission of 
i such details even from molt pretentious ticatises, 
the stucknt being left to refer to original papers 
for these—with of com so please directions as to 
what he is to lead Prof Dtjardin 1ms succeeded 
in covering much ground in this small and in 
expulsive volume which if lead in conjunetion 
with P Bncout s (hides et elections , m the 
same senes, furnishes a veiy satisfaetoiy ionise on 
modem physics 

Theoretical Mechanics the Theory of the Potential 
B} Prof William Duncan MacMillan Pp xm + 
469 (New Yoik McGraw Hill Book Go , Inc , 
London McGraw Hill Publishing Co , Ltd , 
1930 ) 25* net 

To the authors remaik that the theory of the 
potential is very useful from the point of view of 
the physicist and very beautiful fiom the point of 
view of the mathematician, wi may add that it 
introduces a class of functions of fundamental 
importance in connexion with wave mechanics 
Whether they are best approached for this puroos© 
m the way given by Prof Macmillan is perhaps 
questionable, but there is no doubt that anyone 
who had worked through this volume would be 
quite familiar with many of their properties The 
ground covered is much the same as in several of 
the larger treatises on electricity, but the subject 
is here approached with a minimum of specific 
reference to the nature of the field A knowledge 
of the theory of integral equations is not assumed 
The one criticism offered is that rather much space 
has been devoted m the early chapters to the solu¬ 
tion of distinctly elementary problems 
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Forthcoming Books of Science 


Agriculture, Forestry and Horticulture 

Ernest Benn , Lfcf —Agricultural Progress, Vol 7 J 
and A ChurchtU —Dairy Bacteriology, Prof OrJa Jensen, 
second edition, translated by P 8 Arup —Oxford Uni 
versUy Press —Histone Farms of South Africa, Dorothea 
Fairbrfdge, Factors affecting the Prices of Livestock 
in Great Bn tain a Preliminary Study, K A H Murray, 
Progress in English Farming Systems (6) A Pioneer of 
Progress in I arm Management, C 8 Orwin 

Anthropology and Archaeology 

Ernest Benn y Ltd —Early Man his Origin, Devolop 
rnent and Culture Prof G Elliot Smith, Sir Arthur Keith, 
Prof F G Parsons, M O Burkitt, H Peake and Prof 
J L Myres Cambridge University Press —The Early Age 
of Greece, late Sir William Ridgeway, Vol 2, edited by 
D 8 Robertson and A Gow, and a new impression of Vol 
1, The Stone Age Cultures of Kenya Colony, L 8 B Leakey 
George G Harrap and Co , Ltd —Witchcraft, Magic and 
Alchemy, Grillot tie Givry, translated by J C Locke, 
Asiatic Mythology, by eminent Professors, introduction by 
Paul Louis Couchoud, translated by F M Atkinson, The 
Lambaa of Northern Rhodesia a Study of their Customs 
and Beliefs, Dr C M Doke Oxford University Press — 
Windmill Hill Excavations Report, 1928, A Keillor, The 
Zimbabwe Culture Rums and Reactions, Miss G Caton 
Thompson, The Rock Paintings of North West Cordoba, 
G A Gardner, Necrocorinthia, HOG Payne, Greek 
Cities in Italy and Sioily, Dr D Randall Maelver, Folk 
Tales of Iraq, set down and translated from the Verna 
oular by E S Stevens, Chaka an Historical Romance, 
T Mofolo, translated from tho Sesuto by F H Dutton 
with an Introduction by Sir Henry Nowbolt, The 
Bavenda, M A Stayt, Tales told in Togoland, A W Car 
dtnall, Nuor Customs and Folklore, R Huffman , English 
Nuor Dictionary, R Huffman RoutUdge and Kegan Paul, 
Ltd —Parade of tho Living a History of Life on Earth, 
J H Bradley » A History of Surnames of the British 
Isles, C L’Est range Ewen Scottish Place Names, W C 
Mackenzie , Placo Names of Glengarry, Brig Gen E 
Ellice , A Sudanese Kingdom an Ethnological Study of 
tho Jukun Speaking Peoples of Nigeria, C K Meek , 
Gold Coast Essays Dr J B Danquah , The History of 
World Civilization from Prehistoric Times to the Middle 
Ages, Prof H Schneidor, 2 vola , Soxual Life in Ancient 
Greece, H Licht, A Bibliography of Sex Rites and 
Customs, R Goodland , Tho End of the Ancient World, 
and tho Beginnings of the Middle Agee, Prof F Lot 
(History of Civilization Senes), Festivals and Songs of 
Ancient China, Prof M Granet (Broadway Oriental 
Library) Williams and Norgate, LUl —New Discoveries 
Relating to the Antiquity of Man, Sir Arthur Koith , The 
Origin and Nature of Man, O Spiller 

Biology 

George Allen and Unwin, Ltd —Human Heredity, Profs 
E Baur, E Fischor and F Lena, translated by Eden 
and Cedar Paul , Life by the Seashore (An Introduction 
to Natural History), Dr Manon I Newbigin, revised 
by R Elmhirst Edward Arnold and Co —Difficulties of 
the Evolution Theory, D Dewar Cambridge University 
Press —Plant Life through the Agos, Prof A C Seward , 
Invertebrate a Manual for Students, L A Borradaile, 
F A Potts and J T Saunders, Experimental Cytology, 
J Gray , Report of the Fifth International Botanical 
Congross J and A ChurchtU - Recent Advances in Micro 
soopy Biological Applications, edited by Dr A Prney, 
General Section by the Editor, Slit lamp Microscopy by 
B Graves, Zoology by Prof E W MaoBride and H R 
Hewer, and Botany by E Barton Wright Hodder 
and Stoughton, Ltd —The Philosophical Basis of Biology 
fpcmneUan Lectures for 1030 at Trinity College, Dublin), 
Dr J S Haldane Longmans emd Co , Ltd —Researches 
cm Fungi, Prof A H R Buffer,^ol 4 MaomiUan and 
Do , Ltd —Coral Reefs and Atolls, Prof J Stanley 
jhbniiner Methuen and Co , Ltd —Social Behaviour in 


Insects, Dr A D Imms, Microbes and TTltramiorobea 
being an Account of the Bacteriophage in ite Relations to 
Bacterial Variation and the Invisible Viruses, Dr A D 
Gardner, Mcndelism and Evolution, E B Ford Ohver 
and Boyd —Proceedings of the Second International Con 

K i for Sex Research, edited by Dr A W Greenwood; 

tfi and Birds as Farm Pests, Prof J Ritchie Oxford 
U niversUy Press —A Short History of Biology, Dr C 
Singer, An Introduction to Plant Physiology, W O 
Jamoe, Selects, Fungorum Carpologia of the Brothers 
L R and C Tulasne, translated by W B Grove, edited 
by Prof A H R Buffer and C L Shear, 3 vola , Iconura 
Botaiucarum Index Londmensis, G A Fritzel, Vol 5: 
Pedicularis—Sapium, Vol 6 Sap on an a—Zymum, with 
Emendanda, An Introduction to the Literature of Verte 
brate Zoology Based chiefly on the Titles in the Blacker 
Library of Zoology, the Emma Shearer Wood Library of 
Ornithology, the Bibliotheca Oslenana, and other Zoo 
logical Collections of McGill University, Montreal, Canada 
Vol 1, compiled and edited by C A Wood, West 
African Botany, F R Irvine The Laboratory Mouse 
ita Origin, Heredity, and Culture, C F Keeler, Adven 
turns in Biophysics, Prof A V Hill (Johnson Lecture), 
Cope Master Naturalist The Life and Letters of 
Edward Drinker Cope, Prof H F Osborn Rout 
ledge and Kegan Pauly Ltd —Journals of Gilbert White 
edited by W Johnson , Diary of a Scotch Gardener, of 
the t rem li Court at the End of the Eighteenth Century 
T Blaikie, edited, with an Introduction, by F Birred 
(Broadway Dianes Series ) Stdgvnck and Jackson, 
Ltd —Tho Bmlogy of Mammals, Prof J Ritclue (Bio 
logital Handbooks), The Principles of Animal Genetics, 
F B Ford Experimental Zoology, Prof J S Huxley , 
Invertebrate Zoology, Prof W Garstang (Text books 
of Animal Biology) University of London Press , Ltd — 
Economic Biology for Students of Social Science, Part 2 
Animal and Vegetable Products, Dr Philippa C Esdaile , 
Tho Golden Nature Readers, Elsie V M Knight , Con 
noctmg Laws m Animal Morphology, Prof Hans Pnabram, 
Bee Kooping in Antiquity, Dr H M Fraser Williams 
and Norgate, Ltd —Life Outlines of General Biology, Sir 
J Arthur Thomson and Prof Patrick Geddea, 2 vol* , 
The Biological Approach to Social Philosophy, Prof L 
Hogben , Bacteriological Technique a Concise Treatment 
of Laboratory Practice, R F Hiinwicke H F and 
Q WUherby —Tho Birds of tho Philippine Island* with 
Notes on the Mammal Fauna, Hon M Hachiauka, 5 Parts, 
Part 1 , The Art of My Fishing Practical Hint* on tho 
Sport and choice of Tackle and Water, Lieut Col W h 
Hollo 

Chemistry 

Ernest Benn, Ltd —The History of the Chemical In 
dustry, Dr S Miall , The Chemistry and Technology of 
Artificial Silks, A J Hall, The Chemistry, Manufacture 
and Application of Artificial Fertilisers, Vol 2 Am 
momum Compounds and other Nitrogenous Fertilisers, A 
Ogilvie and P Parrish Blackxe and Son, Ltd —The 
Chemical Action of Light, Prof M R Dhar Cambridge 
University Press —The Terpenee, Prof J L Sunonsen 
Vol 1 The Simpler Acyclic and Monocyclic Terpenee 
and their Derivatives Chapman and HaU, Ltd —Textiles 
on Test a Handbook for Distributor and Consumer, J G 
Williams J and A Church*!/—Recent Advances in 
Analytical Chemistry, edited by Dr C A Mitchell, Vol 2 
Inorganic Constable and Co, Ltd —Lavoisier, J A 
Cochrane, Text book of Physical Chemistry, Prof J 
Eggert, translated by Dr S J Gregg, edited by Dr 
Yv A Cospan , Systematic Organic Chemistry, Dr W M 
Cummmg and Dr I V Hopper, new edition Charles 
Griffin and Co , Ltd —Text book of Inorganio Chemistry, 
Dr J Newton Friend, Vol 7, Part 2, Sulphur, Selenium 
and Tellurium, Reece H Vailonoe, Dr D F Twist and 
Miss Annie R Russell Gurney and Jackson —Lump 
and Keane’s Technical Methods of Chemical A$*ly»tft, 
second edition, edited by Dr C A Keane and Dr 
P C L Thorne, Vol 3 Hodder and Stoughton, lAd&— 
The Chemical Activities of Micro -organisms. Prof A, J 
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Muyver Longmans and Co , £fef —Organic Chemistry 
for Medical, Intermediate Science and Pharmaceutical 
students, Prof A K Macbeth, now edition , Recent 
Vdvancos in Organic Chemistry, Dr A W S to wart, now 
edition, 2 voia Comprehensive Treatise on Inorganic 
ami Theoretical Chemistry, Dr J W Mellur Vol 9 
Oxford University Press Chemistry (Makers of Science 
scnos), Dr E J Holmvard , Joseph Priestley, Anne D 
Holt Routledge ami Regan PaulLui —A Laboratory 
Manual of Electrochemistry, Prof E Muller, translated 
by H T T Ellinghara University of London Press, Lkt — 
V First Organic Chemistry, A Pickles 


Engineering 

Ernest Benn, Ltd —A Hundbook of Coking Practice, 
planned and edited by Dr W Gluud, Vol 1, Dr (1 
yhnoider and Dt H Winter, Vo/ 2 /Jr G Schneider, 
with the co operation of Dr W Gluud, Dr Klompt and 
Dr Schonfelder, translated from the German , Haulage 
and Wind mg, Prof G Poole , Electrical Insulating 
Materials H Warren Chapman and Hally Ltd —The 
Wireless Valve its Design and Manufacture, A C Bart 
lett and M Thompson , Light Aeroplanes, T D Brad 
brooke, ABC of Gliding and Sailflying, edited by 
Major V VV Pago , Mining Elot tri< a! Engineering, Dr H 
i cittern, Airless Injection Heavy oil Fngmes, rovisod trails 
lafcion by J Calderwood and G R Hutchinson, from the 
German of Dr F Sass Civil Engineering Design, A A 
lordham , Charts and Notes on Marine Boiler Design, H 
C Walker , Electrical Engineering Practice, J W Mearcs 
and R E Noule, new edition, Vol 3, Mechanical Testing, 
R G Batson and J H Hyde, Vol 1 Testing of Materials 
of Construction, new edition Constable and Co , Ltd — 
Rcolnmation of Land from the Sea, M Du Plat Tay lor, 
wdh an Introduction by Sir George Courthopo, Bait , 
Industrial Electrical Measuring Instruments, K Edg 
cumbo, new edition Charles Griffin ami Co , Ltd —Tho 
Theory and Practice of Radio Frequency Measurements, 
F B Moullm, new edition Crosby Lochwotxi und Son — 

Mr f hank al Handling and Storing of Material, G * Zimmer, 

with a foreword by Sir John Purser Griffith, fourth 
edition, Purification and Disposal of Sewage C J Nurse , 
Chemical Enginoonng Anphod to tho Cement Rotary Kiln, 
l)r Geoffrey Martin , Taeheometrio Tables, Prof F A 
Redmond Longmans and Co , Ltd —Elementary Tech 
nu al Electricity, L T Agger Methuen ami Co \ Ltd ~ 
Planning for Good Acoustics, H Bogenal and Dr A 
Wood Synekronome Company , Ltd — Electric Clocks, F 
Hope Jones, with a Foreword by Sir Frank Watson 
1 >yson Williams and Norgate, Ltd —Stress Diagrams and 
Drawing Office Practice, E W Dig weed 


Geography and Travel 

George G Harrap and Co , Ltd —^Jungle Ways, W B Sea 
hrook, A History of Geographical Discovery and Explora 
t ion, J N L Baker Hodder ami Stoughton , Ltd —Up the 
Amazon to tho Higher Andes, Mrs Cressy Maiks 
Longmans and Co , Ltd —Peninsular Europe some Geo 
graphical Peregrinations, Ancient and Modom, Prof L W 
Byde (University Geographical Senes) Oxford University 
■ r * M "“Spencer s Last Journey being the Journal of on 
I xpedition to Tierra del Fuego, by tho late Sir Baldwin 
<>/wnoer\ with a Memoir edited by Dr R R Marett and 
1 K Penmman Routledge and Regan Paul , Ltd —The 
i ravels of Marco Polo, translated into English from the 
, x \ ol J- F Benedetto by Prof A Ricci, with an Intro 
in fc * on b y Sir Denison Ross, The Travels of an Alchemist 
>o Journey of the Taoist Ch’ang Ch’un from China to the 
undukush at the summons of Chingiz Khan, translated, 
h an Introduction, by A Waley (Broadway Travellers 
France a Physical and Economic Geography, 
D«da Gmiflby University of London Press , Ltd— Tho 
/ * “ Coast, D T Adams, Columbus Regional Geographies, 
u * nd R Fuioh * Book * 3 and 4 H F and 0 

, ltht ™y —Zanzibar its History and its People, W H 
Jngrams, From Panama to Patagonia, C W Townsend 


Geology, Mineralogy and Mining 
Vaemillan and Co , Ltd —The Geology of Malaya, J B 
^ nyenor Thomas Mur by and Co —An Introduction to the 
u v °* Bocks, Prof S J Shand, A Practical Handbook 


of Water SnppK, Dr F Dixoy, Annotated Bibbography 
of Economic Geology, for all subjects bearing on Economic 
Geology, No 1 Literature of 1930, A R^sumd of New 
Genera of the Foramimfcra elected since early 1928, Dr 
J A Cushman, Geologic do la Medtterraude Oceidentale, 
Vol 1, Part 1, Bibhoginphie G^ologique de L’Fspagne 

Mathematical and Physical Sciences 

G BH! and Sons, Ltd — Newton s Opticks, a reprint 
from hn Isaac Newtons fomth edition with ft foreword 
b,> Pi of A I instem, and an Introduction b\ Prof T T 
Whittaker The Scattering of Light Sir C V Raman 
(International loxt books of Fvact Science) , Physics 
of High Pressure, Prof P W Bridgman (Inter 
national Text hooks of Exact Scieiue), Groundwork of 
Biophysics Piof U M Wishart, I loctnc Spark 1930 
Koval institution Lectin os, Prof A M Tyndall , Text 
book of Mat hemal u al Physics, Prof S Brodetsky A and 
C Black, Ltd —A Short History of Atomism from 
Democritus to Bohr, J C Gregory , Earth and Sky, 0 H 
Dobmsnn Blacfae and Son, Ltd - Applications of tho 
Absolute Differential Calculus, Prof A J McConnell 
( ambndge ( nivertnty Press - The Stars in their Courses, 
Sn James loans , Principles and PractKO of Geophysical 
Prosper ting edited by A Broughton Edge and Prof 
T H I aby , A Higher Course Geometry, H G Forder 
2 par(8 Crosby Lochuood and Son —Elementary Hyper 
bolics for Technical and othei Students, M E J 
Gheurv de Bray, 2 vols Macmillan ami Co , Ltd —Lectures 
on Theoretical Physics delivered at tho University of 
Leiden, Prof H A Loreiil/ Authorised Translation by 
l)r L Wilbers torn and 4 P H Trivilb Vol 3 Maxwells 
Theoiv edited by Dr H Bremikamp The Principle of 
Relatiy itv foi Uniform Tianslations edited bv Dr A D 
I okker Methuen ami Co ,Ltd —1 ho iheory of Groups and 
Quantum Mechanics Prof H Woyl, translated from the 
second (revised) German edition by Prof H P Robertson, 
Thcoroticul Phvsu s Prof \V Wilson Vol 1 Mechanics 
and Heat Thai modynamu s Prof A W Portor, Tho 
Thermionic Valve, Prof E V Appleton Oxford University 
Press—\ Treatise on Algebiaic Plane Curves, Prof J L 
Ooolidge , \n Introduction to the Theory of Functions of a 
Complex Vanable (laylor Series), P Dienes, Slide Rule 
Calculations, H O Cooper Boutledge ami Regan Paul , 
Ltd —An Outline of tho Universe, T G Crowther, Critique 
of Physic s, L L W hvte , The Foundations of Mathematics 
and other Logical lissays, I P Ramsey, edited by R B 
Braithwaite, with a Preface by Dr U E Moore (Inter 
national T lhrary of Psychology, Philosophy and Scientific 
Method ) Williams and Norgate , Ltd —An Introduction 
to the Quantum Theory, Dr G Temple , Differential and 
Integral Cab ulus, Prof P J Darnell , Numerical Solution 
of Differential Equations, Prof H Levy and E A Baggott, 
The Methods of Statistics an Introduction for Workers 
m Biological Sciences, L H Tippett 

Medical Science 

Bailli&re, Timlcdl and Cox —BioassayH a Handbook of 
Quantitative Pharmacology, J C Munch, Sharp and 
l>ohme Cambridge University Press —Hoalth at the Gate 
way. Prof E W Hope, Heredity Optic Atrophy (Leber s 
Disease), Dr Julia Bell (Part 4, Vol 2 of The Treasury of 
Human Inheritance) J and A Churchill —Recent Ad 
vanoes in Radiology, Dr P Kerley * Bac kache, Dr J B 
Mennoll, Handbook of Midwifery, Prof R E Tottenham 
H K Lewis and Co , Ltd — The Conduct of Lifo Assurance 
Examination, Dr E M Brockbank The Physical and 
Radiological Exammation of tho Lungs with Special 
Reference to Tuberculosis and Silu osis, including a Chapter 
on Laryngeal Tuberculosis, Dr J Crocket, The History 
of Medic me a Short Synopsis, Dr B Dawson, with a 
Foreword by Dr H W r oollara Longmans and Co , Ltd — 
The Physiology of Muscular Exorcise, Prof F A Bam 
bridge, third edition, rewritten by Drs A V Bock and 
D B Dill, The Nervous System an Elemontory Hand 
book of the Anatomy and PhyBiplogy of the Nervous 
System, Dr J D Lickley, new edition Oxford University 
Press —The Inborn Factors in Disease, Sir Archibald E 
Gar rod, KnoephahtisLethargioa, Constantin von Economo, 
translated Williams and Norgate, Ltd —Vltamins a Study 
for the Intelligent Layman, A L Baoharach 
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Metallurgy 

Chapman and Hall, Luf —An Outline of the Heat 
treatment of Aluminium and its Alloys, Dr N F Budgen , 
Electro Deposition of Chromium, D J Maonaughton, 
Stamleea Iron and Steel, J H G Monypenny, new 
edition, Impurities in Metals and Alloys their Influence 
on Structure and Properties, Dr C J Smitholls, new 
edition Oxford University Press —The Metallic State 
Elootneal Properties and Theories, W Hume Rothery, 
Early Forges and Furnaces m New Jersey, C S Boyer 

Meteorology 

Methuen and Co , Ltd —Climatology, A A Miller 

Miscellany 

Baxthkre, Tindall and Cox —Manual of Research and 
Reports, with special application to Investigations in the 
Field of Business, Economic and Public Affairs Cam 
bridge University Press —Scientific Inference, Dr H 
Jeffreys Oxford University Press —The Physical Basis 
of Rime, H Lanz Rouikdge and Kegan Paul , Ltd — 
Reason and Nature, Prof M R Cohen , The Physiology 
of Beauty, A Sewell, with Introduction by Prof L 
Hogben Williams and Nor gate., Ltd —Science To day 
ana To morrow, compiled from a Senes of Lectures 
delivered at Morley College, Sir Frank Dyson, Dr 
E Miller, Prof G Elliot Smith, Dr Jane Walker, 
Dr J Needham, Prof H Levy, Prof Wmifrod Cullis, 
Sir A W Hill and Prof W T Gordon 

Philosophy and Psychology 

George Allen and Unwin, Ltd —Brain, Mind and the Ex 
tem&l Signs of Intelligence, Dr B Hollander Ernest Benn, 
Ltd —Berkeley, Prof G Dawes Hicks , Immanuel Kant, 
Prof A D Lindsay , John Stuart Mill, Prof J L Stocks, 
Descartes, S V Keeling, Plato, Prof A S Ferguson , 
Aristotle, G R G Mure (Leaders of Philosophy 
Senos ) Cambridge University Press —Matter and Mind, 
Prof G F Stout, The Natural and the Supernatural, 
J Oman George G Harrap and Co , Ltd —Groundwork 
of Educational Psychology, J S Ross Oxford Uni 
versity Press —Some Problems m Ethics, H W B 
Joseph , The Works of Aristotle Translated into English 
under the Editorship of W D Ross Vol 3 Meteoro 
logica, E W Webster, De Mundo, E S Forster, Do 
Amma, J A Smith, Parva Naturalia J I Beare and 
G R T Rosa, Do Spiritu, J F Dobson, The Emergence 


of Life, J Butler Burke, A History of Psychology In 
Autobiography, edited by 0 Murchison, Vol J, A 
Handbook of Child Psychology, edited by C Murchison, 
A Defence of Philosophy, R B Perry, An Essay Con 
coming the Understanding, Knowledge, Opinion, and 
Assent, John Looke, edited by B Rand Routledge and 
Kegan Paul , Ltd —The Pattern of Life, A Adler, edited 
by Dr W B Wolfe, Health and Education in the 
Nursery, Susan Isaacs and Dr Victoria E M Bennett. 
The Social and Emotional Development of the Pre School 
Child, Prof Katharine M B Bridges, The Reformation 
and English Education, N Wood, Integrative Psychology 
a Study of Unit Response, W M Mara ton, C D King and 
Elizabeth H Marston, Outlines of the Histonr of Greek 
Philosophy, E Zeller, new edition, rewritten by Dr W 
Nestle and translated by L R Palmer, The Primitive Mind 
and Modem Civilization, C R Aldnoh, with Introduction 
by Prof B Malinowski and a Preface by C G Jung , The 
Philosophy of the Unconscious, E von Hartmann, new 
edition, with an Introduction by C K Ogden (Inter 
national Library of Psychology, Philosophy and Scientific 
Method), The Political Philosophy of Confucianism, 
Dr L S Hsu (Broadway Oriental Library) Williams and 
Nargute. Ltd —The Living Mind, W Fite 

Technology 

Ernest Berm , Ltd —Modem Brickmaking, A B Searle , 
The Manufacture of Gas, H Hollings, Modem Gas 
Fitting in Thoory and Practice, S T Phillips and G T 
Tutt, vol 2 , Gas Calorimetry, Major C G Hyde and 
F E Mills, Gas World Analyses of Gas Companies* Ao 
counts, Qas World Analyses of Municipal Gas Accounts 
Cambridge l diversity Press —The Building of the Bell Rock 
Lighthouse, Robert Stevenson, edited by A F Collins, 
The Autobiography of James Nasmyth, Engineer, edited 
by A F Collins (The Craftsman Senes ) Chapman and 
Hall , Lid —Natural History Photography, Oliver G 
Pike, The Scientific Principles of Petroleum Tech 
oology, Dr L Gurwitsoh, translated and revised by 
Harold Moore, second English edition , Photography 
its Principles and Practice, C B Neblette, new edition, 
Amateur Cmematography, J H Reyner Charles Griffin 
and Co , Ltd —Artificial Bilks, 8 R Trotman and Dr E 
R Trotman Crosby Lockwood and Son —Roof Tiling, C 
O Dobson , The Digestion of Grasses and Bamboo for 
Paper Making, W Rftitt Macmillan and Co * Ltd —Jute 
and Linen Weaving, Part 2, T Wood house and T Milne, 
now edition 
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a Camera ” Mr Maxwell visited the Birunga moun¬ 
tains in the spring of 1025 to study the habits and 
habitat of the eastern gorilla The senes includes a 
photograph of a female gorilla startled by the photo 
grapher and making off m the foreground, carrying 
her young one on her back » and one showing the 
head and shoulders of an old male gonlla peering out 
tiom a dense curtain of tropical vegetation There 
is also a series of photographs of gorilla beds, or 
nests 9 , one is constructed in the fork of a tree 
about 4 feet from the ground, but the older gorillas 
appear to prefer their beds on the ground itself, 
piobably because they have little fear of leopards 
The Trustees have agreed to the purchase of a valuable 
collection of West African birds made by Mr G L 
Bates, principally in the highlands of tho north 
eastern part of Sierra Leone and the adjacent French 
territory On the isolated peaks culmmating m Mount 
Vunba were procured stonechats and pipits, the nearest 
iclations of which are in the Cameroon highlands, 
hundreds of miles to the south Two specimens and 
photographs of the * Coco de Mer * (Lodoicea Sechell 
arum Labill) have been presented to the Department 
of Botany by Miss Royston of Clophill, Bedfordshire 
The fruits are those of a palm which is restricted to 
tho Seychelles, and were found floating in the Indian 
Ocean long before the tree itself was known The 
tiuit is one of the largest known , the weight of one 
of those presented, though the specimen is hollow, 
is 30 lb A collection of some 2BOO letters, many 

< ontftirung valuable mycologieal data, addressed 
to William Phillips, have been presented by Mr J 
Kamsbottom Phillips was a well known mycologist 
of the latter part of the last century, and wrote the 

Manual of the British Discomycetes ” 

Phof S Hanzlik has published a useful pre¬ 
liminary report on tho unification of rainfall recording 
m Bulletin No 5 of Section d’Hydrologic, Union 
t.t^odfoique et Gteophysique Internationale, Venice, 
1027 Numerous kinds of ram gauges are used in 
'Afferent countries, with reception areas ranging from 
64 to 1000 square centimetres There is equally great 
\ armtion in the height of the sides of the ram gauge 
and in other features Venous practices obtain m 
t he measure of snowfall Self registering rain gauges 
'hfftr widely in pnnciple The amount of rainfall in 
countries is recorded on the day it falls in 
others on the day it is measured, which is the day 
following its fall Generally a “ ramy day *’ is one 
on which at least 0 01 mm of rain fell, but in some 

< ountnes 0 02 or even 0 5 mm is the minimum In 
s,) me statistics the days with certain quantities of 
t am are distinguished , in others different quantities 
ne chosen There are also various practices m the 
1 < cording of frost and other phenomena The report 
K based on inquiries addressed to seventy eight 
meteorological institutes throughout the world It is 
not exhaustive, but yet 13 of much interest, and if it 
does nothmg to suggest uniformity, it shows at least 
the wide diversity of methods employed in various 
1 ountnes Without some measure of uniformity, the 
comparison and discussion of meteorological data cue 
made unneceesanly difficult 
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The Ordnance Survey has published a map of 
seventeenth century England and Wales as the second 
of the senes of penod maps of which Roman Britain 
was the first The basis of this map is a layer 
coloured, contoured sheet on a scale of one to a million 
The main roads are taken from Ogilby’s survey of 
1072 The principal ports and towns are shown by 
different symbols winch indicate their importance 
Other symbols are used for castles, large houses, 
forts, and camp sites The chief events of the Civil 
War, with their dates, are indicated In many parts 
of the country the principal economic products are 
maxked Forests are indicated by names but not 
symbols In spite of the large amount of information 
given, tho map is clear and legible and gives no 
impression of crowding It is both a useful document 
and a fine specimen of cartographical skill A small 
plan of contemporary London is bound up with the 
map Prof G M Trevelyan contributes a short 
introduction on the general appearance of England 
in that century, and Di J E Moms gives an outline 
of tho campaigns of the Civil War There are also 
lists of events and prominent persons of the century 
Full details of the sources of the map are given The 
map alone is published on paper at two and sixpence, 
or mounted on linen with letterpress at six shillings 
The plan of London can be obtained separately at 
one shilling 

The Roports on tho health of the Navy and of the 
Army for the year 1929 have recently been issued 
(London H M Stationery Office Price 2s 6d 
and 3* net, respectively) In the Navy, the ratio 
of tho incidence of disease was 482 03 per 1000 of the 
strength, being an increase of 36 04 over 1928 and of 
14 91 in comparison with the five years' average 
There was some increase in venereal diseases, with 
6361 cases, and in malaria, and a number of cases 
of influenza occurred On the other hand, there were 
only threo cases of typhoid fever and two of para¬ 
typhoid fever, a remarkable record in a force of 
80,240 men The total number of deaths was 254, 
of wluch 101 were due to injury In the Army, like¬ 
wise, there has been some increase in the incidence 
of diseaso, the admission ratio having risen from 
426 2 in 1928 to 468 5 in 1929 per 1000 of the strength 
This increase was, howevor, mainly duo to on epidemic 
of influenza in the home commands, during the early 
months of the year Several diseases show a slight 
increase in the admission ratio compared with 1928, 
and the death and invaliding ratios also show slight 
increases Tonsihtis, which has been increasingly 
prevalent during recent years, again shows an increase. 
There were more oases of malaria in India, and one 
case of this disease arising in England is mentioned 
The patient had never been to a malarious country, 
and had been for more than ten years continuously 
in Great Britain The malaria parasite was found m 
hie blood, so that there is no question of the diagnosis 
Venereal diseases show a satisfactory decrease 

Fossil shells of ostrich eggs were found by the 
1923 expedition of the American Museum of Natural 
Hsstory in the Central Gobi, and now A Tugannov 
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(Pnroda, 1930, No 7 8) report* the discovery of frag¬ 
ments of such shells m a number of localities around 
Troitzkosavsk, in Transbaikalia, which means a con 
siderable northward extension of the area where 
ostrich os occurred Most of the finds were made in 
an association with various objects of palaeolithic 
culture, but m one case, fragments of shells were found 
away from any traces of human habitation The 
association of the shells with palroohthic camps and 
the fact that some fragments are perforated indicate 
that they were used as a material for making utensils 
As may be concluded from the size and the structure 
of the shells, they belonged to a species closely allied 
to StnUhio camelus, the living North African ostrich, 
which differs strongly m these respects from the more 
southern species However, it does not appear 
possible to identify the Transbaikalian species with 
the North African one This discovery forms an 
interesting counterpart to the fact that tho environs 
of Troitzkosavsk harbour fossil remains of an antelope 
of the genus Spirocerua, also allied to some recent 
African genera 

Recently wo referrod in these notes to the many 
problems of bird hfo in Britain winch still await 
solution Yet birds are the creatures moRt observed 
by the amateur naturalist It need scarcely be said, 
therefore, that our knowledge of the habits, life 
histones, and reactions of mammals has many blanks, 
in spite of the fact that few branches of inquiry are 
of greater interest to the naturalist or of more practical 
importance to the agncultunst Moreover, it is just 
along the lines of observation most open to tho field 
naturalist, sucli as the relationships of animals to 
their environment or the fluctuations of their numbers 
seasonally and annually, that further information is 
needed An oxcollont guide for the worker who 
desires to make useful contributions to such know 
ledge is Walter P Taylor’s “ Outlines for Studies of 
Mammalian Life Histories ”, a 12 page pamphlet 
recently issued in revised form by the U S Depart¬ 
ment of Agriculture (Miscell Pub , No 80, 1930) 
In tho comprehensive scheme of studies outlined 
there, the author indicates the observations which 
ought to be made in elucidating the environment and 
its influence, the hfe history, structure and behaviour, 
and the relationship between the lower mammals and 
man The suggestions should stimulate systematised 
observations in the field 

We have received a letter from Col L A Waddell 
n which he takes exception to our notice of his book, 
" Egyptian Civilization its Sumerian Origin ”, in 
Nature of Jan 24 He states that the fact is 
overlooked that it gives tho fully attested mscnptional 
evidenoe for the complete identity of the pre-dynastic 
and dynastic Pharaohs with Sumerian emperors and 
their dynasties in Mesopotamia, based on the exact 
agreement which has been worked out for their names, 
achievements? and order £f succession He adds that 
so far from his chronology “ hanging in the air ”, he 
has provided a solid foundation of fact for the first 
time for a chronology of Egypt, whereas those who 
follow what our notice termed the “ orthodox ” system 
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differ among themselves by some thousands of years 
in the dates of the early dynasties While we have 
pleasure in placing Col Waddell’s protest on record, it 
is evident that it restates, in brief, the argument of his 
book, which is dependent upon identifications which, 
it was made clear, we were not prepared to accept 

Great progress has been made in the United States 
of Araonoa m the formation of children’s museums 
In discussing “ Children’s Museums m our National 
Life ”, at Yale University on Nov 19, Miss Anna B 
Gallup pointed out that such institutions are now 
flourishing in Detroit, Indianapolis, Boston, Hartford, 
and Los Angeles, besides the children’s museums 
maintained by Harvard and Yale Universities In 
addition to these seven, all established after the 
organisation of the original example at Brooklyn, 
others are on the way In Kansas City a small 
museum for children is soon to be opened, another 
is being planned as part of tho California Academy 
of Sciences, and in Pasadena tho movement has taken 
hold Even in Honolulu a building has been undei 
consideration foi the use of children, and a repre 
sentative has studied the methods of the Brooklyn 
Children’s Museum in order that the most may bo 
made of the educational possibilities of the venture 

The Bulletin of the Michigan College of Mining and 
Technology for the year 1930-1931, which has re 
cently been issued, contains full schedules of the 
subjects taught at this seat of learning Judging by 
the scope of the work detailed for chemistry, engm 
oenng, mining, metallurgy, etc , and from the dlustrn 
tions scattered through the book, a very thorough 
education is made possible by tho possession of first 
class equipment housed in ideal buildings and handled 
by a very competent staff That is where these schools 
of advanced instruction m the United States score 
over so many British centres of learning of similar 
standing , lack of adequate equipment or accommo 
dation is bemoaned m almost every university in 
Great Britain in some faculty or other, but it is seldom 
that the same cry is heard from the other side To 
those interested in schemes of work and oumcula, m 
questions of relative number of hours per subject m a 
group chosen for a degree course, it is instructive to 
turn to publications which tell us how other people do 
things, how qualifications are secured While head¬ 
ings and schedules can give little idea of the quality 
of the teaching or of the standard really achieved 
short of or compatible with the aims professed, much 
can be learned from perusal of a pamphlet of this 
kmd, and correct assessment of international educa 
tional values is only one of the advantages ensuing 
therefrom 

A great deal of interesting matter on the methods 
and practice of boundary determination and de 
marcation is contained in Bulletin 817 of the United 
States Geological Survey, entitled “ Boundaries 
Areas, Geographic Centers and Altitudes of the United 
States and the Several States ” The history and 
the methods of marking the boundaries are given foi 
all the States and for the international frontiers In 
several cases a lack of understanding of physical geo 
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graphy led to boundary disputes and readjustments, 
ns in the ease of the shifting bed of the Rio Grande 
between Texas and Mexico, or the Alaskan boundary 
ulispute of 1898 The pamphlet contains also a groat 
[deal of statistical matter and several maps Of the 
latter, the most interesting is a large reproduction of 
the Mitohell map of British and French dominions m 
North America in 1755, on a scale of about fifty miles 
to an inch 

Prof R F Griggs, of George Washington Univer 
Hity, has recently returned from a botanical expedition 
to the Katmai volcanic region of Alaska (Dady Science 
News Bulletin , Science Service, Washington, D C ) 
About twenty years ago, Katmai practically exploded 
and devastated a great area of country, which was 
left covered with volcanic ash This covering was 
almost devoid of nitrogen, and Prof Gnggs has paid 
special attention to the plants which first populated 
this bare and and soil The first plants were liver¬ 
worts, and although there is little or no nitrogen in 
the soil, it is, of course, present in the plants them 
selves It is not clear at present whether the liver 
worts have the capacity to take nitrogen from the air 
themsolvos, or whether this power is associated with 
Home fungus growing m close association with them 
Such close mycorrhiza like union of a fungus with a 
liverwort has been described on several occasions 
Prof Gnggs proposes to study the question further 
on this group of plants, m the laboratory 

Dxi Wixxbm be Sitter, director of the Observa 
tory at Leyden, has been awarded the Cathenne 
Wolfe Bruce gold medal for 1931 of the Astronomical 
Socioty of the Pacific “ for distinguished services to 
Astronomy ” 

The special exhibition at the Imperial Institute 
South Kensington, of the mineral resources of the 
Empire, which was noted in Nature, Feb 14, p 248, 
will remain open until April 30 In connexion with 
this exhibition, Sir Edwin Pascoe, director of the 
Geological Survey of India, will give an address on 

The Mineral Wealth of India ”, on Mar 12, at 5 30 
i m Tickets for seats may be obtained from the 
Secretary, Imperial Institute, South Kensington, 
S W 7 

The fifth general meeting of the ‘ Dechema ’ 
(Doutsche Gesellschaft fur chemisches Apparateweson) 
will be held, with that of the Verein deutscher 
Ghemiker, in Vienna, on May 28 and 29 The subject 
chosen for the symposium is “ The Separation of 
kolid and Liquid Substances” Offers of contri 
butions should be sent m not later than Mar 15, 
fo the head office of the * Dechema \ Seelze b Han¬ 
nover 

Db E R Wetdlein, director of the Mellon In 
^titute of Industrial Research, Pittsburgh, Pa, has 
announced the appointment of Dr L H Cretcher 
to an assistant directorship in the Institute Dr 
Cretcher, who, since 1926, has been serving as head 
of the Institute's Department of Research in Pure 
< ’hemistry, will be in charge of a group of industrial 
fellowships concerned with problems in organo 
‘homical technology Dr Cretcher was formerly a 
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member of the organo-chemioal division of the Rooke* 
feller Institute, and in 1919 took up a research post in 
the laboratory of the National Aniline and Chemtoal 
Company He is best known for his work on sugar 
chemistry He has also contributed to the know¬ 
ledge of pyumidine aldehydes, oxidation of tertiary 
hydrocarbons, glycol ethers and esters, organic l^oron 
compounds, barbitunc acids, chloio ethers, and 
equilibria in binary liquids systems 

We have received from the Association of British 
Chemical Manufat turers 166 Piccadilly, London, W 1, 
a well bound volume of 405 pages entitled ” British 
ChemicalR and their Manufacturers ”, which is printed 
in English and five other languages, French, Spanish, 
Italian, Portuguese, and German All the entries are 
classified under products in separate indexes in these 
languages There ih algo a section dealing with 
products under proprietary and trade names, the 
nature of the prodiu t being stated in tho languages 
mentioned The volume may be obtained gratis by 
genuine imon* of chemicals on application to the 
Association at the address given above 

A cATAioiUE (No 15) of upwards of 300 second 
hand works on botany, hoiticultuie, zoology, and 
geology has just been issued by Mr J H Knowles, 
92 Solon Road, S W 2 

Three short lists (B 7, B 8, and B 9) of second 
hand books on, lespoctivoly, botany, gardomng and 
agriculture, natural history, and angling, fish and 
fishing have just reached us from Messrs Fianeis 
Edwaids, Ltd f 83 High Street, Maiylobone, W 8 

Api I rations are invited foi the following ap 
pomtmenth, on oi before the dates mentioned 
A junior research assistant in the department of 
chemical technology of the Imperial College of Science 
and Technology—The Registrar, Imperial College ot 
Science and Technology, South Kensington S W 7 
(Mar 12) A sub inspector of quarries in the Noifch 
Midland Division of the Mines Inspectorate of the 
Mines Department—The Under Sonetaiy foi Mines, 
Establishment Branch, Mines Dopaitment Dean 
Stanley Street, SW1 (Mar 16) A chemical 
assistant to the advisory chemist of the School of 
Agriculture, Cambridge The Secretary, School of 
Agriculture, Cambridge (Mai 19) Lecturers m, le 
spectively, geography and mathematics and physical 
training and hygiene, at St Hild’s Training College, 
Durham—The Principal, St Hild’s Tiaming College, 
Durham (Mar 20) A full tune lecturer m civil and 
mechanical engineering at the Polytechnic, Regent 
Street—The Director of Education, The Polytechnic, 
Regent Street, W 1 (Mar 20) An assistant secretary 
under the Middlesex Education Committee, having 
special knowledge of technical education and with 
experience m courses leading to national certificates 
in electrical and mechanical engineering and in build¬ 
ing construction—The Secretary, Education Offices 
(H ), 10 Great George Street, SWIJMar 21) A 
professor of economics in the Panjab University— 
The Secretary, Universities Bureau, 88a Gower Street, 
W C 1 (Mar 28) A director of the Research In 
stitute of the Rubbei Research Scheme of Ceylon— 
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The Chairman of the Board of Management, Rubber 
Research Scheme, Peradeniya, Ceylon (Mar 30) 
A deputy director of the Public Health Laboratories, 
Cairo—The Under-Secretary of State, Department of 
Public Health, Cairo (April 14) A demonstrator m 
physics at Bedford College for Women—The Secre¬ 
tary, Bedford College for Women, Regent's Park, 
N W 1 (April 20) A lecturer and adviser in vetenn 


ary science in the Harper Adams Agricultural Colleg 
and National Institute of Poultry Husbandry—Th< 
Principal, H A A C , Newport, Shropshire 

Erratum —Nature, Feb 21, p 268, five lines fron 
end of notice of 11 The Economics of Forestry ” bj 
W E Hiley for “ British Isles ” read u Bntisl 
Empire ” 


Our Astronomical Column 


Mapping the Larger Magellanic Cloud —A recent 
Daily Science News Bulletin issued by Science Service, 
Washington, D V , gives ft summary of a paper by 
Prof H Shapley read before the American Association 
for the Advancement of Science at tho recent Clevo 
land meeting, he stated that a detailed map of the 
larger cloud is being prepared , the cloud contains 
200,000 giant and supcrgiant stars, each more than 
160 times as bright as the sun, and more than 2000 
stars that are each more than 10,000 tunes as bright 
as the sun 

Another Bulletin gives a new estimate of the 
distance of the sun from tho centre of the galaxy 
Dr Harlow Shapley had found a distance of 15,400 
arsecs by taking the mean of two different methods , 
ut, since that was made. Dr R J Tiumpler has 
found evidonce of apprec table absorption of light m 
the galactic plane , Dr van de Kamp has applied 
the necessary correction to Dr Shapley’s figures, and 
finds that tho distance is reduced to some 12,000 par 
secs, or evon less 

The Eighth Satellite of Jupiter—This tiny body 
the magnitude of which is 17^, has Iwen unobserved 
since June 1923 It was discovered by Mr Melotte 
at Greenwich in 1008, and was followed there for 
tnany years , hut of late years the Thomson Equa 
tonal, which is the only instrument there that is 
suitable for obsorvmg it, bos been in use for stellar 
parallax and other researches There was danger of 
its being lost, as the solar perturbations are very large 
and the computation or them long and tedious 
However, Prof Numeiov, of Leningrad, computed 
them a few months ago, and issued an ephemens , 
Prof G van Biesbroeck has succeeded m photograph 
ing tho satellite, and publishes eight positions, ob 
tamed from photographs on four nights, in U A I 
Ciro No 310 1 he first position is 

EA (19 JO 0) N Decl 

Dee 16 20662 U T 7* 26* 36 46« 22° 64' 60 3' 

The observed places are about 8 sec smaller in R A 
than the predicted ones, and 10' north of them 
These residuals are satisfactorily small after an inter 
val of nearly eight years The plates were token 
with the 24 inch reflector at Yerkes, with an exposure 
of 30 minutes 

Variable Stars in the Globular Cluster Messier 3 
(Canes Yenatici)— Astr Nach , No 6747, contains a 
study of the light variations of 47 stars in this cluster, 
by Mr Paul Slavanas The plates used were 97 in 
number, and were taken by Dr J Sohilt in 1926 
with the 60 inch reflector at Mt Wilson The data 
for 30 stars were sufficient to deduce accurate periods 
these are given to the eighth decimal of a day , the 
shortest is about J9 288 day, the longest 0 708 day 
The majority lie close to half* a day It will be re¬ 
membered that it waa from a study of the magnitudes 
and periods of Cepheids that the distances of globular 
clusters, the Magellamo Clouds, and.the spiral nebula 
have been determined 
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Reference Stars for the 1 Selected Areas ’—Th< 
scheme, initiated by the late Prof Kapteyn, of in 
tensive observations of stars, both bright and faint 
in certain areas distributed uniformly over the entire 
heavens, needs very careful meridian observations o 
tho brighter stars in each area, since these have t< 
serve as referenoe points for the plate constants, anc 
the proper motions of the faint stars will depend upor 
them The Observatory of Leyden has just pro 
duced a catalogue of 1172 of these stars in vol 
15, part 3, of its Annals They molude all th« 
‘ areas ’ in the northern hemisphere except the polai 
one The catalogue bears the names of C H Him 
and J J Raimond, jr, with Prof de Sitter at 
director The observations were made between 1921 
and 1929 In 1922 a hand driven moving wire micro 
meter was inserted As there is no movable declina 
tion thread, the decimations were observed at different 
times from the Right Ascensions, the eye-end of th< 
telescope being turned through a nght angle Most 
of tho stars have been observed at least twice m R A 
and three times in Decimation The positions art 
reduced to the equinox of 1925 0 

Occupation of Antares —-Kwasan Observatory Bui 
lehn No 189 contains an observation of the oooultation 
of Antares on Jan 16 by Prof K Nakamura with the 
30 cm Cooke refractor It was cloudy for the dis 
appearance At the reappearance, the greenish com 
panion emerged first, and the bright star some 4 
seconds later It was seen first as a dim red glare, 
and took fully a tenth of a second to reach full bright 
ness This is in good occord with the large diametei 
of the star, about 0 04*, found by the Mount Wilson 
interferometer The times of emersion m U T are 

1931 Jan I4 d 20 & 2® 27 # companion 
30 9 Antares 

The first time is noted as probably late 

It is of interest to note that the first observation 
of the companion was made on the occasion of an 
occultation The Berliner Jahrbuoh of 1822 records 
that Burg at Vienna observed the small star reappear 
five or six seconds before the bright one on Apnf 13, 
1819 He concluded that Antares is double Bode, 
however, discredited this, and added the note, “ Antares 
1 st kem Doppelstem ” The companion was not seen 
again until 1844 (by Grant in India) and 1846 (by 
Mitchel m America) Incidentally the green colour 
of the companion is shown to be inherent, not a con¬ 
trast effect, when it reappears before the bright star 

The Cracow Astronomical Handbook for 193 x — 
This handbook, as usual, is almost entirely taken up 
with ephemendes of variable stars There are 391 
eclipsing variables for whioh the dates of minimum 
are given, and 382 others for which certain element# 
are given There are also elements of oooultations of 
stars by the moon for several stations m Poland 
There are also useful tables of precession, obliquity 
of eoliptio, etc The explanations are given both ut 
Polish and in flexible Latin, which is very easy to read* 
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Research Items 


Food Supply of India —In the presidential address 
delivered to the agricultural section at the seventeenth 
meeting of the Indian Scienoe Congress at Allahabad 
(Calcutta * Asiatic Society of Benfpsd), G Clarke dis 
cussed the necessity of increasing the food supply to 
meet the needs of the growing population in India 
>rom a consideration of the agricultural returns for 
1922-23 and 1925-20, it is evident that the area avail 
able for food production m India is 1 2 acres per unit 
population, whereas in America and France, countries 
comparable with India as regards the importance of 
agriculture, the corresponding figures are 2 0 and 2 3 
respectively The amount of new land in India 
suitable for cultivation is no longer sufficient to pro 
vide the increased area required, so that the solution 
of the problem lies in increasing the yield of the land 
already m use Weather conditions and the shortness 
of the growing season are the chief difficulties con 
honting the agriculturist, but the use of modem 
methods of research, and in particular a < loser study of 
the critical periods of crops, that is, those intervals 
during which the plant shows maximum sensibility to 
(xtemal factors such as moisture or nitrogen supplies, 
should do much tpwards the attainment of better 
n suits Further, green manuring is particularly 
udvocated as an economical means for soil unprove 
meat and the maintenance of an adequate nitrogen 
supply From a comparison of conditions in other 
t ountnes and analogy with the progress of the sugar 
cane industry in India, it is possible to obtain a rough 
estimate of the increased production likely to follow 
the application of scientific methods to agriculture 
After making due allowance for the inevitable lag in 
the adoption of improvements, and taking into con 
sideration the abundant labour resources and respon¬ 
sive nature of the soil m India, it is thought that 
vuthm the next two or three decades an increased 
output of 30 per cent in normal seasons may reasonably 
bo expected Increased expenditure on scientific 
i f search is, however, assumed 

Bionomics and Morphology of Parapfuedott timndulus 
- The mtonsivo study of an organism is useful m 
entomology By making facts of structure known, 
it places in the hands of the morphologist material 
with which he can arrive at ideas of truer relation¬ 
ships It also serves as a moans of giving clues of 
weak points in the insect’s anatomy which may be 
used by the economic entomologist to bnng it under 
control, if it ib injurious m any way Dr Nellie F 
Paterson’s recently published paper entitled “ The 
Bionomics and Morphology of the early stages of 
Paraphoedon tumidxUus Germ ” (Proc Zool Soc , 
Oct 22, 1930, pp 027-070) is an effort of this nature 
The insect belongs to the Chrysomehdee—a large 
family of beetles which are all phytophagous , and 
i onsequently many of them are serious posts of culti 
\ated plants The study was made in the zoological 
laboratory of the University of Cambridge while the 
author was holding a scholarship awarded by the 
University of the Witwatersrand, Johannesburg 
I he study contains notes on geographical distnbu 
bon, food plants and nature of damage, and details 
of life-history The exoskeleton and the internal 
anatomy are reviewed in great detail The paper is 
illustrated by four plates and seventeen text-figures 
\n interesting feature is that the author has formu 
toted ft system of enumeration and nomenclature of 
the larval chffitotaxy Although it may apply to 
s ome Chrysomekd larvae, it cannot be a comprenen- * 
ive scheme which would embrace the whole family 
Br Paterson 19 to be congratulated on her fine study 
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An Australian Myriothela —E A Bnggs (Rec 
Austr Mus , Sydney, 18, 1930) gives an account of 
the salient features ui the histology of Mynothela 
harruonx from the coast of New South Wales The 
ectoderm of the hydranth is described as stratified, 
the supporting lamella is thin and from its outer 
surface extend simple or branched secondary lamellae, 
on each sido of which the well developed longitudinal 
muscle fibrils of tho ectoderm are situated The 
endoderm presents the usual types of cells—goblet, 
gland, vacuolate, and storage The tentacles of the 
hydranth aro remarkable for the extraordinary devel¬ 
opment of the supporting lamella m the capitulum 
whore it is produced into radially arranged fibres 
which form the mam mass in the apex of the tentacle 
The fibres keep this part of tho tentacle exjianded 
when the remainder is contracted The blastostylee, 
which aro borne on the middle zone of the hydranth 
in such numbers as to hide the aurfaco, are mouthless, 
and each is continued into a single terminal tentacle 
The mature gonophores borne on any one individual 
are of the same sox , both mftlo and female gono 
phoros have an apical oponmg representing the velar 
aperture 

Biological Control of the Prickly Pear —Several 
spec les of Opuntui have spread very v, ulely in Aus 
traha suite their occidental introduction, and two 
species, O tnermu and O struta , have become very 
serious postH In 1912, tho Queensland Government 
appointed a commission to investigate the natural 
enemies of these plants, and since 1919 tho Common 
wealth Government has co operated with Queens 
land and New South Wales, the work of searching for 
natural enemies of the prickly pear m its natural 
haunts being placed under the control of the Common 
wealth Prickly Pear Board The wholo of the cactus 
belt in the United States was examined, and some 
seventy different kinds of insects wore found on the 
pnckly pear Under the title, “Ten Years’ Research 
on the Prickly Pear ”, C Schindler, of the University 
of Brisbane, gives an account of this viork m Du 
covery for February Very striking success appears 
to have accompanied tho introduction of tho moth, 
Cactoblastis cactorum, which was foiuul in La Plata in 
1914, and re discovered in tho Argentine and Um 
guav in 1925 A shipment of eggs reached Australia 
safely m 1925 and was an immediate success The 
caterpillar tunnels m the fleshy stem and, living gre 
ganously inside this spine covered fleshy mass, is 
protected against birds Schindler estimates that 
the area covered by the prickly pear m Australia is 
now being reduced by one million acres a year, as a 
result of the various methods of biological control 
now in use, instead of this pest spreading to about 
the same acreage of new country each year, as was 
formerly the case This Australian work will have 
considerable interest for other countries, for example, 
South Africa 

Spiral Ringing and Solute Movement In Tree# — 
Profs L H McDaniels and O F Curtis have pub¬ 
lished the results of their latest experiments on the 
ringing of trees in Memoir 133 of Cornell University 
Agricultural Experiment Station (October, 1930, 31 
pages) The results refer mainly to the spiral ringing 
of apple trees, and the findings confirm the opinion of 
these workers that the phloem is the tissue most con¬ 
cerned in translocation, handling solutes taken in by 
the roots and foodstuffs elaborated in the leaves 
Photographs showing the effect of spiral ringing in 
increasing the fruitfulness of apple branches acre given, 
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and the practice of tapping trees for oleoresm is also 
reviewed Lateral transference of solutes and food¬ 
stuffs in the trunk is shown to be slow, immediately 
after the ring has been made It is suggested that 
the meeting of the downwardly moving foodstuffs 
and the upwardly directed solute current causes an 
electrical polarity of the cells at the junction, that is, 
the incipient cambium, and the responses of plants to 
such practices as propagation, pruning, and grafting are 
discussed from tnis point of view The regeneration 
of the tissues following ringing has been studied, and 
leads to the conclusion that translocation rapidly be¬ 
comes normal after the wounding 

Selection of Maize for Germination and other Tests 
—Mr R C Malhotra, of St Mary’s College, Kansas, 
writes to say that in germination tests of maize 
seedlings he finds that the irregularly shaped seeds 
taken from the tip and butt ends of the ear, especially 
those m which tne embryo is located at the side of 
tho seed, seldom if ever germinate Tho use of such 
seeds, even if of heavy weight, may < nose an export 
mental error of 20 25 per cent in germination In 
the middle of some ears a number of compressed, 
thin, undevelojied, and starved seeds may bo found 
They germinate promptly, probably because of the 
thin poriearp, but produce poor, under nourished 
seedlings and should be excluded from germination 
experiments In experiments with X rays and ultra¬ 
violet light, the effect of exposure is very different 
according to which side of tho seed is exposed, as the 
embryo is much nearer one side than tho other Tho 
embryo side should be exposed for uniform results 

The Theory of Isostasy — In a critical review of 
isostasy by Ilubbert and Melton, appearing in tho 
Jour Qeol , pp 673-695, 1930, the underlying theory 
is very clearly summarised, and special attention 18 
directed to Hopfner’s recent inquiry into the problems 
involved Hopfner claims that the observed gravity 
anomalies can be accounted for, without recourse to 
tho principle of isostasy, by taking into consideration 
the effect of elevation and depression of the geoid 
relative to the spheroid of reference (Brun’s term) 
These effects lead to the conclusion that gravity 
ought to be deficient over the continents and excessive 
over the oceans, as indoed it is, this being the leading 
fact that isostasy has been invoked to explain The 
authors st^ato that although the results of Hopfner 
are admittedly qualitative, u they are of sufficient 
importance to cast a large shadow of doubt over the 
whole of isoetatic theory ” Against this depressing 
conclusion there appears simultaneously an important 
paper by Hoiskanen m the Am Jour Set , Jan 1931, 
pp, 39-50 It is admitted that the reduced gravity 
values g 0 are referred to the geoid, whereas the 
theoretical values y are referred to the spheroid, hut 
several lines of evidence are presented to demonstrate 
that gravity anomalies could be explained by Brim’s 
term only if its quantitative value were about ten 
times greater than it actually appears to be Heis- 
kanen concludes that Hopfner s arguments are 
founded on a qualitatively correct basis , but that he 
hiyi greatly exaggerated the influence of the effects 
deduced Readers of the first paper referred to above 
should on no account omit to study the second 
Taken together, they provide a most illuminating 
account of an^ntneate subject that is rarely clearly 
understood 

Gas in Relation to Oil Production —B J Elhs dis¬ 
cussed this subject at the meeting of the Institution 
of Petroleum Technologists last December, and, in 
effect, gave a very practical interpretation of S 0 
Herold’s well-known recent work on simple perfect 
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fluids and their mechanics As he (Mr Ellis) pointed 
out, Herold’s thesis deals in the mam with ideals— 
perfect gases and liquids in homogeneous reservoirs, 
and although the principles enunciated have obvious 
application to oilfield circumstances, such conditions 
cannot be realised in actual practice The author 
proceeded to examine the concrete variables, the 
gas, oil, and the reservoir, as existing in Nature, and 
thereafter sought to modify Herold’s theories m 
terms of actual conditions Such a study is bound to 
bring in its tram the more practical questions of re- 
pressuring oil pools and gas drive, and some attention 
was devoted to these aspects of field development, 
while a possible method of increasing the recovery of 
petroleum by a modified form of gas drive was indi¬ 
cated In tins latter conception is probably the most 
interesting part of the paper What is known as 
1 centripetal production 1 was shown to be one of the 
best means or obtaining more oil from a reservoir from 
which utmost production had been obtained by 
normal methods, a means apparently applicable, at 
least in theory, to virgin production Briefly, centn 
petal production implies the injection of gas by wells 
specially drilled for the purpose at geometrical points 
determined by the positions of output wells and their 
circles of influence , injection should take place at a 
pressure equal to or slightly higher than the original 
reservoir pressure 

,, River Flow Records m the Ness Basin, Inverness 
shire—Prevous notice has been given in Natuhh 
(M ar 1 and 29, 1930, pp 334, 514) at some length 
of the series of observations of river flow m the Ness 
Basin, Inverness shire, made in 1929 by the voluntary 
organisation known as River Flow Records, under the 
direction of Capt W N McClean, of Parliament 
Mansions, Victoria Street, S W 1 These observa¬ 
tions have since been extended to cover the period 
from January to September inclusive, 1930, and the 
results relating to tne nver Garry are embodied in 
three quarterly reports recently issued The reports 
show that during the period in question, in addition 
to rainfall observation, there have been five months 
actually spent on nver gauging work, with tho design 
and construction of new gear for flood measurements 
and the erection and maintenance of water - level 
gauges Much useful and interesting data have been 
acquired and, for local, and even general reference, 
the statistical tables will be of great value Tho 
latest of the three reports provides an opportunity 
of comparing the flow and period losses of the two 
nvers, Garry and Moriston, over a full twelve months 
period, from which it may be noted that while both 
have catchment areas of 150 square miles, the twelve 
months’ flow off of the Moriston is about 73 per cent 
of that of the Garry The 1 period losses ’ m each 
case were fractionally above and below 14 inches 
The report concludes with some comments on the 
organisation required to maintain these records of 
flow after the actual gauging work is completed 

A Gyroscopic Clinograph —Another interesting 
application of the gyroscope is the subject of an 
article entitled “ Oil Well Surveying with the Gyro 
scope”, m the November issue of the Sperry scope, 
the organ of the Sperry Gyroscope Company, Inc 
In the boring of oil wells many things lead to a de 
flection of the path of the drill from the vertical, and 
it is important to the driller that he should be in¬ 
formed of any such deflection There are several 
methods by which the angularity of an oil well can 
be determined, and Borne success was obtained with 
the use of the magnetic compass In conjunction 
with the Sun Oil Company, the Sperry Gyroecope 
Company has now brought out the * Surwel ’ gyro 
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Hcopio olmograph In (hia apparatus are incor¬ 
porated a gyroscope with its axis set north and south, 
a box-level gauge, a chronometer, and a film camera, 
these parts being contained m a steel cylinder 5$ in in 
diameter, which can be lowered down the well The 
bubble in the box level shows the inclination , a 
pointer on the gyroscope gives the direction of the 
inclination, while the camera, tuned by the chrono¬ 
meter, takes a senes of photographs of bubble, pointer, 
and chronometer hands As the rate of lowermg is 
known, the exact depth at which each camera observa¬ 
tion is made can be found, and thus the inclination 
and its direction can be determined at any given 
depth The data recorded on the film can also be 
plotted on squared paper and a graphic picture of 
the well’s course through the ground can be ob 
tamed 

Loud Speaker Acoustics —The design of commercial 
loud speakers is largely empirical and, indeed, a com 
plete theoretical treatment of the problem is not yet 
possible A number of important factors affecting 
the reproduction of speech and music by coil and 
rood driven speakers are discussed m a paper by N W 
McLochlan and G A V Sowter {Phil Mag , 11, 
pp 1 54) It is shown that a rigid coil or reed driven 
disc system would be of little value in the reproduction 
of either speech or music The energy from the coil 
driven disc decreases very rapidly above 1000 cyclos, 
whereas the energy from the reed driven disc is centred 
mund the resonance frequency of the combination 
A reed driven flexible disc fails as a reproducer, owing 
to prominent, widely spaced, natural frequencies due 
to the limited number of modes of vibration of the 
disc in the audible frequencies Actual coil- and 
rood driven diaphragms give better reproduction than 
would be expected from the rigid cfiso theory, and 
they possess an almost continuous succession of minor 
resonances The theoretical conclusions are supported 
by experimental evidence Measurements of the 
radial velocity of sound m discs were made, and it was 
found that near the periphery of a < onical diaphragm 
the velocity is considerably less than in air A sum¬ 
mary of sixteen electrical, acoustical, and mechanical 
factors causing distortion in the reproduction by 
moving coil systems is given at the end of the 
paper and indicates the extreme complexity of the 
problem 

Records of Slow Electrons —In a paper by P H 
< ’arr in the December number of the Review of Scientific 
Instrument* an account is given of a very promising 
method for recording slow electrons of energy less t-lrnn 
100 electron volts A piece of metal, which may be 
either in a massive form or a sputtered film, is mounted 
in the vacuum apparatus, in exactly the same position 
hs a photographic plate would be After exposure to 
the beam of electrons, the speed of which is readily 
controlled by magnetic sorting, the metal is treated 
chemically, when, with the appropriate reagents, a 
\iHible trace of the area of impact appears Gold, 
silver, and zinc have been studied in the greatest detail, 
the best developing agents for the latent images were 
found to be mercury, iodine, and hydrogen chloride 
i eHpectively, all in the vapour phase Gold gives the 
greatest contrast if the images are to be reproduced 
afterwards by ordinary photography, but with silver 
striking colour effects can be produced, which are 
"specially useful for demonstration of the effect Zmo 
is the least trustworthy of the three metals, but when 
images are present on it, they are of excellent definition 
It appears that although the technique involved is 
i afcher laborious, yet the method is less liable to failure 
with the slowest electrons than ordinary photography, 
" hilst it has the great advantage that it is not subject 
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to mterference from light, either extraneous or from 
hot filaments within the apparatus 

Isotopes of Beryllium —The element beryllium 
occupies rather an anomalous position in tnat it 
appears to be a simple element of mass 9, although, 
from the properties of other elements, it might oe 
expected to have an isotope of mass 8 Evidence for 
the existence of this isotope has now been found by 
W W Watson and A E Parker, from a study of the 
band spectrum of beryllium hydride in the neighbour¬ 
hood of r >000 A {Physical Review, vol 37, Jan 15) 
When this is photographed in the third order of a 21 ft 
concave grating, giving a dispersion of I 3 A per 
millimetre, every mam line m a certain region is 
found to be accompanied by a weak satellite, and 
taking the mam lines to be due to the molecule 
Be*H, the satellites can be shown to be in the posi¬ 
tions appropriate to Be*H The relative intensities 
of the Bo*H lines and tho Be 9 H lines are about 1 to 
2000 These results, if substantiated, will confirm 
Lord Rayloigh’s suggestion, which is based on the 
occurrence of unusually largo quantities of helium in 
tho mineral beryl that a Be® nucleus is less unstable 
than has hitherto been supposed 

Organic Selenium and Tellurium Compounds —The 

January number of the Journal of the Chemical Society 
contains two papers by Morgan and Burstall on cydo- 
solenohexane and cyclo tellurobutane respectively 
Cyclo selenohexane, containing So interposed between 
two CH, groups in cyclo hexane, is a pungent smelling 
oil, obtained in small yield by the action of sodium 
selemdo on a£ hexamothylene dibromtde in alcoholic 
media, the main product being a mixture of at least 
two polymeric forms It gives a crystalline mercuri- 
ohloride, CjHjjCljSeHg a diehlonde, a dibromide, 
a di iodide, and a methiodide, by direct addition 
Cyclo tellurobutane, a five membered ring compound, 
was obtained by the interaction of tellurium with ad- 
tetramethylene di iodide at 130°, giving the cyclo 
tellunbutane di iodide, which can be reduced to cyclo- 
tellurobutane, a pale yellow oil of repulsive odour 
which oxidises rapidly in air, the tellurium atom taking 
up an atom of oxygen The cyclic tellurohydrocarbon 
forms very stablo dihalides, the chlorine and bromine 
compounds crystallising unchanged from water A 
morcurichloride and a methiodide were also prepared 

Distortion of Fl&me Surfaces in Electric Fields — 
Gudnault and Wheeler, ui tho January number of the 
Journal of the Chemical Society, describe some expen 
monts on the effect of an electric field between two 
parallel metal plates on the propagation of a (urbomc 
oxide flame initiated at the centre of a sphencal 
bulb The paper contains some excellent photographs 
of tho flames produced, which show a deoided effect 
of the field There appears to be little or no alteration 
m the rate of growth of the flame m a direction trans 
verse to the held The field did not stimulate the 
growth of the flame betwoen the plates in the direction 
in which electrons produced in the flame would be 
moving, so that such electrons do not appear to assist 
the propagation of the flame Tho speed of the flame 
was, however, uicreased in the opposite direction, in 
which the positive ions are moved There was also a 
bodily movement of the whole of the sphoncal flame 
surface in the same direction, and sometimes wholly 
away from the igniting spark The movement in the 
opposite direction is, therefore, not only retarded 
but actually reversed by the field This suggests that 
the movement of the flame surface may be mechanical, 
due to the movement of the heavy positive ions 
dragging the flame surface with them, and not neces¬ 
sarily the result of a stimulus to chemical activity 
imparted by the electric field 
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Russian Scientific Workers in Foreign Laboratories. 


N EVER before in the history of science has there 
been a iaso when hundreds of scientific workers 
have been exiled wholesale from their country, or 
have left it because they have found it impossible to 
continue scientific work there This is what happened 
m Russia after the Bolshevist revolution took place 
about ten years ago , scientific workers, with others, 
either had to submit to the new regime with its 
somewhat unusual views on the subject of the free 
dom of scientific thought, or to try to seek their 
fortunos elsewhere There are no statistics to tell us 
of the many who left their life's work and their homes 
behind them, only to fail in their ha7ardous attempts 
and to go down in the struggle for existence, but it 
is of great interest to loam that a largo number of 
them succeeded m finding suitable occupation in 
various countries and have been able to continue 
then studies A good idea of their work can be 
obtained fiom the bibliography of bookR and paxiers 
published by Russinn hi lentitic workers abroad during 
the period 1920-1930, issued recently by the Russian 
Scientific Institute founded in Belgrade with the 
active support of the J ugoslavian government * 

The volume contains no loss than 7032 titles of 
books and papers published in 18 different languages 
by 472 Russian authors scattered all over the world, 
from Sofia to Stockholm, from Kharbin and Indo 
China to London and Paris, and from Chicago to Rio 
de .Janeiro It is natural that the bulk of the titles 
are those of works on o( onomics, sot idogy, history, 
philology, law, and othei branches of the humanities, 
as well as engineering and other applied sciences, but 
there is an unexix>ctedly high pen entage of works on 
the natural and exact sciem es Tlieir number is 1929 
and they belong to 122 authors The list is headed 
by 690 works written by 38 authors on various prob 
lems of medicino and physiology, and an important 
place amongst them belongs to several former pupils 
of the famous I Pavlov, whose methods for the study 
of the physiology of the nervous system are now being 
developed by them in a number of laboi atones in 
Europe and in the United States Nine Russian 
botanists publishod 121 works, amongst which the 
bookR of V V Lepeshkin on the chemical physiology 
of plants are well known to sjieciedists Exiled 
geologists number 11, and there are such celebrities 
amongst them as the late N I Andmsov (Prague) 
and A Htebutt (Belgrade), the aggregate number of 
publications on geology reaching 102 

• Material* dlya blbJJotfraphif riuwklch utehenyrh tmdov la mbeihom 
(1920-1930) Parti pp J94 JteUfradc, 1931 


Ten Russian zoologists and entomologists produced 
260 books and papers, including a senes of outstanding 
articles on comparative anatomy by M M Novikov 
(Prague), culminating in the book Das Fnnzip der 
Analogie und die vergleichende Anatomie ” (Jena, 
1930) Amongst entomological works, the world 
catalogue of Aphaniptera by J N Wagner (Belgrade) 
should be mentioned Microbiologists are only three 
m number, but the name of 8 Metalmkoff (Paris) 
will be familiar to moat specialists m this branch, 
and the 116 papers produced by them represent a 
valuable contribution to a number of fundamental 
problems Russian chemxstiy, too, can be justifiably 
proud of the work of J I Bickermann (Berlin) and 
E Rabmovitch (Gdttmgen), to mention only two of 
the 13 chemists with their 133 publications, while 
6 physicists published 101 papers, and 200 papers and 
books on mathematics and mechanics have been pro 
duced by 11 Russian workers There are only two 
Rusman astronomers abroad, but then* names are 
O Struve (Chicago) and V Stratonov (Prague), and 
they published 1U0 papers between them To com 
pleto the list, 131 papers and books on geographical 
subjects written by 11 authors, and 80 publications 
by 9 authors on agriculture, appeared during the 
period imder review 

Striking though these figures are, they aie very in 
complete, because the bibliography included only the 
works of those Russian scientific workers who sub 
mitted lists of their papers, many of them failed to 
do so foi various reasons The editors, however, 
hope to publish supplements to the bibliography from 
time to time 

It wdl be seen that many Russian scientific workers 
made full use of the opportunities offered them at 
various universities and laboratories, most of which 
have gladly opened their doors to their Russian 
colleagues 

Apart from conti lbutmg to the progress of science 
by their own original work, Russian scientific workers 
are also doing a great service to men of science 
of other nations by making available to them 
the results of Russian researches, which remained 
largely unknown abroad, by reviewing current 
and past Russian literature in the respective fields 
It would probably not be an exaggeration to say 
that practically every bibliographical, or abstracting, 
periodical has now Russian experts on its staff, and 
this helps to make Russian scientific work available 
everywhere 

B P U 


The Constitution of Soluble Proteins. 


r PHE Comptes rendus ties travaux du Loboratcnre 
•* Carleberg , vol 18, No 6, 1930 (Copenhagen 
H Hagerup, 1930, 6 26 Kr ), contains a long paper 
(m English) by Prof Sorensen on recent work on the 
soluble proteins considered in the light of his theory 
of reversibly dissociable component systems Accord¬ 
ing to this, soluble proteins consist of a series of 
oomplexes or components, reversibly combined, 
A., C. , these components being, for example, 
mainly polypeptides, but in other cases containing 
phosphorus, in each of which the atoms are linked 
by principal valertbies, whereas the oomplexes them 
selves are held together comparatively loosely and 
reversibly by residual valencies The strength and 
nature of these residual valencies depend on the 
chemical composition of the component ui question 
as well as on its physical properties—above all on its 
dimensions and the resulting shape and surface 
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Alterations in the composition of the solution (salt 
content, pH, alcohol content, temperature) may give 
rise to reversible dissociation of the component 
systems and interchange of components between 
them When these alterations in composition are so 
suited as to render possible the formation in sufficient 
quantities of a component system insoluble or spar 
ingly soluble under the new conditions, such a system 
will be formed and precipitated 

It is not always easy to determihe whether a given 
protein solution is a mixture or a true componen 
system Prof Sorensen shows that the results of hi 
investigations and lus theory of reversibly diasociabl 
components aro reconcilable with Svedberg’s result 
on the molecular weights of proteins as founcf b 1 
the ultra-oentnfuge method These show that oat; 
a few proteins have molecular weights exceeding j 
million, namely, the haemocyanin* of the blood o 
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some snails The molecular weights of other pro 
terns are, with one exception (casein, whioh contains 
protein molecules of various sizes), small multiples 
of about 35,000 Egg albumin and Bence Jones’s 
albumin belong to the first group, with spheroidal 
molecules of radius 22 A and molecular weight 35,000 
Hiemoglobin and serum albumin have non spheroidal 
molecules of weight 70,000, serum globulin belongs 
to the third group, with non spheroidal molecules of 
weight 105,000 , and the fourth group, with spher 
oidal molecules of radius 40 A and weight 210,000, 
includes the vegetable proteins edestin, excel sm, and 
amandin The results for egg albumin, bv very different 
methods, are unanimous, and everything seems to 
allow that it is a simple chemical unit Serum albu 
nun, on the other hand, has been fractionated 
Although the results of Svedberg and SjOgren gave a 
molecular weight of about 67,500, instead of the 
\alue 45,000 found by Sorensen, the latter does not 
think his product contained true decomposition pro 
ducts, since the fractions retained their marked 
power of crystallisation He oonsiders that reversible 
dissociation only had occurred He makes a far 
sharper distinction, in this and other examples, 
between reversible dissociation and true deoomposi 
t ion of a protein thap does Svedberg 

The nature of peptic scission is considered at length, 
the conclusion being reached that the breaking of 
peptic linkages is the sole chemical process involved, 
the simultaneous marked change in physical pro 
perties being due to secondary processes (hydration 
end disaggregation) 

The name ‘ component systems ’ is now preferred 
to that of * co precipitation systems * introduced by 
Linderstrom Lang, the name 1 conqxment ’ being used 
for an individual reveraibly linked constituent The 
leal character of the molecular weights found by Sved 
herg is accepted, and the ‘average molecular weight’ 
found for a mixture can give valuable information 

In the experimental part, emphasis is laid on the 
importance of determining the distribution of the 
components of the dispersion medium between the 
solution and the undissolved phase, and a number of 
examples from previous memoirs, as well as new 
investigations, are summarised in this section Some 
tendency to reversible dissociation was detected with 


egg albumin Serum albumin ww separated into 
throe groups of fractions differing m solubility, 
irrespective of whether the fraction in question is 
phosphorus containing or not The various fractions 
differed very little in chemical composition, and two 
almost identically composed substances may be widely 
different in solubility, a result which is not due to 
denaturation Casein has a very considerable tendency 
to dissociation, but is not regarded as a mixture 
Its lonisabihty m presence of acid or alkali gives rise 
to component systems with a much greater dissociat¬ 
ing tendency than that of uncharged or isoelectrically 
charged systems 

The question of protein systems in serum is con¬ 
sidered They are regarded as in continual mutual 
interaction, forming new systems, the composition of 
which depends on concentration and other conditions, 
and the proteins may not correspond with those 
precipitated by salts The question which this 
suggests, whether it is reasonable to retain the old 
terms serum albumin and senun globulin, is con¬ 
sidered, the answer being m the affirmative 

The interesting relation between lipoids and pro¬ 
teins in serum is discussed, particular attention being 
given to M&choboouf’s expenmonts The latter ob¬ 
tained from horse serum a product which he regarded 
as a chemical compound of lecithin, cholesterol 
ether, and protein, from wluch lipoids cannot be 
extracted by ether, and in which the protein is not, 
or is only slowly, denatured by alcohol at the ordinaiy 
temperature This conclusion is accepted, and it is 
suggested that the perfect clearness of Buch liquids as 
serum and plasma, in spite of their high lipoid content, 
is explicable only by assuming linkages between the 
lecithin and sterols on one side and the proteins on 
the other The linkage between lipoid and protein is 
weak and may be split in emulsification processes, 
a real chemical linkage is not probable 

It will be seen from the above brief summary that 
Prof Sorensen’s authoritative memoir raises many 
questions of considerable interest and importance, 
both from the chemical and the biological points of 
view, and it may be welcomed as a brief yet compre¬ 
hensive summaiy of recent work in that branch of 
protein investigation to which its author has made so 
many important contributions 


General Biology in the “Encyclopaedia Britanmca” 


\NY criticism of the articles on general biology in 
^ the “ Encyclopaedia Britanmca ” must take into 
consideration, first, the fullness and accuracy of 
the information contained in them, and secondly, the 
mode of presentation For it is surely not sufficient 
to provide a summary, however authoritative, of 
any branch of soienoe, if this is presented in such a 
manner that it cannot be understood by the general 
leader It is for his benefit that the “ Encyclo¬ 
pedia” is, presumably, issued, and its financial suc¬ 
cess is certainly dependent upon his willingness to 
purchase it 

There are some branches of physical science in 
particular whioh cannot be presented to the public in 
an intelligible manner Both the subject matter 
and language employed are alien But this has not 
m the past been true of biology Here the general 
reader has felt confident of understanding articles 
written about it It is in some degree a measure of 
the very definite advance which biology has made in 
the past generation that the general reader will not 
^frequently find these biological artioles difficult 
of comprehension But the mult does pot always 
ho solely in the subject matter, for several of the 
authors have phirked the admittedly difficult task 
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of presenting thoir information in plain English and 
taken the easier way of scientific 1 shoithand ’ The 
more intricate biology becomes, the greater the need 
for dear writing in articles such as these 

It is pleasant to find, therefore, that the articles 
wluch will probably be most frequently consulted by 
the general reader, evolution by Prof E S Goodricn 
and zoology by Prof DM8 Watson, are wholly 
admirable in both their scope and presentation 
No biologist can read them without having his ideas 
clarified, and no layman can fail to understand them 
or to be impressed by the range of knowledge they 
display Tne only criticism we have conoerns 
the article on evolution Here the vital need, m 
Darwin’s opinion, of natural selection as the mechan¬ 
ism which prevented the swamping, as he thought, 
of any favourable variation by promiscuous inter¬ 
breeding, is not stated The reader is left with the 
impression that Darwin realised, as his successors do 
to-day, that there was such a thing as segregation 
whioh makes swamping impossible 

Prof J B S Haldane has made the best of a 
very difficult task in his article on heredity It is not 
easy reading, but, in view of the nature of the facta 
with which rt deals, this eould not be avoided, and the 
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reader who takes the trouble to work his way slowly 
and carefully through this article will be repaid by 
the acquisition of a clear idea of the present state 
of knowledge on this subject, and also with a respect¬ 
ful feeling that biology ts developing into ftn exact 
science The article is a thorough-going account of 
the modern developments of Mendehsm, but, with all 
possible respect to the work which it summarises, 
one is left with a feeling of the immensity of the super 
structure which is now borne on the shoulders of 
the chromosome theory, and with a doubt as to 
whether some future edition of the “Encyclopaedia” 
may not contain accounts of underlying principles 
of heredity as yet unsuspected 

Prof ¥ A E Crew also provides an excellent 
summary of modem knowledge on sex, but, with 
somewhat more tractable material at his disposal, 
he is not quite so successful in his presentation By 
some oversight, his long article contains no illustrative 
diagrams or graphs It is doubtful whether the 
general reader, however painstaking, will really 
acquire a dear idea of the subject fiom this article, 
but to the biologist it can bo recommended as a 
masterly summary of the facts 

Two articles, one on ecology by Mr C S Elton 
and the other on experimental embryology by Mr G 
R do Beer, bear testimony to the development of 
work on these subjects of recent years The general 
reader will find Mr de Beer’s article full of surprising 
and unexpected information, and few biologists, 
outside the limited number who work on this subject, 
will fail to profit by the reading of it Mr Elton’s 
article is interesting and well written but rather 
surprisingly long—the result, not of excess of know¬ 
ledge, but of too little and a consequent lack of sum¬ 


marising generalisations But it is a little difficult 
to understand why this article should be so long, when 
Prof C Lloyd Morgan is m restricted in his article 
on animal behaviour that his statements are con¬ 
densed almost to the point of being unintelligible 
Prof J 8 Huxley gives most interesting and well- 
written accounts of the courtship of animals and 
of sexual selection, and Sir J Arthur Thomson is 
equally successful m his treatment of parasitism 
Indeed, all the articles on what might best be de¬ 
scribed as natural history are excellent 

In hm article on marine biology, Prof J John¬ 
stone has largely confined himself to a clear but very- 
general account of the different zones and conditions 
of life in the sea The general reader is unfortun¬ 
ately left largely in ignorance of some of the recent 
advances m this subject, notably on the factors which 
control the abundance of the plankton and its varia¬ 
tions throughout the year and in different regions 
It remains only to mention the articles on special 
groupB of the animal kingdom, three of which, on 
protozoa, sponges, and turucata, have been ex¬ 
amined The information therein contained is aw 
conciso and authoritative as the names of the re 
snective authors, Dr K BSlar, Dr G P Bidder, and 
Prof W Garstang, would lead us to expect They 
all, in greater or less moasure, give an account of the 
functioning of the animals, as well as of their structure 
and systematica, and ho bear witness to fcho slow but 
ever increasing accumulation of knowledge which, 
as Prof Watson states in his article on zoology, is 
gradually building up a science of comparative 
physiology, of which, it may safely bo prophesied, 
the next edition of this great “ Encyclopaedia ” will 
have much to say 


Fuel Research in Great Britain. 


rpHE Report of the Fuel Research Board for the year 
J- ending Mar 31, 1930 (London HMSO, 2930, 
2s net), is an interesting document, because it seems 
to touch upon almost every technical problem of fuel 
in the British Isles 

One of the original plans of the Board was the pro 
secution of a survey of the national coal resources The 
report shows that the recent establishment of a labors 
tory at the University of Leeds to study the West York¬ 
shire coalfield brings under survey areas producing 
90 per oent of the coal raised, and the remaining 
4 per cent can be handled by the existing organisation 
The value of this work will be increasingly recogmsod 
as time goes on One example is given in the report, 
namely, the publication of a hasty survey of Scottish 
coals made during the War, when the need arose to 
increase the production of furnace coke in Scotland, 
and it was found that the data had to be sought as an 
emergency measure 

The report gives a survey of the position of low 
temperature carbonisation, leading to the conclusion 
that its true place in the carbonisation industries 
cannot yet bo defined, although several processes are 
being worked on a considerable scale and making good 
solid fuel products The world prices for oil fuels nave 
fallen so much reoently as to make the economic posi 
tion of these processes worse Motor spirit is the most 
valuable by product, but the yields of this are usually 
■mall, and the most hopeful line appears to be the con¬ 
version of a larger portion of the tar into this product 
The tars themselves have sqph a character that thev 
are largely inapplicable for the purposes to which 
tars are normally used In order to find a basis for 
exploitation, their chemistry is being studied at the 
Chemical Research Laboratory, Teddington Two 
methods are suggested for promoting the utilisation of 
tar. The first is the use of ‘ cracking *, following the 
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practice of the petroleum industry , but the tendency 
to form large quantities of coke and gas is unfavour 
able to the use of these tars as ‘ cracking stock ’ 
Alternatively, the tars may be hydrogenated under 
pressure, whioh may be regarded as a form of ‘ crack¬ 
ing * in which coke formation is prevented by the 
union of hydrogen with the fragments Very interest 
mg experiments in this direction are recorded By 
means of oontrollod hydrogenation, it has been possible 
to convert nearly the whole of a low temperature tar 
into motor spirit and neutral oil—the yields of the 
former working out at 10 gallons per ton of coal 
carbonised The Admiralty staff has also examined 
the possibility of using low temperature tar oil as fuel 
for steam raising and for Diesel engines, with encourag¬ 
ing results 

The hydrogenation of coal and its produote is 
obviously a subject of great potential importance 
nationally and to the coal industry Though much 
has been done by private interests, the amount of 
authentic published experience is not great The 
report describes the results of experiments—both 
static and continuous—on the hydrogenation of coal 
With the use of suitable catalysts, it is found that 
Continental experience can be repeated with British 
coals and satisfactory yields of oil obtained The 
character of the product is such that its after-treatment 
is difficult A modification of the process, in which 
the coal is treated with a rapid stream of preheated 
hydrogen, has shown that much better products can 
thus be obtained Indeed, it is stated that yields of 
motor spirit up to 120 130 gallons per ton of coal could 
be realised in a suitable plant Another interesting 
scientific observation is the possibility of converting 
non-colang coal into coking coal by partial hydro¬ 
genation 

Muoh is hoped from the use of pulveroed fuel m a 
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ieanfl of promoting the use of coal on board ship In 
md practice, coal-dust firing has been made possible 
y the use of large combustion chambers, but at sea 
his is impossible In essence, the problem is to bring 
ir for combustion into contact with finely divided 
impended particles—a problem in aerodynamics 
,bioh is being systematically studied By attention 
o these requirements very high rates of heat release in 
mall burners have been obtained, which should con 
nbute to the solution of this problem 
The staff of the Board has earned out laboratory 
^ork on the properties of coal, and also supported 
nvestigations by independent workers in the uni- 
ersitios and elsewhere who have ongmated special 
echmques Thus Mr C A Seyler has been enabled 
o develop methods for studying polished surfaces of 
oal by reflected light Hie work has recently been 
mbhsned as a special report Mr Lomax is studying 
he distnbution of Bpores in coal seams by examination 
>f their sections Tins work, in association with that 
)f the South Yorkshire Survey Laboratory, suggests 
he possibility of identifying and correlating seams by 
dentihcation of the spores contained Interesting 
vork in association with the Building Research Station 
s reported which should place the calculation of the 
iout requirements of buildings on a quantitative basis 
In conclusion it may be said that the report com 
cents on so many points that the reader can gather 
rnm it a very good idea of the status of British fuel 
iroblems m general H J Hodsman 


University and Educational Intelligence 

Cambridge — In a report of the Council of the 
Senate on the future of mineralogy, petrology, and 
ry stall ography in the University it is recom 
mended that, upon the retirement of Prof A Hutchin 
-ion from the professorship of mineralogy, the pro 
fossorship of mineralogy be discontinued, and that 
there should be established in the University a pio 
fessorship of mineralogy and petrology, assigned to 
the Faculty of Biology “ A ”, and that a department 
of the same title bo constituted, to include also the 
subject of crystallography 

The Council of the Senate recommends that the 
Downing professorship of medicine be discontinued 

Mr H H Brindley, University demonstrator in 
/oology, has been elected to a fellowship at St .John’s 
( ollege 

Leeds —Courses of lectures on literary and scien¬ 
tific subjects will be given in the University during 
the Easter vacation, on April 15, 16, and 17, 1931 
The lectures are intended primarily to meet the needs 
of those who find it difficult to keep m close touch 
with recent developments, and will also give oppor¬ 
tunities for discussion Graduates of the University 
of Leeds will be admitted free, but for others a fee of 
tl will be charged The science courses include lec¬ 
tures on the electronic theory of valenoy and on modem 
views on colloids, acids and bases, and the ionise 
tion of electrolytes, and on the relationship between 
philosophy ana various aspects of natural soieno© 
Applications for admission to the course should be 
sent not later than Mar 21 to The Registrar, the 
University, Leeds, and should be accompanied by a 
i omittance where payable 

London —Mr W B R King has been appointed 
fts from Aug 1 next to the Yates Goldsmid chair of 
geology tenable at University College Since 1922 
he has been fellow and Charles Kingsley lecturer at 
Magdalene College, Cambridge. 
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A University (part time) chair of medical psycho¬ 
logy tenable at the London School of Hygiene and 
Tropical Medicine is to be instituted 

St Andrews —The Court has approved generally 
plans prepared by Mr J D Mills for a new building 
to provide accommodation for the departments of 
botany and geology at St Andrews, to be erected 
adjoining the gioup of buildings presently occupied 
by the Bute Medical School and the Bell Pettigrew 
Museum Plans have also been approved for the 
adaptation of Deanscourt, St Andrews, as an addi¬ 
tional residence hall for men students 

Dr W F Harper, hitherto assistant m anatomy, 
has been appointed a lecturer in regional anatomy m 
the University 


The American University Union (British Division), 
which has recently moved its London office from 
Russell Square to 1 Gordon Square, W C 1, announces, 
in a leaflet entitled “ 14 Points”, the nature of the 
service it offers to American students and to BntiBh 
university graduates and others interested in Amen can 
universities It facilitates meetings of British scholars 
with Amencan8, supplies, upon request from Bntish 
societies, American college lecturers upon American 
subjects, and koeps a register of applicants for urn 
versity posts m the United States Through the Insti¬ 
tute of International Education (2 W 45th Street, 
New York), which publishes a monthly Bulletin , it 
undertakes arrangements for exohange professorships, 
visiting professorships, and exchange scholarships 
between British and American colleges It maintains 
personal touch, by visits, with each of the universities 
in Great Britain and Ireland, and tells them of the 
ways and aims of education in America It keeps on 
file the latest calendars of all representative American 
colleges, and answers questions about them, put by 
British educational authorities It oo operates with 
the Continental Division of the Union (173 Boulevard 
St Germain, Paris) in the endeavour to help visiting 
scholars to acquaintanceships in any educational 
centre in Europe The director is W Connely 

University education in India is briefly discussed 
in the official pamphlet, “Education in Lidia, 1927- 
1928 ”, recently published (Calcutta Gov India Cent 
Pub Branch, 1 12 rupees) The rate of increase in 
the number of students in universities and arts and 
professional colleges (0 8 per tent of the total number 
of scholars in all kinds of institutions) is recorded as 
0 84 per cent in twelve months, during which time the 
total of scholars of all kinds mcroosod by 5 5 per cent 
Expenditure on university and collegiate education, 
which is 13 per cent of the total expenditure on 
education, increased at the rate of 7 per cent, as com¬ 
pared with an increase of 5 per cent m the total 
expenditure on education of all kinds The Indian 
Institute of Science, Bangalore, with its 100 students, 
accounts for 1 5 per cent of the expenditure on 
university and collegiate education Of four of the 
seventeen universities—Allahabad, Andhra, Lucknow, 
and Madras—it is recorded that they have adopted 
the principle of compulsory physical training for their 
students There are two religious denominational 
universities, the Aligarh Muslim and the Benares 
Hindu To each of them the United Provinces 
Government gave a recurring grant of 60,000 rupees 
to enable them to maintain departments of, respect¬ 
ively, Unani and Ayurvedic medicine In another 
direction the Benares Hindu University has broken 
away from the traditions of Indian universities by 
providing advanced courses which prepare for in 
■d us trial life, and its diploma m engineering is recog 
msed by employers as a guarantee of a sound training 
in mechanical and electrical engineering 
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Birthdays and Research Centres 

Mar 8 , 1855 —Prof K E von Goebel, For Mem R S , 
professor of botany m the University and Director 
of the Botanical Gardens, Munich 
At present I am ongaged on the preparation of a 
work on “ The Flowering Shoot ” (antnocladia and 
inflorescences) to be published this year as the second 
supplement to the “ Organographie don Pflanzen”, third 
edition My main interest is the biology and taxo 
nomy of leptosporangiate ferns 

A critical revision of phylogeny, especially a com¬ 
parison ot the results of the phyto paleontological 
discoveries with the modem views on the relation¬ 
ships in tho larger natural groups of plants, for 
example, in ferns, is a problem deserving of the closest 
study 

Mar 9 , 1 862 —Sir Sidney F Harmer, KBE, 
FRS, formerly Director of the Natural History 
Departments of the British Museum 
My principal work, at present, is the preparation 
of Part 3 of my Report on the Polyzoa collected by 
the Siboga in the Malay Archipelago 

I continue to keep in touch with recent develop¬ 
ments of the subantarctic whaling industry Whaling 
operations have increased in magnitude to on alarm 
mg extent, particdlarlv since the season 1926-27, and 
principally as the result of the increased use of pelagic 
‘ floating factories * which oj>erate on the lugh seas 
These ships, which have already reached a size ex¬ 
ceeding 20,000 tons, are capable of performing all 
manufacturing operations on board They are under 
no effective control, and there is reason to believe that 
in some cases a regrettable waste of valuable material 
is taking place The production of oil, m these 
localities, has risen from less than 800,000 barrels in 
1926-26 to more than 1,600,000 barrels in 1928--29, 
and more than 2,600,000 barrels in 1929-30 (6 barrels 
==1 ton) Naturalists acquainted with the results of 
earlier hunting in other areas are convinced that the 
whale population of subantarctic seas, the lost refuge 
of the great whales, will be gravely reduced, in the 
near future, unless it is found possible to secure inter¬ 
national agreement to the regulation of tho industry, 
on satisfactory lines 

Mar 13 , 1873 —Dr Ciiarles S Myers, CBE, 
FRS, Director of the National Institute of 
Industrial Psychology 

Much of the research work on which my staff and 
I have been engaged during the past ten years at the 
National Institute of Industrial rsychology has been 
fundamentally concerned with the mental differences 
between individuals Undoubtedly it suggests a 
problem of vast magnitude for future solution, 
namely, what are the physiological differences with 
whioh these mental differences are associated T What, 
for example, is the physiological significance of the 
discovery that, during the menstrual period, the 
mental efficiency of some women is distinctly greater, 
m others lees, while in many it is not appreciably 
changed, compared with other times T What, again, 
is the physiological significance of similarly wide 
individual differences m efficiency which appear to 
result from ultra violet radiation ? And what is the 
physiological significance of the striking differences 
in various mental characteristics revealed by mental 
teats ? 

Clearly, conjoint physiological and psychological 
research is essential to ascertain what bodily differ 
enceB, say in metabolism, blood composition, or 
endocrine activity, are responsible for the mental 
differences disclosed by the Institute's research work 
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Societies and Academies 

London 

Royal Society, Feb 26 —J C Eccles and Sir Charles 
Sherrington Studies on the flexor reflex (1) Latent 
period A method for measuring the latent period of 
the flexor reflex is described The values obtained 
for the central reflex time range from 2 7 c to 4 36 c 1 , 
and are m general agreement with the values calcu¬ 
lated by Jolly and by Forbes and Gregg The central 
reflex time is shortened when the stimulus applied 
to the afferent nerve is strengthened The temporal 
dispersion of many reflex discharges is shown to be 
due, not to the discharge of more than one impulse 
from motoneurones, but to variations m the latent 
periods of the single responses of different moto 
neurones The latent period of the response to a cen¬ 
tripetal volley is greatly shortened if another volley 
precedes it by certain intervals This shortening 
occurs at the expense of the central reflex time It 
is concluded that all the tune is saved in the reduction 
of tho normal ‘ synaptic ’ delay by facilitation If 
that is so, the actual conduction time through the 
spinal cord must be less than 0 5c On the assump 
tion that the normal ‘ synaptic 1 delay is due to time 
taken for a succession of excitatory impulses (owing 
to their temporal dispersion) to build up aces of 
threshold intensity, all the observations are satis 
factorily explained The experiments support the 
conclusions that in the flexor reflex, centripetal 
impulses are not transmitted straight through the 
spinal cord, but at certain points ( l synapses ’) they 
are transformed into an enduring excitatory condition, 
c e s , which may in turn set up fresh nerve impulses — 
the reflex discharge —(2) The reflex response evoked by 
two centripetal volleys When the interval between 
two centripetal volleys is short, the reflex contrac tion 
evoked by the second volley is due largely to the 
discharge of motoneurones which fail to respond to 
either volley alone The response of these moto 
neurones is due to summation of the subliminal 
excitatory effects of each volley In addition to this 
facilitation at short intervals, a centripotal volley 
gives rise to a period of unresponsiveness of moto 
neurones Three types of unresponsiveness have been 
met with (a) Recovery complete in less than 16 a 
( 6 ) Recovery complete in less than 60 c (c) Recovery 
not complete for more than 80 a From theoretical 
considerations, the duration of the relatively refract¬ 
ory period following an antidromic volley (10 5<r) is 
likely to be identical with the duration of the relatively 
refractory period of the reflex arc — J C Eccles 
Studies on the flexor reflex (3) The central effects 
produced by an antidromic volley When a single 
stimulus is applied to an intact motor nerve, a volley 
of impulses (called an antidromic volley) passes into 
the spinal cord through the ventral roots A single 
centripetal volley gives rise to c e s during a con 
siderable period Persistence of the c e s set up by 
such a volley is due partly to the temporal dispersion 
of the incident excitatory impulses and partly to the 
c e b produced by any particular impulse itself endur 
mg for some time In any motoneurone an antidromic 
impulse removes preformed c e s — J C Ecdtt and 
Sir Charles Sherrington (4) After - discharge A 
period of quiescence follows an antidromic volley 
set up during the after discharge of a reflex eitbei 
by a single centripetal volley or by a repetitive 
senes of centnpet&l volleys (confirming Denny. 
Brown) It is concluded that preformed 0 e s oi 
a motoneurone is removed by a reflex discharge 
and has to be built up again by delayed excitatory 
impulses before another discharge can occur— J. C 
Eccles and Sir Char|et Sherrington (6) Geneva 
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< onolusions A brief statement with discussion of 
various views of the nature of central excitation in 
reflex activity —A V Hill and J. L Parkinson Heat 
and osmotic change in muscular contract]on without 
lactic acid formation Frogs* muscles poisoned with 
iodo acetic acid, in which no lactio acid is formed, 
when stimulated to exhaustion in nitrogen gave total 
heat 0 307 cal per 1 gm and showed a rise of osmotic 
pressure This change of osmotic pressure cannot be 
explained in full without assuming either (a) that 
some chemical reaction, hitherto unrecognised, occurs 
in such poisoned muscles when stimulated, or (b) that 
phosphagen (and perhaps adenyl-pyrophoephonc acid) 
exist not as simple molecules in the resting muscle 
but in some combined form 

Society of Public Analysts, Feb 4 —L H Lampitt 
and J H Bushill The solubility of milk powder— 
the moisture factor The authors stress the compli¬ 
cated nature of the changes which take place when 
Hpray - dried milk powder absorbs moisture The 
freezing of the fat, whereby it is made available for 
solution in organic fat solvents, is ono indication of 
the changes taking place above the ‘ critical moisture 
content \ a figure dependent upon the solids not fat 
—S Marks and R S Morrell (1) The determination 
of the hydroxyl content of organic compounds 
estimation of castor oil Peterson and West’s modi 
iication of the method of Verley and Bolamg, in 
which the hydroxyl content is determined by treat 
ment with acetic anhydride and pyridine, was found 
the most satisfactory method, and is particularly 
statable for the estimation of castor ou —(2) The 
determination of the carboxyl and aldehyde oontent 
of organic compounds estimation of phenylhydra- 
?ine The most suitable method was found to be 
that of Ellis, in which the substance is treated with 
excess of phenylhydrazine, and the nitrogen evolved 
on treating the excess with Fehhng’s solution is 
collected and measured in a simple form of apparatus, 
mi allowance being made for the benzene vapour — 
A Van Raalte and J Straub Food control in Hoi 
land Food oontrol in Holland is based on legal 
standards arrived at usually by agreement between 
the directors of the control service and the large 
manufacturers Not only foods, but also other com¬ 
mercial products such as toilet articles, wallpaper, 
insecticides, etc , are subject to control There is a 
right of inspection of premises where food is manu¬ 
factured or sold, and this, coupled with intensive 
sampling, has reduced to 6 7 per cent, the percentage 
of samples falling below the standard —H R Ambler 
The determination of small quantities of methane 
The hydrogen and carbon monoxide are oxidised by 
means of cuprio oxide at about 500° C , the resulting 

< arbon dioxide removed, and the methane determined 
by burning with oxygen m the presence of platinum 
Hire at bright yellow heat, and measuring the carbon 
dioxide produced and the residual oxygen —R Bhatta- 
charya and T P Hilditch The fatty acids and com¬ 
ponent glycerides of Indian ghee Cow ghee gives 
hgurea falling within the limits previously recorded 
for Engl i s h and New Zealand butter fats, but buffalo 
idiee showed rather higher Reichert - Meissl and 
Kirschner values It also contained more butyric and 
fcario acids than cows* butter 

Geological Society, Feb 11 — W J Arkell , The 
^ pper Great Oolite, Bradford Beds, and Forest Marble 

South Oxfordshire, and the succession of gastropod 
Pumas m the Great Oolite In the first part of the 
ptper the principal exposures m South Oxfordshire 
ut the uppermost beds of the Great Oolite and the 
* ureet Marbles are described, with especial reference 
t(J the paleontological horizon*, and for the first time 
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the fauna of the highest portion (or Blook I.) of 
the Great Oolite is enumerated and discussed It u 
shown that this fauna is essentially a Great Oolite one 
Secondly, it is demonstrated that the renowned fossi 
bed of Islip contains nearly the whole of the highly 
characteristic assemblage of the Bradford Clay, o 
which it is held to be a true representative In th< 
second part of the paper the gastropod beds of th< 
Great Oolite are studied, and an attempt is mad< 
to disentangle the various species and genera —A 
Heard and J F Jones A new plant (ThaUomxa) 
showing structure, from the Down toman Rooks o 
Llandovery, Carmarthenshire The structures of th< 
peculiar fossil were revealed by mechanical anc 
chemical methods of treatment Horizon Lowei 
Downtoman, probably a few yards above the Uppe] 
Ludlow—Downtoman junction Locality Long wee 
3° 41 Mat north 51° 58'35" 

Paris 

Academy of Sciences, Jan 5 —Auguste Lumiire anc 
Mme A Dubois The distribution of Koch’s bacilli 
contained in milk, after separating the butter anc 
casein Known amounts oi tubercle bacillus wer( 
added to milk, the cream separated, and the caseir 
separated from the butter milk in the usual way The 
resulting whey and the cream were free from bacilli 
which appear to be concentrated in the casein It u 
concluded that starting with tuberculous milk the 
maximum danger is m the cheese —J Her brand The 
units of an algebraical body — J Rey Pastor A 
characteristic property of the varieties of Jordan — 
H F Bohnenblust and £ Hille The absolute con 
vergence of Dinchlet’s series —L Tchakaloff The 
theorem of finite increments —Georges Bouligand 
Cavities arising in a heavy liquid —G Ribaud and 
P Mohr The determination of the melting point oi 
platinum The method adopted was optioal extra 
polation, starting with the melting pomt of gold The 
melting pomt found was 1762° _t 2° C —Milo M 
Chenot A new appearance of the high frequency dis 
charge —G Ferrid Remarks on the preceding com 
mumcation —Armand de Gramont Transmitted 
light in the case of so called total reflection If a 
light pencil is reflected from tho long side of a right 
angle prism, under an angle of incidence greater than 
the limiting angle, some light diffuses through the 
bock of the prism and shows a maximum in a definite 
direction The intensity of this maximum depends 
on the polish of tho reflecting surfaco —Jean Loiseleui 
and Lion Vellux The preparation of cellulose mem 
branes containing proteins The solubility of some 
proteins (gelatine, casern, egg albumen) m anhydrous 
organic acids allows the preparation of true solutions 
of mixtures of proteins and cellulose derivatives, and 
from these, by evaporation, membranes of varying 
permeability can be prepared —P Pingault The iron 
carbide and iron oxygen equilibrium —L Hackspill, 
A P Rollet, and L Andris The action of bone acid 
upon the alkaline chlorides and nitrates In the 
presence of steam, bone acid easily displaces the acid 
of alkaline chlorides and nitrates —M Lemarchandi 
and C Tranchat The purification of disodium phos 
phate —A Travers and Avenet The determination of 
thiocyanates in coke oven effluents The thiocyanate lfi 
precipitated as cuprous thiocyanate, this dissolved in 
ammonia, oxidised to cupno salt, and titrated with 

r tassium permanganate—Mme Ramart-Lucaa and 
Hoch The absorption spectra of dibenzyl and its 
derivatives A bond attributed by previous workers 
to dibenzyl has been found to be due to the presenoe oi 
j a trace of stilbene os impurity—A Marin and P Fallot. 
The distribution of the facies in the Spanish Rif and 
"their special character —Pierre Dangeard A parasitic 
Edocarpus causing tumours in Lamtnarta fieccicaulu 
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(Ectocarpus deformans) —Robert Weill The gentle 
Pteroclava, the systematic interpretation of the 
Ptcronermdeo and the taxonomic value of the cmdome 
—Georges Fontis and Lucien Thivolle Tryptophane 
and histidine are anabohtes The simultaneous injec¬ 
tion of tryptophane and histidine mto dogs, m equili¬ 
brium with a fixed food ration, results in rapid gams in 
weight, and these gains are mam tamed for some time 
—L Septilici The diagnosis of syphilis by spectro- 
reaotion—C Levaditi and P Lupine The preventive 
action of liposoluble bismuth in experimental syphilis 
of the chimpanzee 

Jan 12 —A Guldberg The problem of the scheme 
of urns —David Wolkowitach The geometrical pro¬ 
perties of ellipses of inertia of a plane system — 
J A Lappo-Danilevski The analytical coefficient 
of the singularities of integrals of systems of linear 
differential equations with arbitrary rational co 
efficients —N Mouskhehchvili New method of reduc 
tion of the fundamental biharraomo problem to an 
equation of Fredholm —J Dieudonn4 The radius 
of umvalenoe of polynomials —0 Nikodym Linear 
and continued functionals —J Dufay and R Gindre 
The variable star d-Cygni The variations of lumin¬ 
osity suggest the mutual eclipses of two stars moving 
m eiroular orbits and give a curve of the type of 
£-Lyrae A detailed spectroscopic study is required 
to elucidate the physical nature of the system of 
d Cygni—Jean Ullmo The application of classical 
statistical conceptions to wave mechanics — H 
Muraour and G Aunis The variation of fp dt with 
density of the charge for different typos of (explosive) 
powders —Charles Marie and N Marinesco The 
phenomena of adsorption and protection m complex 
colloidal media —Augustin Boutanc and Jean Bou 
chard The acceleration produced by light in the 
flocculation of colloidal solutions in fluorescent media 
Suspensions of gamboge and ream (in presence of eosm 
and fluorescm) and of arsenic sulphide sols (m presence 
of eosm, fluorescm, and erythrosin) were used It was 
generally found that flocculation is accelerated by 
light m the absence of the fluorescent substance the 
flocculation was not accelerated —G Chaudron and 
A Girard The formation of a ferromagnetic iron 
segquioxide by the decomposition of van Bemmelen’s 
hydrated neequioxide — V Agafonoff The influence 
of impurities on some physical and crystallographic 
properties of hemunellitio acid Some anomalies in 
crystal form and optical properties were traced to the 
presence of impurities, one being calcium hemimellate 
— V Gouzien The geological structure of the penin¬ 
sula of Crozen (Fimstdre) —M Gignoux and B Raguin 
The stratigraphy of the Trias of the Brianconnais 
zone ^-Ch Poisson and J Delpeut Magnetic observa 
tion* at Tananarive —L Mercior The hypopleural 
bristles of Orygma luctuosa and the principle of the 
connexion of the organs —Mrae Lucie Randoin and 
Mile Andrde Michaux Variations in the proportions 
of chlorine and of water m striated muscle, liver, and 
kidqeyB m the course of aoute experimental scurvy 
At the tune of appearanoe of the characteristic symp¬ 
toms of sourvy, the proportion of oblonne in the 
muscles shows marked increase, from 0 5 per thousand 
to twioe or even three tunes this amount, and this is 
due essentially to the deficiency m vitamin C — Ray¬ 
mond* Hamet The cardiac antagonism of pilocarpine 
and tropine— Jtan Rdgnier and Guillaume Valetts 
The influence the concentration of hydrogen ions 
on the fixation of cocaine By adsorption on the nerve 
fibres. The experiment* described lend support to the 
hypothesis according to which increasing alkalinity 
increases the anaesthetic action of cocaine hydro¬ 
chloride, not only by modifying the physioo-chennoal 
properties of the anesthetic solution m a sense favour- 
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mg fixation, but also by reinforcing the power ©i 
fixation of the nerve cell itself —P Delano* The 
sensibility of the fox to the Moroccan spirochiete, 
Sp hiepamcum var tnarocanum Young foxes are 
frequently infected, but as adult foxes can dhow 
a very complete acquired immunity, the fox, like the 
porcupine, must be regarded os a reservoir of the 
virus 
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No 2 On Vector Quantity, 1 A Method or Vector Analysts with aft 
Idea of Higher Complex Numbers, by Bum it oauke Ono, No • On tb< 
Repression or the Transition Probability, by Uiumi Doi, No. 41 LftFl* 
Displacements In the Spectra of Ionised Nitrogen, by Rwan WW Aaedoe 
Vo, ft Some Peculiar Types of the Lich ten berg Figures, by Kwal 
and Mltauo Bboyama. Pp 1M8+4 plates (Tokyo MarusfO Oo., m 
7ft sen T 
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Meddelanda frin Lund* Aatronomlska Obee* retort urn. Ber % Nr 34 
Start with largo Proper Motion* LA the A.G £one of Lund (U* IS*). By 
W Gy lien berg Pp 17 (Lund 0 W K Gleernp.) 

Memoir* of the Faculty of Science and Engineering, Waaeda University, 
Tokyo, Japan. No. 7* 1980 The Ool lection of the Abridged Reports 
during 1937-1980 from Technical Chemical Laboratory, Waaeda Unlvcr 
rtity Pp. v + l4« (Tokyo.) 

The University or Colorado Studies Vol 18, No 9 Abstracts of 
These* for Higher Degree*, 1980 (University of Colorado Bulletin, Vol 
BO N 9 It General Series No. 266 ) Pp. 48 116 (Boulder, Colo ) 
Proceedings of the California Aoademy of Science, Fourth Series 
Vol 19 No ll Marine Algv of the Revillaglgedo Islands Expedition In 
liM'i By William Albert Setdhell and Nathaniel Lyon Gardner Pp 
lue 21 ft (plates 4 16) (Ban Francisco, Calif) l 60 dollars. 

proceedings of the United States National Museum VoL 77, Art 17 
Studies of the North American Weevils belonging to the Superfamily 
pistystomoidea By W Dwight Pierce (No 2840.) Pp 84-ffl plates 
Vol 78 , Art. 10 A Revision of the Noith American Taohinid Files of 
tin Genus Achaetoneura. By R T Webber (No 2863 ) Pp 87 
(Washington, D C Government Printing Office ) 

United State# Department of the interior Office of Education 
Bulletin, 1980 No 19 Accredited Higher Institutions, 1029-1030 By 
KUa B Ratcliff# Pp v + 156 (Washington, D C Government Print 
ing Office ) 20 cents 

University of Illinois Engineering Experiment Station. Bulletin No 
>13 Combustion Test* with Illinois Coals, conducted by the Engineer 
log Experiment Station University of Illinois, in cooperation with the 
Zelgler Coal and Coke Company By Prof Alonzo P Kratz and Wilbur 
J Woodruff Pp. 68 . 80 cents Bulletin No 214 The Effect of Furnace 
Hafir* on the Quality of Enamels for Sheet Steel, a Report of an 1 nveati 
Ration conducted by the Engineering Experiment Station, University of 
Illinois in cooperation witn the Utilities Research Commission By 
Prof Andrew I Andrews and Bmanuel A Hertzell Pp 20 20 cent* 

Bulletin No 216 Embrittlement in Boiler* , a Report of an In vest lga 
turn conducted by the Engineering Experiment Station, University of 
[Uinoi*, in cooperation with the Utilities Research Commission lly 
Prof Froderlok G Straub Pp 126 66 cents (Urbana, 111 ) 


Catalqgum 

English Literature, Including First and Early editions, Annotation 
Books Autograph Letters, etc (Catalogue 800 ) Pp 98 (Cambridge 
W Buffer and Sons, Ltd ) 

( aUlogue of Important Books on Botany, Horticulture, Eoology and 
Geology (No 15) Pp 16 (London John H Knowles) 

Catalogue de livres andean et moderns* rares ou curieux relatifs & 
1 Orient (No 16) Pp 603 660 (Paris I ibr Adrien Malaonnmive ) 

Colorimeters (List No 02.) Pp 24 Microscopes and Accessories 
List No 01 > Pp 56 Electro chemical Apparatus embodying Electro 
Analysis or Metals Eleotrometric Determination of Hydrogen Tons and 
Conductivity of Electrolytes (Mat No 80c ) Pp 44 (London 
A Galli nkainp and Co , I Id ) 

1 he Product* and Alms of the Firm of Adam Hilgnr, I td Pp 83 
The Cubic Crystal Analyser (SB 180) Pp 7 Hllgar XRay 
Orystallograph for the Analysis of Substances having Crystalline 
Structures Pp 10 (London Adam Htiger Ltd ) 


Diary of Societies 

traiUAt, March 8 

Royal Society of Medicine (Otology Section), at 10 30 a m —E D D 
Davis and others Discussion on Effects on Hearing after Fractured 
Base of the Skull Lessons Resulting Therefrom 
Royal Sanitary Institute (at Guildhall, SwanseaX at 8 — H R Tlghe 
ftinl others Discussion on The Rheumatic Child —Dr J M Moirie 
E Morgan, and others Discussion on Housing 
Royal Society or If hdioinb (Laryngology Section), at 6 
Physical Society (at Imperial (foliage of Scienoe), at 6 -Dr G M B 
Robson A rhotoeleotrfo Spectrophotometer for Measuring the 
Amouut of Atmoapherlo Ozone —G F Tagg Practical Investigations 
of the Earth Resistivity Method of Geophysical Surveying —W E 
Pretty Dlaplauvneat of Certain Lines m the Spectrum of Ionised 
Oxygen (O if, O HI), Neon (Ne »X and Argon (A 1!) 

Royal College of Buroeonr of England, at 6 —Sir Arthur Keith 
Demonstration of the Nerve Supply of the Alimentary Tract and the 
Natm, of Auerbach a Plexus 

Socirrr of Chemical Ikdotmt (Glasgow Section) (in Groavenor Restau 
rant, Glasgow), at 8.46 —Annual Business Meeting 
6o< i sty OF Dyers a«d OoLonsisTs (Jointly with Society of Chemical 
Industry) (at Engineers Club, Manchester), at 7 — 8 . M Neale The 
Action of Caustic Soda on Celluloee. 

Inhtitutiov of KlbUtrical BKOinui (Meter and Instrument SecttouX 
at 7 —J Urmston The Electrical High Pressure Testing of Cable* 
nud tli* Localisation of Fault#. 

JUNioa Ivrrmrfiojr of Engineer# (at Bcience Museum), at 7 —The 
Historic Locomotives at the Mnseum 
Ikhtitutiow of Mechanical Kuo if aa as (Informal Meeting), at 7 — A M 
ling The Netherlands East India Slate Railways and Electrification 
(l^oturaX , 

Royal Photographic Society of Ghat Britain (Pictorial Group), at 7 
-Informal Meeting 

«*o loqiexe* Arrooiation (In Architectural Theatre, University Ooll#g«X 
* * 7 80.— Dr. O A. Matlay The Deserts of California (Lecture). 
umAi Institution or Ghat Britain, at 9 —Dr G M B Dobson 
Uzune in the Upper Atmosphere and Its Relation to Meteorology 

SATURDAY, Magon 7 

[Uiv.L Soatw or Knan (AamtlMtla* Swtloo) (»t Uri.tol Cnl 
' ^tj), *t L—Or M NUr.nit.lD, A. L Ttylor, Prof R J BroekU 
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hurst, A. L. Fleiumlng, ft. V Stock, Dr H. W Feathers tons, Dr I 
MaglU Symposium on the Barbiturates In Anaesthesia 
Royal Institution or Ghat Britain, at 9 —Lord Rutherford t ftattfit 
Researches on the Alpha Rays (IX 

Institute of British Fourdrymkn (Lancashire Branoh) (at College 
of Technology, Man cheater), at 4 —H G Scott The Bleat Furnace, 
It# Limitation* and it# Relation to the Cupola 
Institute of British Foundry men (Soottlsh Branoh) (at Royal 
Technical College, GlaagowX at 4 —M Burnell Pattern making and 
Its Relation to Design and Foundry Practice 
Institute of Britibb Foundry icee (West Riding Branch) (at Technical 
College, Brad fold), at 6 80 — H W Swift Commercial Teats for Oast 
Iron 


HONDA F, March 9 

Cambridge PHjLoaorHirAt Society (in Cavendish Laboratory), at 4 80 
— Dr E D Adrian Electric Chargee in Ner\ous Tissues - Pap*tt to 
b* communlcattiltytttUonly — W N Bailey Some Series and Integral* 
Imolvlng Associated Legendre Functions—J A Todd The Group# 
of Symmetric* of the Regular Polytones —H 8 M Coxeter The 
Densities of the Regular Polytopes —L Roth Some Properties of 
Line Congruence* —W H Ingram Note on the Operability of 
Synchronous Motor at the End of a Transmission Line —R. H Fowler 
A Note on Ferromagnetism — F W G White A Theoretical Discus¬ 
sion of the Electrical Properties of the Boil — Dr T M Harris 
RhtLtJc Floras —Prof L Hogben Boms Biological Aspects of the 
Population Problem —Dr V B Wigglesworth The Respiration of 
Insects 

Royal Society or Medicine (United Sen ices Section), at 6 — Squadron 
Leader H L Burton and others Discussion on Minor Head Injuries 

Royal Ooilkok or Surgeons or Knot and, at 6 — C E Shattook 
Demonstration of Specimens illustrating Diseases of the Colo-n and 
Rectum 

Institution or Automobile Engineer* (Birmingham Centre) (at Queen s 
Hotel BJrmlngbaniX at 7 — J B Arrowsmlth Pressings for Auto¬ 
mobiles 

Institution or Electrical Engineer* (North Eastern Centre) (at Arm 
strong College Newcastle upon Tyne) at 7 —J W Rlsslk and H 
RiHflik Uou\y Duty Hectiflein and their Application to Traction Sub 
station* 

Institute or Metals (Scottish Section) (at 89 Elmbank Groseent, 
Glasgow) at 7 80 —Annual General Meeting 

Royat Rot ietv or Arts at 8—A. G D West Ihe Recording and 
Reproducing of Sound (Cantor I ecti re*) (IX 

Royal Oeoorai hioal Society, at 8 — M^Jor R. W G Hingston 
Proposals for British National Parks in Africa 

CKAHTERkn Hi HvrvoHa Institution at 8 —G Lovegrove The Amend 
msnt of the 1 ondon Building Acts 

Eugenics 8*x ikty (at 20 O roevenor Gardens S H IX at 8 15 —Study 
Circle. 


TUESDAY, March 10 

Royal College or Physicians or London, at 6 —Dr M Crltchley 
The Neurology of Old Age (Goulstonian Lectures) (1> 

Royal Institution or Great Britain, at 6 16 —Dr C D Darlington 
The Oyt^logical Theory of Heredity and Variation (1) 

Institution or Civil Engineers, at 0 

Institute of Marine Engineer*, at A—O S Baker The Efficiency 
and Steering Effect of Inward and Outward luinlng Screws 

Institute of Metals (Swansea Section) (at \ M C A., SwanseaX at 0 15 
—Prof K G Thompson Some Researcher on the Wire Drawing 
Process 

Eugenios Society (at 20 Grosvenor Gardens, S W 1), at 6 30 and 8 80 — 
Study Circle 

Society or Chemkal Industry (Btimingham ami Midland Section) (at 
Chamber of Gommerce, Birmingham), at 9 46 - E C F King Rust 
proofing of Iron and Steel 

Institution or Electriuai Engineers (North Western Centre) (at 
Engineers Club, Manchester) at 7 —P J Ryl« Two Transmission 
Line Problems Suspension Insulators for Industrial Areas in Great 
Britain Gonductor Vibration 

Royal Photoorapkio Society of Great Britain at 7 —Annual General 
Meeting 

Institution or H eating and Vemtilatino ENmN*««( Associate Members 
and Graduates Section) (Manchester and District Branch) (at Milton 
Hall, ManchesterX at 7 — H R. Uiscott Malleable Fittings. 

Institution nr Heatino and Ventiijitino Engineer* (Associate Member* 
aud Graduates Section) (at Borough Polytechnic^ at 7-H L* 
Egerfcoo Domestic Hot Water Supply 

Institution of Eisctrioal Bnoiwe*m (Scottieh Centre) (at 8ft Elm 
bank Orescent, Glasgow) at 7 SO — E T Norris and F „ w M J*y^r 
Hlah Voltage Tenting Equipment* —B L. Good let, K S. Edwards, 
and F R Perry Dielectric Phenomena at High Voltages 

Institute of Metals (North East Coast Section) (Annual General Meet* 
ing) (at ArmutrODff College, Newoestle upon Tynel at 7 S0--R D 
Burn The Longmald-Henderson Process for ths Extraction of 

Qoekht Microsoopilal Cujb (at 11 Ohendos Street, W IX at 7 80.— 
O D Soar British Acarlna 


WEDNESDAY, Mar. n XI 

Institution or Engineering Inspection (at Royal Society of Art*), *t 
6 80—Lt Ool J T O Moore Bra baton Motor Racing and It# 
Influence on Technical Design , „ L _ 

Institute or Fuel (at Chemical SodetyX »t <*■—J Roberts Formation 
of Coke. _ 

North Bast Coast Institution or Bnomebm and Same elders 
(Graduate Section) (at Bolbec Hall, Newcastle-upcm TyneX at V Ift.— 
R Harding The Automatic Btabillsafclon of Ships. 
royal Society of Arts, at 8 .-A. J Paris Architectural Decoration 
Eugenics Socrwrr (at Ltnnean SoeJetyX at 8.90 
Tblivuion Society (at Unlveralty CoUag#X 
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THURSDAY, Marc* 12. 

Royal Society, At 4 30 — ■ W FUh On the Reaction of tha Dental 
Pulp to Peripheral Injury of the Dentine — ft. B R Prideauz The 
Combination Curve*, Hydrogen loo Regulating Power and Diwoela- 
tion Constant# of Gelatin —K. Snow Experiment* on Growth and 
Inhibition 

London Mathematical Society (at Koval Astronomical Society), at 6 — 
W G Biokley Some Integrals Involvlog the Jacobian 2©ta Vnnotion, 
and the Hums of Certain u Series. — H H M Coxeter Group* whose 
Fundamental Region* are Simplex©* —C Fox An Integral Transform 
and Some Application* — 8 Goldstein A Notexm Certain Approx! 
mate Solutions of Linear Differential Equation* of the Second Order 
—F H Murray Asymptotic Dipole Expansion* for Small Horlxontal 
Angles —R Wilton glim I nan ta of Characteristic Equations 
Royal College ok Pwyhicianh or Iainuon, at 6 —Dr M Critchley 
lhe Neurology of Old Age (Gonlstonlan I ecturee) (2). 

Royal Institution or Great Britain, at 5 16 —Prof J B 8 llaldare 
Respiration (4). 

iNwrrruTioN or Electrical Emoinners, at 0 —J W Ris»ik and H 
Rleslk Heavy Duty Rectifier* and tholr Application to Traction 
Substation* 

Royal Aeronautical Society (jointly with Institute of Transport) (at 
Royal Society of Arte), at 6 80 — Capt C Florroan Night AJr Mall* 
Institute or Marine Engineers (Junior Section), at 7 —H R. Tyrrell 
Experience* of a Junior Engineer on hi* First Voyage 
Society or Chemical Industry (Nottingham Boot Ion) (at University 
College Nottingham), at 7 80 — J KwanU* Chemistry In Beet Sugar 
Manufacture 

Opticai Hoc iety (at Imperial College of Science) at 7 80 
Institution or Wei ding Engineer* (at Institution of Mechanical 
Eng Inner*), at 7 45 —Dr A. B Kverent Caet Iron lo-day 
Royal fltx ucty or MsDiojNB(Neurology Section) at# 30 — O G Morgan 
and Dr C P Hymond* Unilateral Ophthalmoplegia with Absent 
Tendon Jerk*—Dr R Brain Gi-asp Reflex in the Foot.—Cinemato¬ 
graphic Demonstrations —Dr 8 Fame* A Case of Unusual DU*oola 
tlon of Voluntary Eye Movement —Dr H Cohen Technique and 
Results of Encephalography and Ventriculography 

HU DAY March 18 

BiocnEMiCAL Society (Annual General Meeting) (at University College), 
at 8 —Piof C Lovatt Evans, Chlao Tsni and F G ^ oung A Note 
on the Estimation of Liver Glycogen — K A WcCancr and H L 
Sblpp The Colorimetric Determination of Sodium — E Stedmnnand 
Ellen Btedman Studio* on the Relationship In tween Chemical Con 
stitutiou and Physiological Action Part ill 1 ho inhibitory AcIjod 
of Certain Synlhetio Urethann* on the Activity of Liver Esterase — 
B O I Knight An K Inc. truly tie Method for foiling the Oxidation 
reduction Potential of Culture Medio,—G F Marrlan Observations 
on the Physiological Potency of Crystalline Trl hydroxy thstrln — 
Prof 1 P lilldttLh and J J Slelglitholme The Glyceride Structure 
of Butter Fata—H ft lug and R N Kekwick A Note on Acvl 
Deri vail vo* of Creatine and Creatinine—I S M*cl cun and M H H 
Pearce Oxidations of Oleic Acid in vitro and their Bearing on the 
Biologic «1 Oxidation of Oleic Acid —C Rimlngton and A M Stewart 
A Pigment from the Bulnt (Sweat Fraction) of Haw Sheep* Wool 
Royal Sotiety or Art* (Indian Meeting) at 4 80 Dr H H Mann 
The Tea Industry of India in its Scientific Aspects 
Royai Astronomical Sex iety at 6 -Sir A 8 Eddington A Die or© m 
concerning Incomplete Polytropes J ^ oung OccultatioDs of Stars 
by the Moon observed at Birmingham University during IW30 —T 
Mafcukuma Relativity Effect in the Problem of Latitude Variation 
—J Dufay Effect or Atmosphmlc Absorption In Stellar Spectro 
photometry -J H fliudle A New Pest for Cassegrain and Gregoi (an 
Secomlaiy Mirror*. —V V Narllker The Signilloance of Bodes Law 
in Relation to Satellite Systems — L JJ Thomas The Slow Contrac 
tlon and Expansion of a Fluid Sphere 11 Stability —8 Chandra 
nakhar The Dlseoclatlou Formula According to the Relativistic 
Statistic* —O fl BobIs Wave Lengths of Oxygen and Nitrogen Lines 
In the Stellar Reglou - Royal Obaervatoiy Greenwich Observation* 
of Solar flocculi made with the Spectrohelioecope during 1980 — 
Dr H H Plaskett The Formation of the Magnesium b Lines in the 
Solar Atmosphere —B Strhnigren The Possible Solution* of the 
“ Equations of Fit on the Standard Model —T G Cowling Note on 
the Fitting of Polytrope Models Jji the Theory of Stellar Struotnre — 
H Chandrasekhar The Highly Cullapsed Configurations of ft Stellar 
Mas* 

Royal College or Burgeon* or England, at A —Sir Arthur Keith 
Demonstration of Specimens illustrating the Anatomy, Physiology, and 
Patlmlogy of the OSaopksgu*. 

Malaoolooical Society or London (at Litmean Society), at 0 
North Kant Coaet Institution of Engine*** and Shipbuilder* 
(at Mining Inatltute, Newcastle upon Tyne), at (J —S F Dorey Some 
Factor* inUuenclng the Siisee of Crsnkshgfl* for Double Acting Diesel 
Engine* 

Institution of Electrical Engineers (London Students Seotlon), at 
fl 16 -rC J F Tweed Aspect* of the Trau*ml**lon and Reception of 
Still Piotur** 

Imktitutc or Fuel (North Western Section) (at Engineer* Club Man 
ohwter), at T —Dr Q S. K. Blythe The Industral Application of 
Pulverised Fuel 

Oil and Colour Chemists Association (Manchester Section) (at Milton 
Hall Manchester), at 7 —Dr F JL Maeon Heoent Line* or Advance 
In Lake and Plgm^t Chemistry 

Junior Institution op Engineers, arTla—L Clegg Phenol Forma Id e 
hyde Moulding Compositions MannfactMre and Us* 

Sooikty of Ohemioal Industry (Ohsmtoal Engineering Group) (at 
Chemical Society), at 8 —W J Rase The Manufacture of Lime 
Royal Institution of Great Britain* at J a Squire Parody 

8 ATURDAy , March 14 

Royal Institution of Great BmYaiv, at a.—Lord Rutherford Recent 
Rssetrcbee on the Alpha Raya {ft). 
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ANNUAL MMTINC. 

Marin II and 13 

Institute or Metals (Annual General Masting) (at Institution of 
Mechanical Engineers), at 10 a.m , eta 
Paper* to he tulmittcd 

a L Arch butt and W E Prrtherch InveafclgaUon of the Effect 
of Impurities on Copper Part VII The Street of Antimony Part 
VIJI The Combined Sffeot of Antimony and Armenia 
L J Brice Some Properties of Silicon-Aluminium Bronx©* 

Capt W F Collins Tne Corrosion of Early Chin©*© Bronx**. 

Dr P J Durrant The Constitution of the Cadmium Rich Alloys of 
the System Cadmium-Silver 

Dr C F Elam An In veetlga tlon of the Micros true tore* of Fourteen 
Silver Greek Coins (600-800 B.r ) and some Forgeries 
O W Elile The Rolling of Alloys of Copper and Phosphorus eon 
talning up to 6 per cent of Phosphorus. 

Dr H J Gough and H L Cox The Mode of Deformation of a 
Single Crystal or Sliver 

J D Grogan and D ( lay ton Dimensional Stability of Heat-treated 
Aluminium Alloys 

Prof D Hannon The Flow of Aluminium at Elevated Tempera 
turns 

T P Hoar and R K Rowntree Note on the Silver Rich 
Aluminium-Silver Alloys above <J00* C 
Dr C H M Jenkins Some Properties of Metallic Cadmium 
Dr K L Meissner The Effect or Artificial Ageing upon the Resist 
ance of Super Duralumin to Corrosion by Sea Water 
C E rearson and Dr J A Bmythe Tim Influence of Pressure and 
Temperature on the Extrusion of Metals 
Dr D Stockdale The Solid Solutions of the Copper-Silver System 


PUBLIC LECTURE*. 

FRIDAY, Mahlh 6 

Chemical Sorirrv (at IueULution of Mechanical Engineun), at 6 80 — 
lrof H Wleland Studies on Biological Oxidation (Pedler Lectuje) 

SATURDAY, Mak< h 7 

Horniman Museum (Forest Util), at 8 80 —Miss I D Thoinley 
Medieval Mapa and Traveller** Tale*. 

MONDAY Man* h 9 

London School or Hygiene and Tkofioal Medicine (Publio Health 
Division) at 2 — T D loung Meat Inspection — At 6 — J C Dawes 
Publio Abattoir* Lay out General Arrangement, etc 

London School or Kconomi™, at 3—Rev Edwin W Smith The 
Application of Social Anthropology to Practical Affair* (Buevceding 
1 ectuns on Mar 10 and 1) ) 

i 7 UKSDA ) , March 10 

Univkrhity Colleuk Hohiitai Mbdicai Biijogl, at 6 16.—Dr B W 
Hnr*t- Drsseminaled Encephalomyelitis following the Exanthemata 
(Vaccinatum, ett ) 

Kings College, London, at 6 80 —Prof G Dawe* Hicks Souse Per 
oeptlon and Physical Thing 

WEDNESDAY, Mahch 11 

British Medical Association (Tavistock Square), at 6 16 — Deme LouIbc 
M ollroy MaUrnal Mortality (Chadwick Lecture) 

Royat ANTnuopoLmjit a* Institute (at Portlsnd Hall, Groat Portland 
Street, W I), at 6 80 — F Torday Tlie Thing* that matter to the Weat 
African 

KINO* Cor i cob, London at 5 80 — Prof E G R Taylor The Great 
Age oT Discovery The Noithem Paasoges 

THURSDAY, March 12 

University Oollbow at 6 80—Dr A M Baaaani Pom pel (In Julian). 

Textile iNsriTinr* (London Section) (at Barrett Street Trade School) 
W 1), at 7 —Sir Francis Goodenougn Salesmanship, 

FRIDA Y, Mabih 18 

British Medical Association (Tav letock Square), at 8—Prof E 
Mellanby Diet and Health (Sir Charles Hastings J^ecture) 

SATURDAY, March 14 

Horniman Museum (Forest HiUX at 8 80.—D Martin Robert* London 
In the Augustan Age 

CONFERENCE* 

Friday, March <k 

Institution of Chemical Emuineem (Annual CorpUraU Meeting). 

FHdaf. Mar fl (at Hotel Victoria), at U JuM — IV **flotation jot the 
Osborne Beynolds Medal, the Monlton Medal, Mid tbs Junior 
Moulton Medal 

At 11 46 a. m —The President end other* i Dleeasalon on The Education 
and Training of the Chemical Engineer 
At 3 16 —Dr D M Newitt The Flow of Gases at High PresuMF 
through Metal Pipe*. 


CONVERSAZIONE AND EXHIBITION* 

Saturday, March T 

Gilbert Whit* Fellowship (at 0 Queen Square, W 01), at 8, 
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Industry and Scientific Research. 

rpHE close relation between the dyeetuffs industry 
-L and general organic research emphasised in 
the course of recent Parliamentary debates on the 
Dyestuffs (Import Regulation) Aot was not contro¬ 
verted by those who considered that the Act should 
be allowed to lapse On the other hand, doubts as 
to whether Imperial Chemical Industries, Ltd , by 
which the major proportion of dyestuffs research in 
Great Britain has been conducted, was doing so 
muoh for research as might be expected, and a sug¬ 
gestion that such research was being or might be 
curtailed, were alleged by certain members as reasons 
for not voting for a measure which they would 
otherwise have supported The report of the Dye¬ 
stuffs Development Committee, indeed, shows that 
there has been a slight decrease in the number of 
research workers employed in the dyeBtuffs industry 
between 1920 and 1928 This difference, however, 
as Major A G Church has pointed out, is largely 
due to the attraction of such research workers into 
other industries Apart from this, the figures given 
in the report are too early to record the full effect 
of the extension of research activity in this field 
which has resulted from and only become possible 
through the pooling of resources following the 
formation of Imperial Chemical Industries, Ltd 

The relation between industry and research is 
extremely complicated, and there are certain aspects 
which were by no means covered in the recent de¬ 
bates and discussions It must be conceded that 
industrial research inevitably has an economic trend, 
which may at times impose limitations There is a 
certain amount of justification for making research 
obligatory when State support is given in any form 
On the other hand, the prosperity of the dyestuffs 
industry and the orgamc chemical industry depends 
essentially upon continuous and wisely directed re¬ 
search Any relaxation of effort in that direction 
would speedily result in decay It is open to debate 
whether any stipulation regarding research could 
be made without involving machinery for control 
which would be a senous hindrance to scientific 
management 

The problems raised are not peouhar to Great 
Britain Prof R Willstatter has recently directed 
attention to the changed relations between the 
universities and chemical industry in Germany 
(Chem Zeti , 54, 793,1930 , 65» 1, 1931), and views 
with senous concern the increasing difficulty with 
which the newly qualified chemists are absorbed 
into industry and their insecurity of tenure Such 
conditions he regards as dangerous to the scientific 
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position of Germany, which cannot be maintained 
if students of ability are no longer freely attracted 
by scientific studies and careers 

The opinion has been expressed that the world 
is suffering from over-production of chemists and 
of research, m common with over-production of all 
lands This view is probably encouraged by the 
common impression that there are now no striking 
advances to be made in the field of organic chem¬ 
istry, pure or applied Its main principles have in 
general been discovered, and the research chemist, 
whether in industry or in scientific laboratories, is 
now occupied with the intensive study of relatively 
small parts of the field 

While the apparent orderliness of the immense 
edifice developed from Kekul6’s theory undoubtedly 
strengthens the impression that chemistry is a 
static science, such a view is fundamentally false 
If propounded twenty or thirty years ago, since 
when the main structure of theoretical organic 
chemistry has remained essentially unchanged, 
this view would have been confounded by sub 
sequent discoveries and advances m almost every 
branch of organic chemistry Well within these 
three decades we have seen the development of 
the rayon industry, the synthetic resins industry, 
the cellulose lacquer industry, oil-cracking, and 
low temperature carbonisation Immense develop 
ments have been recorded in the production of in¬ 
secticides and synthetic drugs and in the vulcanisa¬ 
tion of rubber The technical production of indigo 
essentially dates from the Deutschen Gold- und 
Silberscheideanstalt or Roessler sodamide fusion 
patent of 1901, the Sandmeyer process from thio- 
oarbamlide being still more recent Moreover, 
within this penod there is scarcely one of the older 
fields which can be described as exhausted or failing 
to produce fresh wealth The oldest section of the 
dyestuffs field, the triphenylmethane or aniline 
colours, formerly regarded as comparatively fugi¬ 
tive, was found m 1915 to bo capable of yielding 
with phosphotungstic acid a senes of lake or pig¬ 
ment colours of surpassing light fastness, whilst the 
azo section is still providing new dyestuffs to over 
come the dyeing difficulties presented by the new 
rayon fibres 

Although many of the branches of orgamc chemi¬ 
cal industry have sprung from the discovenes, often 
fortuitous, made in scientific Iaboratones- as, for 
example, Perkin’s mauve, Gneaa’s azo dyes, Baeyer’s 
phthaleins and synthetic indigo, Knorr’s antipynne, 
Ehrlich’s salvarsan, the nitrocellulose silk of Count 
Chardonnet, the viscose of Cross—the significance of 
such disco venes was frequently unrealised at the 
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time either by scientific workers or industry This 
alone should make us cautious in advocating any 
restriction of research There are too many prob¬ 
lems in our national and industnal life urgently 
demanding scientific solutions for such a policy to 
be either timely or wise It is almost impossible to 
predict just where the next important advance will 
be made, or, in reviewing the results of a year’s in¬ 
vestigations, to single out the one discovery by 
which posterity will mark the year 

The influence of industry on scientific research is, 
however, fully as important as that of scientific re¬ 
search on industry Even m the field of technique 
it is impossible to assess the contributions of either 
on a cash basis The greater resources of the in 
dust rial research laboratory and its improved and 
frequently more advanced technique are continu¬ 
ally reacting on scientific laboratories The range 
of reaction conditions open to the organic chemist 
has enormously expanded m the last decade, and 
processes can now be effected in extremely high 
vacuum or under pressures of several thousand 
atmospheres and at temperatures ranging from the 
neighbourhood of absolute zero to those of the 
electric furnace, whilst the activators or catalysts 
available range from the new organic catalysts, 
bordering on biochemistry, over almost the whole 
field of inorganic chemistry 

Nor is it only refinements of technique that are 
continually changing the conditions of scientific 
and industrial research Almost every year sees 
fresh compounds, formerly curiosities and access 
lble only by tedious and costly laboratory pro 
cesses, produced on the commercial scale at a price 
which allows their use in industry or in scientific 
laboratories as the raw material of further re 
searches The papers published in the journal of 
any chemical society reveal the way in which the 
scope of scientific research has been enlarged andj 
influenced by industrial advances The utilisation 
of waste materials, the delicate balance between 
by product and main-product, the fall or rise in 
pnee of basic materials like sulphuric acid, methyl 
alcohol, glycerol, which alone may result in new 
routes for existing products—the war-time shortage 
of sulphuric acid, for example, led to the develop 
ment of alternative processes for phenols and amines 
which have not been entirely replaced by the earlier 
methods—these are factors whioh continually em¬ 
phasise the dynamic character of industrial re¬ 
search and frequently have far reaching effects"Ctt 
scientific research 

If, however, the increasing complexity of the 
field of orgamc chemistry makes restriction of re 
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search inconceivable, the demands made on leader¬ 
ship are increasingly severe It was never easier 
than to-day for research ability to be wasted in an 
attack on unprofitable problems Scientific pro¬ 
gress has almost invariably come from the ideas and 
work of a talented few, and depends as much upon 
the quality and personality of the investigator as 
upon his technique The most serious problem is 
the production of research leaders of the requisite 
imagination, foresight, and enthusiasm to direct 
wisely the team work which modern industrial re¬ 
search demands Any circumstance, whether of 
rates of pay, status, or insecurity of tenure, which 
hinders the recruitment for industrial research of 
potential leaders of the requisite calibre is a national 
and not merely an industrial danger There is little 
doubt that if the concentration of professional 
opportunities within at most one or two firms, as 
in Germany, does affect adversely the position and 
prospects of chemists, industry will quickly suffer 
from the reaction 

The distinction between scientific and industrial 
research to-day is not easy to define Their rela 
tionship is dynamic and so intimate that circum¬ 
stances which injure or cramp one react likewise on 
the other neither can advance while the other is 
starvod, and on this fact Prof Willstatter based his 
plea for more generous assistance for the German 
universities from chemical industry Such assist 
ance is now being given more freely in Great Britain, 
and the closer relationship between the universities 
and industry are undoubtedly to their common 
advantage 

It is easy, however, to overstress from either side 
the economic aspocts of the relation between in¬ 
dustry and scientific research If there are ways 
in which scientific research cannot compete with 
industry, there are still inestimable services which 
scientific research can render to the nation as well 
as to industry Scientific research, in its freedom 
from the economic motive, can do much to counter¬ 
act that tendency in industry for the good to be the 
enemy of the best, and to secure our advance to the 
best of all possible solutions Scientific research, in 
the widening fields opened to it by industrial de 
velopments, can use its resources to explore the 
byways, the economically unattractive fields from 
which will come m the future, as they have so often 
m the past, the fundamental and epoch making dis- 
tovenes On such workers, too, in their quest of 
tiuth for truth’s sake, must ever fall the responsi¬ 
bility of kindling and rekindling that enthusiasm 
and devotion to which alone Nature yields her 
most precious secrets 
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Faraday's Worth in Wisdom 

A Tribute to Michael Faraday By Rollo Apple- 
yard Pp \m + 204 + 21 plates (London 
Constable and Co , Ltd , 1931 ) Is 6d net 

“ A magnet hung in a hardware shop, 

(said it) If I can wheedle 

A knife or a needle, 

Why not a Silver Churn ? ” 

OW this was to be done was shown at the 
Royal Institution, ages before Gilbert stated 
the fable of the magnet and the silver chum and 
knowing no physics gave it the wrong ‘ moral * 

The industrial value of Faraday s discoveries 
has long been patent, throughout the civilised 
world little heed has yet been given to the ex¬ 
ample he set and to the spiritual doctrine he pro¬ 
fessed Perhaps, in near days to come, hastening 
as we now are the exhaustion of natural resources, 
through disproportionate use of machinery and 
greed of gold, his spiritual legacy may be of more 
value to us in overcoming and directing the crude, 
untamed human nature within us, which our 
modern advance in knowledge serves but to cover 
with a thin veneer In celebrating in September, 
this year, the centenary of his greatest discovery, 
we shall do well to consider his moral worth and 
teaching at least as fully as his contributions to 
knowledge Something we must do to save the 
world from government by Alfalfa Bills and 
Oklahoma waste of oil (Times i Feb 17, 18) 

The appearance of Mr Appleyard’s book is 
opportune He lias not only sought out particu¬ 
lars of Faraday s forebears in their north country 
homes and of Faraday’s father at his Newington, 
South London, forge but has also delved into 
Royal Institution archives and elsewhere thus 
garnering not a few items of interest winch are wel 
come additions to the story of the immortal scien¬ 
tific magician He also has an interesting chapter 
touching on Cleik Maxwell’s work in connexion 
with Faraday, as the mathematical exponent of 
its meaning The book is one to ponder well 
Various arresting moments in the philosopher’s 
life are dealt with in a way that will appeal to all 
who can appreciate the charm of Mr Appleyard’a 
style and his sympathetic attitude towards his 
subject We can picture him, upon an Athenaeum 
sofa, browsing in search of inspiration We can 
ourselves browse with dehght upon the lawn which 
he has consequently laid out for us as sward it 
would scarcely appeal to the Sutton firm , the 
herbage is more that of a Swiss upland pasture, 
m which gentian blue is mixed with anemone 
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yellow, set off with multi-coloured, pansies and 
occasional red silene 

With such an example before them, the Arnold 
Bennetts need gibe no more at the scientific worker’s 
literary ineptitude but take lessons from the book, 
how they may put real substance into their lines 
it is seducing, though no seductions are pictured 
in the Saga , the young may read it with ad¬ 
vantage, not merely with safety 

Yet when it is read—when the whole of the 
literature relating to the man, including his own 
works, is studied—we remain unable to account 
for the miracle he himself was Seemingly, a 
magnetic personality was beaten into him by his 
father's hammerings Maybe, he had his being 
in the unit charge of electricity which he was the 
first to divine nearer we can scarcely get In 
the East, he would long since have passed into 
tradition as a god In his own country his name 
has yet to figure m the history books Definitely 
a prototype, to be idealised as the truly scientific, 
all but faultless experimentalist and natural philo¬ 
sopher, the early stages of his mental development 
remain unfathomable He was not a bookbinder's 
apprentice for nothing He early became a reader 
of informative books , his style was formed, the 
habit of thinking for himself and his experimental 
outlook established, pnor to his coming under 
Davy’s inspiration—for Davy also was an inspired 
worker Under and from him, he must have 
learnt much it is strange that we know nothing 
of their intercourse A man who could do what 
Davy did at so early a penod, while on travel, 
with the simplest appliances, probably in his bed¬ 
room—who oould work out the chemistry of iodine 
and establish diamond as carbon while visiting a 
foreign Court—must have had a magnetic person¬ 
ality and influence The lines of force already 
ruled in Faraday’s character must have been 
wondrously cut through and drawn out by such 
example Still, in those years, he was but finding 
himself and overcoming his innate humility , he 
developed late, we know This perhaps is why 
he passed no remark upon his master’s work On 
the other hand, we should be mindful of the 
advantage he enjoyed—one that none of us can 
enjoy to-day—in having an all but virgin field 
Not because this gave boundless opportunity for 
disoovery but because he was able to work without 
prejudice Can a mind possibly grow up to-day 
so clean as F&aday’s wp* ! I doubt it The 
student to-day rides in upon the last wave of 
fashion so narrow is our human intelligence that 
he cannot thereafter rid hunseif ol first impressions* 
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We have only to think of the way in which the 
fear of the devil has been put into man's mind by 
priesthoods The teachers of natural soienoe are 
but a priesthood to-day, too often teaching faiths 
m misinterpretation of facts Faraday was all but 
free from such priestly influence We have yet to 
appreciate the penis of positive education domin¬ 
ated by examinations 

Faraday himself preached the most perfect 
sermon that has ever been preaohed, before Prince 
Albert, the Prince Consort, m 1854 Let us hope 
that this will be put into the hands of, at least, 
every visitor to the exhibition that will be held in 
September next at the Albert HalJ He laid down 
clear rules for mental education The doctrine 
set out by Herbert Spencer, Huxley and others is 
already far better stated in this lecture—better 
because Faraday was both expenmentakst and 
seer whilst they were doctrinaire teachers, Spencer 
especially 

In only one particular was Faraday subject to 
the restrictive influence of education and convention 
—that of religion He was a strict Glasite (a 
Sandemaman) He kept his Sunday mind rigidly 
apart from his week-day mind, a fact sufficiently 
remarkable to deserve close psychological study 
Since his day, not a few scientific workers of dis¬ 
tinction have maintained a like attitude Within 
us is an inherited power which not only limits our 
freedom of thought but also tends to direct us 
Three words, said Faraday, express the great 
deficiency in the exercise of the mental powers 
deficiency of judgment The inability remains with 
us to day It seems improbable that more than 
the few will ever learn to form proportionate judg¬ 
ments Some of us have hoped that the faculty 
would be the outcome of early training m under¬ 
standing and the use of knowledge that it has 
not been so hitherto, let us hope, is because we 
have not yet learnt sufficiently to appreciate the 
force of Faraday’s teaching and example as to 
apply it properly 

That Faraday was free from bias and prejudice 
in his experimental work is dear from his attitude 
towards spiritualism He made table-turning the 
subject of close rational study and inquiry—with 
negative results The conclusion of his letter on 
the subject is striking 

“ I think the system of education that oould 
leave the mental condition of the public body m 
the state m which this subject hat found it, must 
have been greatly deficient in some very important 
principle ” 

We do not seem to have advanced very &r tn 
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the interval of nearly eighty years, notwithstand¬ 
ing all our education. 

Faraday is remarkable in comparison with 
Ruskin, a man of eminently artistic temperament, 
yet highly scientific in his manner of work, a more 
than competent geologist Owing to his mother’s 
commanding influence, Ruskin was a militant 
churchman It is clear that, as he grew older, he 
modified his views in no Blight degree m late life, 
he even confessed that, were he to begin again, he 
might have shed his orthodoxy—it was only too 
late to begin Faraday and Ruskin moved in 
worlds apart—yet they had muoh m common 
To them we may add a third great influence in 
Victorian days—Carlyle. It may well be that such 
men are no longer possible—that the influence of 
‘ combines ’ and of so-called * rationalisation ’ in 
industry is to crush out the element of individuality 
to eliminate the element upon which the moral 
stability of the world specially depends Science 
to day is not cultivated to moral purpose so much 
as to gam some private end an we be not careful, 
future generations may have to record that, like 
the dog m the poem, it * went mad and bit the 
man ’ 

To be orthodox, let me say the book has a 
perfect index and wonderful pictures—the Royal 
Institution looks a mile long, as it ought to be * 
Henry E Armstrong 


Systematic Zoology. 

Ilandbuch der Zoclogxe exne Naiurgeschxchle der 

Stdmme dea Tterrexches Gegrilndet von Prof 
Dr Willy Kukenthal Herausgegeben von Dr 
Thilo Krumbach Band 2 Vermes Amera , 
Vermes Polymera , Echiunda , Stpu?wuhda t Prxa 
pukda (1) Lieferung 6 (Teil 4 und Teil 5) Pp 
147-242 + 64 17 gold marks (2) Lieferung 7, 

Teil 2 Pp 129-266 14 gold marks (3) 

Lieferung 8, Teil 4 Pp 243-402 18 gold marks 

(4) Lieferung 9, Teil 1 Pp 113-192 10 gold 

marks (6) Lieferung 10, Teil 4 Pp 403 482 
10 gold marks (6) Band 4 Progoneata , 

Chxlopoda, Inseda Lieferung 8 Pp 801-892 
12 gold marks (7) Band 7 Sauropsxda , AUge 
mexnes , Beptxlxa , Aves Halfte 2, Lieferung 6 
Pp 433-544 12 gold marks (Berlin und 

Leipzig Walter de Gruyter und Co , 1929 ) 

S INCE our last notioe of this valuable work, 
seven new parts have been issued The 
editor and the publishers are to be commended 
for their sustained zeal and for the manner in 
which tett and illustrations are being produced. 
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Hie parts before us are planned cm the same 
lines as their predecessors, already noticed in these 
columns 

(1) In this part three small but interesting groups 
of animals are considered Dr Remane, who has 
m recent years contributed a good deal to our 
knowledge of the Gastrotncha, is responsible for 
the account of this group and of the Kmorhyncha, 
and Prof Con for that of the Kamptozoa (that is, 
the Polyzoa Entoprocta) All three chapters are 
noteworthy for the excellence of both text Mid 
figures, and they fully supply the needs of the 
advanced student Prof Con has worked over 
the anatomy and histology of Pedxceilxna and has 
prepared more than forty ongmal drawings, chiefly 
of this genus Arthropodarxa benedem occurs, as 
is stated, at Ostend , Prof Con has omitted the 
record of this species from Hull, and of Barentsia 
gracilis from the Isle of Man 

(2) Prof Fuhrmann, the author of the chapters 
on Trematoda, has wntten this account of the 
class Cestoidea, which mcludes the subclasses 
Cestodana (with two orders Amphilimdea and 
Gyrocotylidea) and Cestoda In discussing the 
morphology of Gyrocotyle and its relative Gyro- 
cotyloides (a new genus) the author advances good 
reasons for regarding the funnel as antenor Fol¬ 
lowing the account of the two small but important 
orders is a useful summary, in about twenty 
pages, of the principal features of structure and 
of life history of the Cestoda, the orders of 
which are then desenbed m turn, beginning with 
the Tetraphyllidea (40 pages), the Diphylhdea 
(6 pages), and the Tetrarhynchidea (unfinished) 
The wealth of well drawn new figures is a feature 
of this part 

(3) Prof Max Rauther has produced in 160 pages 
a useful account of the Nematoda—their structure, 
development, physiology, ecology, and systematica 
He must have been faced often with the difficult 
problem of what should be included and what 
omitted, and on the whole he has chosen judiciously 
Many readers would have welcomed a somewhat 
fuller treatment of free living Nematodes, for the 
emphasis in this work is on the parasitic forms 
Instead of the brief reference to diminution of 
chromatin we should have preferred a short illus¬ 
trated account of the chromosomes of A scans and 
their history during the early cleavages of the egg, 
to bnng out, as this case does so well, the principle 
of the germ-track 

(4) The major portion of this part is devoted to a 
description by Prof Bresslau of the reproductive 
Apparatus and development of TurbeUarxa It 

Ll 
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includes an admirable account, with numerous 
schematic and other illustrations, of the different 
types of reproductive apparatus, and a description 
of the development of cntolecithal and of ecto- 
lecithal eggs The remainder of the part deals 
with the physiology of movement and of the eyes 
This memoir on the Turbellana promises to be the 
best available general account of the class 

(6) Prof Eauther is also the author of the 
chapters on the Nematomorpha (46 pages) and the 
Acanthocephala (34 pages) For both groups the 
accounts of the different systems of organs, the 
life history, and systematics are well done and are 
illustrated by 96 figures, many of them original 
or from recent memoirs 

The second volume of the “Handbuch", in 
which these five parts are included, roaches a high 
standard and we look forward to the appearance of 
the remaining parts of this volume, especially those 
on the Polyohoeta, Hirudinea, and Gephyrea 

(6) Dr Handlirsch continues his account of the 
Insecta The present chapters deal successively 
with seven orders, including the Mantodea, Blat- 
tan®, Isoptera (with some good illustrations of 
the nests of termites), Malloplmga, and Siphun- 
culata The external morphology is adequately 
considered, but the internal organs of some of the 
orders deserved fuller treatment, and the system 
atios of both Mallophaga and Siphunoulata could 
with advantage have been rather more extended 
We should have desired to see included some 
references to the histology of the organs and tissues 
and to the occurrence of symbionts there is no 
reference to these, and the mere remark that there 
are gut parasites in termites gives no sugges 
tion of the very interesting relationships which 
exist between the termites and their intestinal 
protozoa 

(7) Dr Stresemann maintains his high standard 
m the further description of the biology and struc 
ture of birds The major portion of this part is 
concerned with tho food of birds and the associated 
structured modifications of beak, tongue, and foot 
the relations of birds to flowers , the storage of food, 
for example, by the Californian woodpecker , the 
processes of digestion, the biochemistry of eggs 
and of metabolism in the embryo, and the periodic 
changes in the reserve of fat The later part of 
the chapter deals with the anatomy and physiology 
of movement of the vertebral column, of the legs, 
and of the sWGping posture (unfinished) The 
author has drawn his material from a great variety 
of sources and has treated the subjects considered 
in a thorough and interesting manner 
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Bartholomew Sikes’s System of 
Alcoholometry 

Alcoholometry an Account of the British Method of 
Alcoholic Strength Determination, with an His¬ 
torical Introduction written by the Author in colla¬ 
boration with George H Gabb By Francis G H. 
Tate Pp xvm + 93 + 12 plates (London H M 
Stationery Office, 1930) 5s net 

ARTHOLOMEW SIKES devised a system of 
alcoholometry which was legalised m Great 
Britain in 1816 for ascertaining the strength of 
spirits for revenue purposes and has remained m 
official use ever since He designed a metal hydro¬ 
meter and compiled tables for use in conjunction 
with it, which, together, provide a simple means of 
determining the strength of mixtures of alcohol and 
water All that has to be done is to float the 
hydrometer in the sample of which the strength is 
required, observe the hydrometer reading, take the 
temperature of the sample and then consult the 
tables, where, under the temperature and against 
tho hydrometer reading, is found the strength of the 
spirit Such & simple and rapid method was not 
devised in a moment Indeed, the Excise Depart¬ 
ment was estabhshed in 1643, nearly two hundred 
years before the adoption of Sikes's system, and from 
its inception one of its duties was the collection of 
taxes levied on spirits 

The early part of Mr Tate’s book gives an account 
of the development of alcoholometry in Great 
Britain prior to the adoption of Sikes's system In 
brief, the important points are the origin of the 
term ‘ proof spirit' in connexion with the early 
‘ gunpowder test', the re invention of the hydro¬ 
meter by Boyle m 1675, which led to the develop¬ 
ment of tho hydrometer for spirit assaying, the 
legalisation of the use of Clarke's hydrometer in 
1787 , and the classical work of Gilpin and Blagden 
(Phil Trans Roy Soc , 1790, 1792, and 1794) on 
the density of mixtures of alcohol and water Here 
the author is traversing ground which has been 
covered by other writers, but so recently as 1898 
Scansbnck, an official of the Inland Revenue, 
wrote in his “ Spirit Assaying ” “ Sikes does not 

seem to have left a scrap of information as to 
the principles underlying his system ” ’ Mr Tftte, 
however, has had access to twenty-eight manuscript 
note books left by Sikes, and so is able to contribute 
new material to the study of Sikes's system 
Hitherto the only information available has been 
that contained m the Act of 1816 and the tables 
legalised by the Act These, however, contain no 
explanation of the basis of construction either of 
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hydrometer or the tables and a number of questions 
relating to these matters have been the subject of 
controversy and conjecture 

It has been suggested that Sikes ignored the 
fundamental work of Gilpin, adopted a hydrometer 
previously designed by Bon&, prepared a skeleton 
table by reading this hydrometer at various tem¬ 
peratures in spirits made up to known strengths, 
and completed the tables by interpolation Mr 
Tate is able to show that Sikes gave considerable 
thought to the design of his hydrometer and made 
the fullest use of the accurate data of Gilpin in 
compiling his tables He is also able to show how 
the rather unusual temperature 51° F came to be 
employed in the definition of proof-spirit 

The strength of a spirit expressed as the percent 
age of alcohol by volume in the spirit can only 
be valid for one particular temperature Proof- 
strength is merely a roundabout method of ex 
pressing percentage composition by volume—at 
50° F 100 gallons of a spirit n per cent over proof 
contain the same volume of alcohol as (100 +n) 
gallons of proof-spirit, also at 50° F —and so proof 
strengths must also be defined at one particular 
temperature The temperature adopted by Sikes 
for his proof strengths was unknown, and attempts 
to dotanknne it from such evidence as is available 
in theTAct and tables have led to values ranging 
from 51° F to 02° F Mr Tate is able to produce 
evidence from Sikes's note books showing that the 
temperature which he actually used was 50° F 

It is a well known anomaly of Sikes’s system that 
the duty assessed on a given weight of spirit vanes 
with the temperature at which the assessment is 
made, the duty charged being greater when the 
spirit is assayed at a high temperature that when it 
is assayed at a lower temperature Sikes’s note 
hooks include tables of corrections which would 
eliminate this anomaly, but they have never been 
adopted for official use 

The new information regarding Sikes’s system 
which Mr Tate has made available will be of 
interest to many readers His book also gives an 
account of the preparation of revised Sikes’s tables 
by Sir Edward Thorpe, which received Parliament¬ 
ary sanction in 1915, the recent extension of the 
range of the hydrometer and tables legalised m 
1930, and the three last chapters deal with the 
standardisation of hydrometers, methods of allow¬ 
ing for ‘ obscuration \ and the use of the refracto- 
meter respectively A useful bibliography is given 
at the end of the book 

One important question is not discussed in the 
hook Metal hydrometers have very obvious dis- 
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advantages as oompared with glass hydrometers* 
and even so long ago as 1792 Blagden advised the 
authorities that metal hydrometers were unsatis¬ 
factory Glass hydrometers have largely replaced 
metal ones for assessing the duty on spirits in India* 
and in industry generally, glass hydrometers are 
used almost to the exclusion of metal ones The 
relative merits of glass and metal hydrometers* 
however, are not discussed in the book 


Plant-Dispersal 

The Dispersal of Plants throughout the World By 
Henry N Ridley Pp xx + 744 + 22 plates 
(Ashford, Kent L Reeve and Co , Ltd , 1930 ) 
03* net 

AN authoritative and comprehensive work on 
plant dispersal—mainly, that is, the means 
by which fruits and seeds of flowering plants and 
spores of ferns, mosses, and other cryptogams are 
dispersed from the parent plant—has long been a 
desideratum Such a work is now to hand, and we 
congratulate Mr Ridley on the completion of his 
book, which embodies the resultsof his own observa¬ 
tions over many years and of a digest of the very 
considerable and widely scattered literature of the 
subject 

Mi Ridley is a keen naturalist and his first hand 
knowledge of the vegetation of Malaya, his home 
for twenty years, and his visits to other parts of the 
world, have allowed him a wide view of his subject. 
In Ins introduction, he refers to the absence of an 
adequate work on plant dispersal, the more re¬ 
markable in view of its important bearing on the 
distribution of plants throughout the woild,and as a 
factor in the evolution of species and genera of even 
more importance than modifications for insect or 
wind-pollination—a subject on which there are 
fairly complete treatises Changes in climate and 
environment have supplied special opportunities for 
the effective operation of means of dispersal, and 
competition between individuals of a species or 
between different species has also been an important 
factor Modifications for dispersal are of a second¬ 
ary nature , m cases where there exists a tolerably 
complete senes of genera or sjiecies the author can 
discover “ no sudden change in Nature giving rise to 
modifications of fruit or seed for the purpose of dis¬ 
semination The evolution of a winged or adhesive 
fnnt or seed seems to have been gradual, and to 
have been effected by a reduction or accrescenoe 
of certain parts, which had a primary use not con¬ 
nected with dispersal ” 

Jhe hairs on the ovary, a protection from ram* 
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may develop m the fruit into wool for wind dispersal 
or into spines or hooks for attachment to passing 
animals , and sepals may persist and enlarge to 
form wings or floating plates for tho npe fruit A 
minute and apparently trivial alteration is frequently 
critical for the distribution of the species The 
occasionally firmer texture of the fumcle m seeds of 
Laburnum keeps them attached to the pod until 
that is blown away by the wind, thus ensuring a 
wider dispersal than the mere scattering of the seeds 
round the parent plant 

The headings of the chapters aie supplied by the 
various agents operating in dispersal—wind, water, 
annual, or a mechanism inherent in the plant itself 
Wind plays one of the most important parts, it 
scatters not only seeds or fruits provided with some 
special mochamem such as wings or plumes, but 
also very laigely those of which the small size and 
lightness are the only aids to dispersal It is most 
effective in open country, across arms of the sea or 
tracts of desert In arctio regions, fruits and seeds 
may bo blown across the ice or carried by drift ice 
to distant shores , “ many of the arctic plants 
found on the summits of the mountains of temper¬ 
ate Europe, Asia, and America probably owed their 
position to wind blowing over the ice m the Glacial 
penod ” Few seeds compare in lightness with the 
quartz-grains which have boon found 700 miles from 
land , but, as Wallace pointed out, their compres¬ 
sion and irregularity of outline, offering a largei 
surface to the air, is a compensating factor , the 
absence, however, of certain widely distributed 
smali-seoded plants from remote islands suggests 
that favourable conditions for their flight must be 
scarce 

In the tropics, most of the epiphytes on the trunks 
and boughs of foiost-trees are wind borne, though 
in the formation of the flora of the pollard-willows 
of Great Britain birds play a conspicuous part m the 
carriage of beiries and drupes The dust-seed of 
orchids* is produced m enormous quantity, and the 
occurrence of species on remote islands indicates its 
efficacy for dispei sal Plants with plumed fruits 
and seeds are scarce or wanting in dense forests and 
on oceanic islands These are practically unable to 
cross large tracts of water, but fall into it after a 
few miles of flight Such plants are continental, 
mostly herbaceous, and so, quickly fruiting, can 
rapidly cross mountains and open country , if their 
fruits^Of seeds fall, the following blasts pick them 
up aiid carry tbCm on Adaptations for wind dis- 
persalWv manifold and are provided by various 
parts oHjdower and fruit, an aooount of these 
oocupies nearly one hundred pages of the book 
No. 3m Vol. 127] 


[March 14 %t U$l - 

The action of water in dispersed is perhaps even 
more important than that of wind, but the associ¬ 
ated modifications are not so elaborate or striking. 
Sufficient buoyancy and a sufficiently long period 
of impermeability by water are almost the only 
requirements Both large and small seeds are 
frequently dispersed by rain-wash or sudden rushes 
of water Heavier seeds may sink and germinate 
at the bottom, rising to the surface as seedlings to be 
drifted away and Btranded on a suitable bank Ice, 
stream, river, and flood are all effective agents in 
carrying fruits and seeds or large portions of a 
plant Mi Ridley gives a comprehensive list of 
nver-dispersed species, with notes based on observa¬ 
tions by himself and others Dispersal by sea is 
treated in an even more comprehensive manner 

Exigencies of space forbid more than a passing 
reference to the chapters on dispersal by animals— 
mammals, birds, reptiles, fish, insects, and others— 
and the devices of the plant for effecting adhesion 
to the Carrier , or by human agency, or some 
mechanism in the mature fruit from which the seeds 
are shot explosively A chapter on island floras 
indicates briefly how the various agents have 
operated in stocking a number of oceanic islands 

To use a hackneyed phrase, the book ib a mine of 
information, and is, moreover, eminently readable 
There is a remarkable absence of technical terms, 
though it is in no sense a * popular ' production 
The illustrations, by Miss M B Moss and the author, 
are helpful to the understanding of the many devices 
for tiansport of fruit or seed A B R 


Our Bookshelf 

(1) The Fields and Methods of Knowledge a Teat 
book xn Orientation and Logic By Prof Ray 
mond F Piper and Dr Paul W Ward I*p 
xxv + 398 + xl (New York and London Alfred 
A Knopf, Ino , 1929 ) 16s 

(2) Rational Induction an Analysis of the Method 
q/ Science and Philosophy By Dr Homer H 
Dubs Pp xv+ 610 (Chicago University ol 
Chicago Press , London Cambridge University 
Press, 1930 ) 21s net 

(1) The two books under review have several 
things in common, although their scope is different 
The dominating purpose of Profs Piper and Ward 
is educational, while Dr Dubs investigates the 
traditional methods of proof The endeavour oJ 
Profs Piper and Ward to lead their readers to a 
better acquaintance with the physical universe, 
society and man, is not an innovation m teaching 
But in view of the extraordinary growth 
human knowledge, it seems useful if not neoessttj 
that * freshmen Y be given a comprehensive pai 
rama of the fields and methods of knowiedga^witt 
the yiew of helping their orientation and to enabfr 






them to think for themselves In this, Profs Piper 
and Wa$d have succeeded, and their praotioal 
classification of the sciences could be read with 
profit even by specialists on one subject or the 
other 

It is difficult to dispute on any point of the book 
if one takes into account its purpose But one 
cannot fail from noting the pragmatic character of 
its exposition For example, the importance of 
the caloulus is denoted with reference to its applica¬ 
tions to reality Again, in the exposition of logic, 
much prominence is given to induction, verification, 
and discovery, while formal logic is summarily 
treated The bibliographies at the end of each 
chapter, the appendix on questions and exercises, 
and a very good index are features which enhance 
the practical value of tins work 

(2) Dr Dubs has written a comprehensive book 
on inductive logic, and one which has the distinction 
of being accurate and dear But it is difficult to 
note anything in it of the importance announced 
by the author in his preface His mam thesis is 
that u induction always concerns itself with the 
establishment of the correctness of a hypothesis or 
assumption The attempt to establish this hypo 
thesis may be by one of three ways empirical 
induction, immediate description, or rational in¬ 
duction, which is the most general of them all 
Its very simplicity, however, has often led to its 
being misunderstood by those who have used it, 
especially by logicians, who have too often tried to 
assimilate it to the better recognised deductive 
procedure ” (pp 120 127) So the author en¬ 
deavours to re-state the case for rational induction , 
hut in doing so, he hits upon scarcely anything new 
m the field of mductive logic T G 

Joseph Fraunhofers Leben , Lexstungen und W\rk - 
samke%t Nach Quellen geachildert von Prof 
Montz v Rohr (Orosse Manner Studien zur 
Btologte des Oenxes t herausgegeben von Wilhelm 
Ostwald, Band 10) Pp xx+233 (Leipzig 
Akademische Verlagsgesellschaft m b H , 1029 ) 
15 gold marks 

In this sympathetic and ooncise biography, Prof 
von Rohr has rendered yet another service to 
science The achievements of Joseph Fraunhofer, 
who was the founder of the modern technical 
optical industry in Germany, were too little known 
even m his own oountry 

The book paints a grey piofcure of the optical in¬ 
dustry at the opening of the nineteenth century, with 
its preoccupation m the mass production of cheap 
spectacle lenses and its lack of attention to more 
f ornplex instruments It is suggested that English 
opticians owed much of their pre-eminence at that 
time to the demands of seamen for telescopes and 
the like 

Whence springs genius ? How could this lad 
with his desultory and indifferent schooling tram 
himself to become a leader not only in tech¬ 
nical practice, but also in those fundamental steps 
which mark the emergence from crudeness and haze 
to precision and clarity in the understanding of 
the underlying principles of technical optics ? All 
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the world knows of the Fraunhofer lines and their 

S licationa to exact refractometry, but how many 
we the painstaking efforts at refractometry with 
the aid of a monochromator, the ambitious at¬ 
tempt to produce non-sphencal surfaces of optical 
accuracy ? 

Fraunhofer belongs not to Germany alone but to 
the world To read this little book is to gain a 
clearer perspective in one’s view of present-day 
problems, and encouragement in the patient efforts 
which they require L C M 

Handbuch der anorgamschen Chemxe Herausge¬ 
geben von Prof Dr R Abegg, Dr Fr Auerbach 
und Prof Dr I Koppel In 4 B&nden Band 
4, Abteilung 3 Die Elements der achien Oruppe 
des penodischen Systems Teil 2 Exsen und 
seine Verbindungen B Lieferung 1 Pp Bxvi 
+ B463 (Leipzig S Hirzel, 1930 ) 45 gold 
marks 

The high standard of all the volumes of Abegg’s 
“ Handbuch ” is too well known to require comment, 
and it is only necessary to announce that a further 
volume has appeared in which the description of the 
elements is carried into the eighth group The 
rapid progress towards completion under the editor¬ 
ship of Dr Koppel is to be especially praised, and the 
way in which he has maintained the character of the 
work deserves the highest commendation Unlike 
some other comprehensive works on moigamc 
chemistry, 1 Abegg * has always been characterised 
by a maturity of exposition and a critical treatment 
of the material which shows clearly that the contri¬ 
butors have not been content merely in amassing 
abstracts The present volume, which deals with 
compounds of iron, covers the field in a way which 
loaves nothing to be desired It will be invaluable 
to all chemists As in previous volumes, emphasis 
is laid on the physico-chemical aspects of the 
substances, but not to the neglect of descrip¬ 
tive chemistry The complex iron cyanides and 
colloid systems are to be dealt with in another 
volume 

An Introduction to Regional Surveying By C C 
FaggandG E Hutchings Pp xi + 150 (Cam¬ 
bridge At the University Press, 1930 ) Is fid 
net 

Regional survey, as an exercise in concrete geo¬ 
graphical study, was introduced into university 
education m Great Britain by the late Prof A J 
Herbertson under the inspiration of Prof P Geddee 
The methods since then have been utilised in most 
of the schools of geography in Great Britain, and a 
great deal of worn has been accomplished, though 
relatively little has been published, largely for lack 
of means The authors of this small volume are 
enthusiasts and have themselves done good work in 
regional survey They set-out here to explain 
some of the methods of field work and mapping 
Their aim is practical guidance, and even if they 
explain a good deal that wifi be obvious to any 
student of geography, they have written a useful 
handbook for whicn there is a real need There are 
several sketch maps and diagrams 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond unth 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Atmospheric Pressure and the State of the 
Earth's Magnetism 

While examining data for atmospheric pressure 
and terrestrial magnetism at various observatories 
of the Meteorological Office to discover possible 
relationships, and after meeting with no clear cut 
success so long as attention was confined to daily 
mean values of pressure, I have now obtained results 
pointing to a hitherto unsuspected relation between 
the type of the diurnal variation of pressure and the 
general state of magnetic conditions, os regards 
disturbance anil quiet, over the earth As the best 
available index of the degree of magnetic disturbance 



on each Greenwich day, the international magnetic 
character figure was used , the pressure data were 
those for Aberdeen Observatory as printed in the Ob 
servatories’ Year Books of the Meteorological Office, 
Air Mimstiy Mean diurnal inequalities of pressure 
corrected for non-penodic change were computed 
for the two sets of days, magnetically quiet and 
nbagnettoally disturbed, on the basis of the five days 
of each type per lhonth selected at De Bilt over the 
seven years 1922-28 

By grouping the inequalities according to the season 
of the year (defining winter as the four months Nov- 
ember^February, summer the monlhs May-August, 
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and the remaining four months forming equinox), 
diurnal variations of pressure rep re s en tative of 
the three seasons were constructed A further re¬ 
arrangement of the data gave inequalities illustrating 
the pressure variations on the two types of days m 
yearn of low and high solar activity The mean sun* 
spot number for the group of years 1922-24 is 12 2 , 
for 1925-28 the mean is 63 5 

The results are shown in the six pairs of curves on 
Fig 1 The dotted curve in each pair represents the 
diurnal variation of pressure on magnetically quiet 
days and the full curve on magnetically disturbed 
days The difference in form clearly shows the change 
in the pressure variation from one type of magnetic 
days to the other 

From these it is clear that in all but the last pair 
the predominant features of the change are the 
reduced development of the forenoon maximum and 
enhancement of the evening maximum on disturbed 
as compared with quiet days That the effect is 
consistently present in each of the pairs of curves 
for the separate seasons as welFUs'for the year as a 
whole is strong evidence of its reality The last two 
pairs of ourves illustrating the change of form of the 
variation in yoara of relatively low and of relatively 
high solar activity clearly inchoate that, while the 
change is very marked in feebly active years, it may 
bo masked or even partly reversed in years of fre 
quent and large sunspots 

When the mean inequalities are analysed har 
momcally, it becomes obvious that change of form 
of tho variation is confined almost entirely to the 
24 hour wovo , the amplitude and phase are both 
affected In each pair of magnetically quiet and 
disturbed day pressure variations, except that for the 
group of years 1925-28, the amplitude of the first 
Harmonic on disturbed days exceeds that for quiet 
days The ratio of the amplitudes increases from I 4 
for the winter months to 1 7 for eournox and 2 2 in 
summer , in tho group of years of low sunspot de¬ 
velopment it is 3 3 In all the groupings of the data 
there is a retardation of the 24 hour wave in passing 
from quiet to disturbed days , the retardation is 
a little more than two hours in all groups except that 
representing high solar activity, when it is about half 
an hour 

Against these changes m the whole day wave the 
constancy of the 12 hour component is staking 
The ratio of the amplitudes for the two types of days 
remains steadily about unity in all groups and the 
changes in phase angle are not significant 

J M Staoo 

Lerwick Observatory, Shetland 


The Karoonda (S A ) Meteorite of Nov 25, 1930 
At 10 53 p m on the evening of Nov 25 an ex 
tremely brilliant fire ball was seen by many observer 
m South Australia It was observed at Port Lmcoli 
on the west coast, Wirrappa (94 miles north west o 
Port Augusta), Mount Garabier in the south east o 
South Australia, Murrayville in Victoria, and Broker 
Hill in New South Wales, the radius of observatiot 
being thus well over 250 miles 

When first seen, the meteorite compared in bright 
ness with a star of first or seoond magnitude, bui 
rapidly (m a few seoonds) increased to a bnlhanoj 
which gave an illumination oomparable to that of day 
light, even m Adelaide An amusing feature of man} 
reports is the illusion of close proximity due to thu 
brightness It was described by many observers 41 
an immense ball of bluish white oolour, equal in 
diameter to the full moon, and having a luminous tax 
several degrees in length As it approached the 
showers of sparks issued from the main body 
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Obeenwa within a law miles of it heard a noise 
which is variously compared to the loud rumble of 
an earthquake, to the roar of a passing tram, or to 
“the banging-together of sheets of galvanised iron ” 
Messrs. Honevman and Millard, of Karoonda, who 
were nearer the locality of the fall than any other 
observers (21 miles distant), give the following account 
“ the disappearance of the meteorite was fol¬ 
lowed by a loud detonation as though a very heavy 
charge of explosive had been let off underground 
This caused a distinct vibration of buildings near by 
This sound was followed, at an interval of about three 
seconds, by a loud crackling and rending sound from 
the sky in the direction in which the meteorite was 
last seen, then by a low rumbling of thunder which 
gradually died away m the distance ” 

The meteorite appears to have descended at a steep 
angle of about 70° with the horizontal When first 
seen it had an altitude of ICO miles or more, and the 
duration of its fall was approximately six seconds 
It travelled in an east south-east direction 

A search party from the University of Adelaide and 
Adelaide Observatory proceeded to Karoonda on 
Dy 6 Two days were spent in making inquiries 
from local eye witnesses of the fall These enabled 
the locality to be determined within a radius of one 
or two miles, and on the third day the meteorite was 
found lying in a sandy fallowed wheat field, 2 J miles 
east of the township of Karoonda It had made a 
crater like hole in the sand eighteen inches m diameter 
and about the same depth, with a surrounding ridge of 
sand three feet six inches across 

The meteontic atone had shattered on striking the 
earth, and numerous fragments were scattered over 
a radius of four or five feet The bulk of its mass, 
however, was within the crater, the largest fragments 
being on the east side and pointing nearly vertically 
down In addition to pieces varying from an ounce 
or two to seven pounds in weight, there were very 
numerous smaller fragments and much finely pulver 
ised material mixed with sand The whole was 
collected, and the meteontic matenal separated from 
the sand in a magnetic separator The total weight 
of the meteorite was thus ascertained to have been 
92 lb On some of the larger fragments a surface 
layer about one millimetre thick had obviously under 
gone recent fusion, and both this and other parts of the 
surface showed the customary * thumb marks ’ and 
lines of flow 

The meteorite is of a type unfamiliar to any persons 
who have yet seen it, and possibly unrepresented in 
Australian collections It is certainly an ‘ aerolite ’ 
or stony meteorite, and probably of the class termed 
14 Chondrites” by Prior (Guide to the Collection of 
Meteorites—British Museum Handbook) and the sub 
class or group “ Enstatite— Chondrites “ 

The material is uniformly of a dark grey, approach 
mg a black oolour, with numerous spherical inclusions 
(ohondrules) and specks of metallic lustre, possibly 
troilite It is quite friable, has a specific gravity of 
2 44 and a distinct ‘ earthy * odour A chemical 
analysis is in progress 

Kerb Grant 

Adelaide G F Dodwsll 

(Government Astronomer) 


Rational Logarithms 

I have recently been considering how best the 
theory of logarithms could be presented to a beginner 
without such a paralysing opening as used to be the 
practice (see Todhunter) I do not know what is done 
now But the result of this consideration has been* 
the development of a complete exposition of the 
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whole fundamental principle of the logarithm without 
any of the mathematical treatment which, so far as I 
know, is universally employed The idea, of course, 
is that this should be an introduction to the usual 
mathematical treatment, not a substitute for it. 

Any discussion with beginners is nothing if not 
concrete, so that actual figures must be obtained I 
have found that this fundamental, basic, or 4 low 
down ’ treatment of the subject leads directly to 
a very convenient approximate expression for the 
logarithm to base e of a number As is the oaae with 
the usual expansions, the expression becomes peculi¬ 
arly simplified when it is used to find log(n + l)/n or 
log(n + 3) - log n, and in order to keep this note within 
reasonable limits, I give the expression for this only 

This is log,(n + 

This gives the logarithm with great facility and with 
very considerable accuracy 


With 10 the error is 0 0 7 G550fl 
n = 100 „ 0 0 1, 8I284 

1000 „ 0 0 l7 8311 


In obtaining the fractional expression, two very small 
errors are intentionally made for the sake of aim 
phcity The first is almost exactly eliminated by 

subtracting + 1 )~*( 2 n + I p* ^ut ^is mGre ^ reduoes 

the orror by over correction to one eighth of what it 
was with n=9, increasing to one quarter with 
n- 1000 

The residual error is due to the second cause and as 
yet I have not been able to get an expression to meet 
it That for the first correction, however, is obtained 
by interesting and instructive means, not quite so easy 
as those omfdoyed m obtaining the original fraction 

l have never seen this way of dealing with logarithms 
desenbed I should have exacted to find it m 
Hutton’s introduction to his famous tables of 1794, 
where he discusses every method known at that date 
At the same time, it is difficult to imagine that so 
elementary a process, suitable almost for a kinder¬ 
garten, is not known, or if it is, why it is not used 

C V Boys 


Denaturation of Wool by Brea 

In a letter to Nature of Nov 1 , p 685,1 stated that 
saturated aqueous solutions of urea unmasked a 
sulphide in sheep’s wool and also extracted a sulphide 
from the wool These two statements were based on 
the observation that addition of a tenth volume of 
20 per cent sodium mtroprusside solution, to sus¬ 
pensions of wool in such urea solutions, ten minutes 
after addition of a similar proportion of 10 per cent 
potassium cyanide solution (to reduce any -SS- to 
thiol groups), always led to the development, both in 
the wool and in the liquid, of a strong pink or magenta 
colour precisely like that of Arnold's mtroprusside 
reaction for organic thiol compounds, although in 
control tests wool not treated with urea developed 
only a feeble pink, and urea solutions which had not 
been in contact with wool developed none at all 

I write now to say that the conclusion that the urea 
solution had extracted a sulphide from the wool was 
erroneous, for subsequent work has shown that the 
apparently typical thiol reaction obtained in the 
extracts was due entirely to a hitherto unknown, and 
at first very elusive, reaction between urea and some 
derivative of sodium mtroprusside, previously formed 
in its solution as a result of an obscure change whioh 
may for temporary convenience be referred to as 
* ripening ’ If the mtroprusside solution is npe 
enough, this reaction with urea will beoome obvious 
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within a few minutes, though it may take a long time 
to attain its maximum With unripe nitroprusside 
solution, it may require any time up to two hours to 
begin, or it may fail altogether It occurs only if the 
test mixture is alkaline but not too strongly so, and 
only if ammonia is absent It is quicker and more 
intense the stronger the urea solution, but is recog¬ 
nisable m 2 per cent solution It oan be distinguished 
from a true thiol reaction by the fact that on addition 
of ammonia the colour soon fades to yellow In the 
light of these observations, it is now evident that in 
my former experiments the nitroprusside solutions 
used when testing the extracts of wool must have 
been fully ope, and that used m testing the control 
urea solutions must have been much less so The 
wool itself would react equally strongly with either 
solution 

I have made only incidental observations on the 
process of ripening An approximately neutral 20 per 
cent nitroprusside solution is sometimos adequately 
upe oftei it has stood twenty four hours, but the 
time required varies greatly in different glass vessels, 
and the solution usually impioves up to at least a 
fortnight No deposit ir formed, and the only obvious 
change is a slight yellowing Ripening is much 
quicker m the presence of 1 i>er cent of sodium bi 
carbonate, but if such a solution is saturated with 
urea it soon undergoes ft change, as a result of which it 
will turn blue or green when acidified with hydro 
chloric acid containing feinc chloride, although the 
ripe solution docs not give this reaction by itself 

Wlnle still exploring the conditions necessary for 
this ‘ pseudo thiol * reaction, and contemplating the 
possibility that it might be responsible also for the 
apparent thiol reaction given by the urea treated wool, 
I received from l)r Rimington, of the Woollen In¬ 
dustries Research Association at Leeds, a letter saying 
that wool which he had treated for twenty four hours 
with saturated urea solution and then washed in 
water refused to give a thiol reaction His procedure 
had been to suspend the washed urea treated wool in 
saturated ammonium sulphate solution, then reduce 
it by adding sodium cyanide up to 0 55 per cent, and 
after ten minutes add fresh nitroprusside solution and 
ammonia In my own procedure the wool had always 
been reduced by 1 per cent potassium cyanide solu 
tion while still m the urea solution, and had hence 
been exjiosed during ten minutes to a markedly 
alkaline urea solution Also, the Arnold test had 
always been applied in the presence of urea and with 
out addition of any ammonium compound, conditions 
under which a pseudo thiol reaction might conceiv¬ 
ably occur 

I have accordingly made a further set of expen 
meats, in which compansons were made between the 
intensities of the Arnold reaction given by wool 
which had been treated with saturated urea solutions 
alkalised to different extents by addition of suitable 
salts, and in which any pseudo thiol reaction was pre 
eluded by applying the Arnold test only after the 
wool had been washed dqnng twenty four hours with 
large volumes of water, and then reduced m 1 per cent 
potassium cyanide solution for ten minutes, after 
which a little ammonium sulphate was added to the 
oyamde suspension, followed by freshly made nitro¬ 
prusside solution The results show that any ap¬ 
parent thiol reaction given by the wool thus tested is 
a genuine one, and also that hidre sulphide is un¬ 
masked m ten minutes by urea solution containing 
1 per cent potassium oyamde solution, or half per cent 
sodium carbonate, than in twenty four hours by 1 per 
cent potassium oyamde solution or in ten minutes by 
half per cent sodium carbonate, or w twenty-lour 
hours by approximately neutral urea solution The 
experiments do not show, however, 4 ^whether neutral 
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urea solutions unmask very little sulphide of non* #6 
all, for I have been unable to find wool which does #06 
give at least a slight Arnold reaction after reduction 
m 1 per cent potassium oyamde solution and it is 
impossible to attach significance to slight contrasts 
m the intensities of the colours, since these often fade 
rapidly when the wool is removed from the test- 
liquids Comparing wools which have been exposed 
during ten minutes to a temperature of 100°, one in 
water, the other in saturated urea solution, there is, 
howover, a great contrast, only the latter becomes 
intensely pink As the liquids become feebly alka¬ 
line during the heating, this experiment does not show 
the effect of neutral urea solution My former bald 
statement that saturated urea solutions unmask a 
sulphide in wool should accordingly be qualified by 
addition of the words “at least when they have more 
than a certain alkalinity ” 

In the case of egg albumin treated with urea, where 
Hatton and I took an a measure of the amount de¬ 
natured the percentage of protein rendered insoluble 
m 27 per cent ammonium sulphate solution, we found 
that when the cH of the saturated urea solution was 
approximately that at which egg-albumin is iso¬ 
electric, the rate of denaturation was a minimum and 
very slow, and that the more remote the cH was from 
this, tlie quicker was the rate, especially on the alka¬ 
line side none of the alkahmties or acidities con¬ 
cerned was so great as to bring about more than 
negligible denaturation in the absenoe of urea I 
have not ascertained whether any similar relation 
would hold good for wool when the unmasking of 
sulphide is taken as a measure of denaturation, but 
the results referred to earlier strongly suggest that it 
would at least be true for such variations in cH as 
he on the alkaline side of the hydnon concentrations 
common in distilled water W Ramsden 

Department of Biochemistry, 

University of Liverpool, 

Feb 13 

Agricultural Field Experiments 
Mb Howahu’s letter in Nature of Jan 31 (p 166) 
gives interesting confirmation of the reviewer’s opinion 
in Nature of Nov 29, p 843, that depth of sowing 
influences the yield of wheat, yet I venture to suggest 
that such an extreme case as he quotes scarcely bears 
upon the point at issue When seeds do not germinate, 
it is equivalent to a light seeding rate, which, as I 
pointed out, makes wonderfully little effect on the 
yield Whother such differences as one may expect 
to ooour between the depths of coulters in the same 
drill make any appreciable effect on the yields of the 
different rows is still, I think, an open question, and 
I suggest that the differences which the reviewer haa 
observed between the yields of his rows may have 
been due to their being unevenly spaoed The yield 
which is comparatively unaffected by seeding rate, 
m that per areal and not that per linear unit The 
reviewer quotes “ an apparently uniform field *’ at 
Aarslev as upsetting my view that for practical pur¬ 
poses randomness can be obtained from the half- 
drill strip “provided care is taken to drill across 
ploughman’s 1 lands * ”, if they exist, yet Dr Sanders 
in his account of that experiment makes no mention 
of an “ apparently uniform field ” (Journal Agricul¬ 
tural Science, 20, p 66), but writes, ** This oscillation 
apparently arose as a legacy of the old praotioe of 
ploughing in high ridgetf , and so on 

Even u the unsuitability of the field had been over-i 
looked, the Aarslev plots were probably a good deal 
wider than drill width, and half-drill strips would have 
been extremely unlikely to coincide both in breidth 
and phase with the periodicity m question, while any 
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partial coincidence Would have betrayed the existence 
of the mare. 

Finally, there is a fallacy in Mr Howard's last 
sentence—“ It is obvious in such questions that 
nothing can be sained by the application of formulas 
and figures to the results obtained by poor agncul 
ture ” There is no question, of course, of connecting 
the half-dnil strip method of experimenting with poor 
Agriculture, its great merit lies m the fact that in 
jts present form it is ordinary farming practice if, 
however, that practice were poor agnomture, it would 
be a mistake to oarry out tnala by methods conform 
mg to better standards field trials must be capable 
of being considered a random sample of the practice, 
not of file theory, of agncul ture 

This may seem a hard saying, but an example will 
make my meaning clear After a long senes of ex 
penments the Irish Department of 
Agriculture decided to introduce 
Dr Hunter's Spratt Archer barley 
as being the best suited for the 
country This was almost every 
where *a great and outstanding 
success, yet in one distnct, which 
shall be nameless, the fanners re 
fused to grow it, alleging that their 
own native race of barley was 
supenor to it After some time 
the Department, to demonstrate 
Spratt Archer’s superiority, pro 
duced a stnglo line culture of the 
native barley and tested it against 
the Spratt Archer in the district 
in question To their surpnse, 
they found the farmers were per¬ 
fectly right the native barley 
gave the higher yield At the 
same time the reason beoam© plain the barley in 
question starts more quickly and is able to smother 
the weeds, which flourish in that not too well farmed 
land , Spratt-Archer, growing less strongly at first, 
is, however, the victim and not the conqueror of the 
weeds, and the original expen meats, earned out on 
well farmed land, were definitely misleading when 
their conclusions were applied elsewhere 

Taught by ©xpenence, the Department is now en¬ 
gaged m breeding a barley to meet these conditions, 
ana this barley, when obtained, will rightly be tested 
by “ results obtained by poor agnoulture ” 

Student 


Vacuum Spark Spectra to 40 A.t the Spectra of 
Be III, Be IV, B IV, B V, and C V, 

The senes of hydrogen and helium-like spectra, 
whioh was previously traced 1 to Be IV, h m now been 
completed with B Iv, B V, and C V, and the limit of 
optical spectra brought down to 40 28 A 

The vacuum spark was produced by a capacity of 
0 3 mF charged to 60,000 volts Half an hour with 
about 30 sparks a minute was sufficient for an ex¬ 
posure The plates weie taken with the same metal 
grating as was used before, 1 but now sot up in a new 
spectrograph at a glancing angle of 6 4° Comparing 
tne results with those from a glass grating 1 at 6°, there 
seems to be no reason to prefer this material to speculum 
metal in the shortest wave length region 

Fig 1, a, shows the spectrum obtained with metafile 



RuncEBiKO to the effect of moreased depth k>£ 
sowing* " Student ” writes ‘'When seeds do not ger¬ 
minate, it is equivalent to a light seeding rate ” 

This is true, but changes in depth of sowing give rise 
to changes not only m the percentage germination 
hut also m the time of germination It is my ex¬ 
perience that yield may be affected by both these 
factors. 

My description of the field at Aarolev as “ apparently 
uniform ” would seem to be justified by Dr Sanders’ 
Htatement that “ This oscillation apparently arose as 
a legacy of the old practice of ploughing in high 
i idges ” (italics minel—appsal was made tp the history 
<>f the field for an explanation of the curious periodicity 
I am m complete agreement with the concluding 
part of u Student's ” communication, summed up in 
uiB own phrase, “ field trials must be capable of being 
considered a random sample of the practice, not of 
the theory, of agriculture 1 ’ This is too often over¬ 
looked by those who use special machinery and 
methods for field experimental work 

The Whites or the Abtiouc 
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beryllium as the negative electrode against a tube of 
Acneson graphite filled with boron nitride A spark 
between pure graphite electrodes gave the spectrum 
of Fig 1, 6, consisting of one single carbon line at 40 A 
in the first three orders 

Of the senes 1 % S - n *P in the hydrogen like spectra, 
there appear two lines of Be IV and one of B V The 
wave lengths in the table were calculated with regard 
to the fine structure according to the formula given by 
Penney,* and used as standards 



Be IV 

H V 


V 

A 

V 

A 

2 *P 

3 *P 

1,317,084 

1,560,962 

75 925 
64 063 

2,058,247 

48 585 


As shown in the second table, the helium-like 
senes 1 l S - n l P is considerably more strongly de¬ 
veloped The relative intensities can be estimated 
from Fig 1, a 



Be III 

B IV 

0 V 

A 

V 

A 

V 

A 

¥ 

PV-2'P 

8 l P 

4 »P 

5 *P| 
6>P 

100 26 
88 SO 

84 75 

85 10 
82 87 

997,500 

1,192,500 

1,179,900 

1 202 100 
1,214,000 

6031 
52 68 

i 

1,658,100 

1,898,300 

40 28 

2,482,600 


From the senes of Be III the quantum defect for 
the iP terms is calculated as n - n* = - 0 013 ± 0 001 
A comparison with He I and Li II indicates the 
jxumenoal value to be constant or slightly diminishing 
with increasing atomic number The simple aaaump- 
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tion of the same quantum defect for Be III, B IV, and 
C V gives the following term value* 



B IV 

0 v 

n - n* 

- 0013i 0 002 

- 0 013 Jt 0 003 

1 2 l P 

433 300 1 900 cm 

677,000 ± 2000 cm 1 

i 

193 400 ± 300 „ 


1 l S 

2091 5001 1400 „ 

3,159,60013300 „ 


Tlie ionising potentials 1 l S x 1 234 x 10 4 , are in 
good agreement with the quantum theoretical values 
given by Hyllaraaa 4 m the formula 

IP = Rh(z' + 0 31465 0 0147 ^),K/i= 13 04 



B IV 

t V 

I P spec tr 
tneor 

! 258 1 1 0 2 volts 

389 910 4 volts 

258 09 

390 12 


It 18 hoped that the accuracy will be considerably 
moreased by measurements in higher orders and a 
more confident determination of the l P terms 

From the resonance line of C V at 40 A the region is 
completely baro of carbon lines up to 200 A , where 
the principal senes 2 ~ n t P of C IV forms the limit 

of the L oloctron spectmm Then, including spark 
spectra of sufficiently high orders, the wide separation 
between the K and L spectra, typical for the X rays, 
will also appear in optical speotra 

Bknot EdlAn 

Physics Laboratory, University, 

Uppsala, Feb 1 

1 B EdtfnandA Erlrson, Natutik, 186 233, 1930, and Zeit / Phy* 
59,656. 1930 

* K Ekefoi* Pht,*i* 7ntschr 31 737 19S0 

• W Ci Fennuy, I h\l Mmt 9, 661 , 1930 

4 E A HyllcmaB, NaturwUi , 17, 082 1929 


Fluorescence of Mercury Vapour under Atomic 
and Molecular Absorption 

In the letter which appears in Nature of Jan 3, 
p 10, Lord Rayleigh discusses the excitation of the 
green fluorescence of mercury vapour by wave lengths 
near the resonance line \2637 The discontinuity 
of intensity of the fluorescent radiation along the 
beam of the exciting light leads him to admit the 
atomic as well as the molecular absorption The 
hypothesis of two kinds of absorption exciting the 
fluorescence was further confirmed by Lord Rayloigh’s 
investigation of the influence of the hydrogen ad 
mixture These experiments supj>ort the view that 
the fluorescence of mercury vapour m chiefly due to 
atomic absorption 

I should like to point out that this conclusion 
agrees with that which 1 have drawn from my expen 
raenta on the influence of the magnetic field on the 
fluorescence of mercury vapour 1 In -these expen 
menta the fluorescence was excitod by the light of 
the mercury line X2537 The tube with the distilling 
mercury vapour was placed between the poles of a 
powerful electromagnet and the interimty of the 
fluorescent radiation was observed at different 
strengths of the magnetic field as measured at the 
place of excitation The venation of the intensity 
of the green fluorescence was found similar to that 
of the resonance radiation investigated by M Schein 1 
The maxima and minima of the intensity of both 
radiations appeared at equal magnetic fields, thus 
indicating that«4!h© region oft the excitation of the 
fluorescence has exactly the ttftne hyperfine structure 
aa the exciting line X2537 Hence tno only possible 
conclusion seemed to be that, in the excitation of the 
fluorescence of mercury vapour at moderate densities 
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by the ime X2537, the atomic absorption forms the 
first necessary step of the excitation, 

The evidence of my experiments referred to above 
and tho recent work of Lord Rayleigh are decidedly 
against the view often expressed that the fluoresoence 
of the mercury vapour should be produced by the 
molecular absorption alone 

Henryk Nikwodniozanski 
Stefan Batory University, 

Wilno, Poland, Jan 30 

1 ZnUchnftfUr Phyrtk, vol 65, p 676 1920 
1 AnnaUn cLrr Phynk, vol 86 p 267, 1928 


Raman Spectrum of Hydrogen Peroxide 

The Raman spectrum of hydrogen peroxide 
(Merck’s perhydrol 30 per cent solution in water) hai 
been photographed The prominent feature of the 
spectrum is the presence of a sharp Raman frequency 
of 875 accompanied by a weak component at 908 
The low value of the frequencies suggests that they 
arise from tho oxygen atoms, and as such may be 
compared with the O t oscillation frequenoy 1552 
obtained by McLennan (Trans Farad Soc , 25, 798 , 
1929) Tho large difference between the two values 
is indicative of the fact that the oxygon atoms in 
hydrogen peroxide (H,Oj) and oxygen (O,) molecules 
respectively are bound differently Besides the above 
two frequencies, there appear other bands which are 
less intense and sharp, the origin of which is under 
investigation A detailed discussion of the results 
obtained in relation to the structure of the molecule 
will appear elsewhere S Venkateswaran 

210 Bow Bazar Street, 

Calcutta, Jan, 17 

Resistance of Eurytemorm hlrundoide* Nordquist, 

a Brackish Water Copepod, to Oxygen Depletion 

The River Tyne oetuary is polluted by crude 
sewago and manufacturing effluents to such an 
extent as to <ause a sonous depletion in dissolved 
oxygen It is not unusual to find a complete absence 
of dissolved oxygen on isolated occasions during the 
summer months The number of normal estu&nne 
organisms able to withstand these advorso conditions 
is very limited 1 Of these, Eurytemora htrundotdes is 
tho most abundant and the most hardy Its region 
of maximum abundance lies between 9 miles and 13 
miles from the nver mouth, in the area of heaviest 
pollution and most noticeable oxygen depletion At 
a survey held on July 22, 1925, it occurred plenti 
fully in regions where the dissolved oxygen was mJ, 
as determined by the Winkler method 1 • During 
1929 I obtained it freely in the water sampler on 
occasions when the oxygen content was again ml 
(these remarks apply to the sampling depth or 6 ft ) 

There are, at the present time, several mvestiga 
lions being made into the oxygen requirements of 
certain marine animals It may, therefore, be of 
interest to place on record the following additional 
observations upon Eurytemora , made incidentally in 
the course of other work 

In addition to determining the dissolved oxygen %n 
8%tu of the River Tyne at Newcastle, I have for tho 
past two years included an additional test described 
as the 1 dissolved oxygen absorbed * This is a modifi 
cation by Jackson and Jee of the test recommended 
by the Royal Commission on Sewage Disposal s A 
stoppered bottle of approximately 330 c c capacity 
is filled with the nver water (taking the usual pre¬ 
cautions to exclude all air) and * incubated ' by oom* 
plete immersion m water at air temperature for P 
period of seven days The oxygen remaining w de 
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I ormined Under existing pollution conditions* there 
are but few occasions m the summer when the re¬ 
sidual oxygen exceeds nil Varying numbers of 
EuryUmora are usually present in the nver water 
when sampled, and are thus included in the sample 
put aside for this test The following table gives a 
iccord of the ensuing mortality on these included 
< opepods for certain dates during 1930 




Oxygen remain 

i 


Oxygen in rtlv 

tng after 

i 

Date sampled 

(gm per 

incubation 

Eurytemora | 


100,000 gm ) 

(gm per 

1 


100,000 gm ) 

l 

May 23 

044 

0 045 

f Most alive, 

\ some dead 

May 30 

0 24 

nil 

All dead 1 

Tune 6 

0 20 

nil 

All dead i 

June 13 

0 14 

ml 

All dead 

June 20 

0 33 

nil 

All dead 

Aug 1 

0 50 

0 004 

/ Most dead, 

1 a few alive 

Aug 8 

0 76 

0*45 

All alive 

Aug 15 

0 74 

0 006 

/Few dead, 

( most alive 
j 7 present at 
start, 7 still 

Sopt 5 

0 58 

0 004 



( alive 


It is to be noted that on four of the nine occasions 
the dissolved oxygen has been completely utilised by 
uxidisable matter, and no Eurytemora remained alive 
Toxic substances may have exerted an influence m addi¬ 
tion to oxygen deficiency It is evident that, although 
the copepod is regularly taken in the river under sueh 
conditions, it can survive total oxygen deprivation 
for short periods only Its presence in the river at 
these times may be explained by the continual slight 
aeration of surface waters by river traffic, slight though 
the effect may be It is clear from the table that 
this copepod mav survive in brackish water, heavily 
polluted, when the oxygen concentration is no more 
than 0 004 gm per 100,000 gm 

HO Boll 

The Dove Manne Laboratory, 

Cullercoats, Northumberland, 

Feb 7 

1 Jorgenien, O M , The Plankton of the Rivor Tyne Eutuary, Ptvc 
i Durham Philotoph Soc , ft, 41 54 

1 Gill. R , Pollution of the River Tyne, Rept Dove Marine Lab , 
112 ( 1 , 28 

• Jackson, W J , and Joe, E C 9th Tee* Report, Min Agric and 
Mflh , ferial No 284, Report No 183 


Optimum Dimensions of Short-wave 
Frame Aerials 

Because of the increasing use of short waves in 
prosent day wireless practice, many investigators have 
studied the nature of the electromagnetic field at 
distances lees than a wave-length from a radiating 
antenna The importance of such investigations lies 
in the fact that a knowledge of the peculiarities of the 
held at these short distances enables designers of 
directive beam aerials to space correctly the units of 
i ho radiating and receiving systems For example, 
tor maximum forward radiation the critical epaomg 
between a line of tuned radiating antennae ana a lino 
<>t tuned reflecting wires is now known to be 0 33 or 
h 85 of a wave-length and not 0 25 of a wave-length 
as was originally supposed 1 
The erroneous argument which leads to the result 
t that 0 25 of a wave length is the best spaoing between 
a Hertzian dipole oscillator and a reflecting antenna 
hnhind it, also leads to the conclusion that the beet 
width of a frame aerial is 0 5 of a wave length A 
more rigorous theoretical treatment shows that, for 
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a frame aerial, there are several different critical 
widths and heights which depend upon the wave¬ 
length in use, and that none of these entioal values 
is half a wave length Although the ontioal dimensions 
are of little consequence in long wave work, they are 
of outstanding importance m the design of frame 
aerials for short waves, because the resulting current 
for timed aerials can be increased many thousand¬ 
fold by designing the frame with the optimum 
dimensions Thus a square or circular frame is always 
less efficient than a correctly proportioned rectangular 
or elliptical frame of the samo area 

Since both the optimum width and height are 
dependent on the wave length, it follows that the 
optimum area of a frame is also critical when used 
for wave lengths comparable with the dimensions 
In the current hteiature it has been assumed hitherto 
that the larger the area of the frame, the greater will 
be the radiated powor or the received current, but 
this is not so for short waves Investigations upon 
which we are now engaged have shown, for example, 
that it is possible to double the area of a tuned frame 
without increasing the signal strength, even when the 
ratio of the height to the width is the optimum value 
for the particular wave length in use This is shown 
in the accompanying graph (Fig 1), which is based 



Ho 1 


on measurements made on 8 65 metros with a tuned 
frame capable of being exi>and©d in either or both 
dimensions The current values are those obtained 
when the frame was adjusted to its optimum dimen 
sions, and hence the currents recorded are the greatest 
that can bo obtained with a frame of the given area 
Thus the greatest possible current was approximately 
tho same whethor the area of the frame was 10 or 20 
square metres, and this current was reduced by any 
change in the relative dimensions of these frames 
The critical area was botwoen 15 and 16 square metres, 
and then tho maximum current exceeded that for 
frames of any other area In all oases the frame was 
tuned to 8 05 metres 

A further point of interest is the fact that a frame 
designed for best reception on a given wave length is 
not the optimum shape for maximum radiation on 
the same wave length 

Aa we have ventured to think that these pre¬ 
liminary results may be of some interest, it was 
thought desirable to write tins bnef note now, but it 
is proposed to publish the work in detail shortly, when 
the theoretical and experimental investigations now 
in progress are completed 

L S Palmer 
L L K Honkybald 

'Hie University College, 

Hull, Feb 26 


1 See publication* In Great Britain by Wllraotte and McPetrie and 
by Palmer and Honey ball, in the United States by Englund and 
Crawford, in France by Mesny, Chlrelx, etc in Germany by Melasner, 
Ootfce, and other*, and in Russia by Tatarinoff and also by Plstolkora 
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The Manchester Literary and Philosophical Society 

Bj C L Barnes, Honorary Librarian 


TpHE centenary of a society being by common 
A consent an occasion for pride, encourage¬ 
ment, and hopeful anticipation, it follows that at 
a sesqui centenary these accompaniments should 
enjoy a proportionate increase With this ad 
vantage in prospect, the Manchester Literary and 
Philosophical Society, founded in February 1781, 
will celebrate its one hundred and fiftieth anni 
versary on Tuesday, Mar 17, when Sir J J 
Thomson—himself a native of Manchester and an 
alumnus of Owens College—will deliver an address 
at 4 r M in the Atheneeum Hall An honorary 
member since 1895, he will be presented with the 
Society’s Dalton Modal, the last award of which 
was made in 1919 to Lord Rutherford, who, but 
for the call to Cambndge, would have been presi 
dent for that and the following year There will 
be a dinner the same evening in the Midland 
Hotel at 8 r M During the week, after Tuesday, 
the Society’s house, No 36 George Street, will 
be open to visitors from about 11 am to 5pm 
The Society is one of the oldest of its kind 
in existence Ext luding the Royal Society, and 
various State aided academies in Continental 
capitals, which are not on the same footing, there 
are less than half a dozen provincial scientific 
societies in the world with so long a history The 
house, purchased in 1799, ha& externally an old 
world appearance, with pillars in front and a 
porch, finely panelled in mahogany Internally 
it is most attractive, and preserves an atmosphere 
of studious calm in a district long ago given up to 
commercial activities There are portraits in oils 
of Newton and Davy—copies of those in possession 
of the Royal Society—of Percival, Dalton, Joule, 
and other past presidents marble, bronze, and 
plaster busts , and a large number of engraved 
portraits or photographs of distinguished men of 
science 

Of Dalton relics the Society has an unequalled 
collection Here are to be seen nearly all the 
crude chemical apparatus with which he worked , 
his meteorolqgioal observations, begun at Kendal, 
and continued for more than fifty years, many 
MSS ofhis papers , an orrery, a planetarium, and 
electrical appliances, his medals, including the 
Copley Medal of the Royal Society, and a few 
articles of personal property 

Dalton came to Manchester in 1793, as ‘ pro 
fessor * of mathematics—in which he had some 
skill—at the then new Manchester Academy He 

i omed the Society m 1794, and read more than a 
mndred papers dunng his half-century of member¬ 
ship From 1816 until 1844 he was president, 
but had previously filled almost all the other 
offices He supplemented an exiguous income by 
taking pupils (a* Is 6d a lepon), by lecturing, and 
writing books Ono on “ T?ne Elements of English 
Grammar” (1801) is said to have given him 
special satisfaction Though none but caretakers 
ever lived in the house, Dalton was allowed the 

No 3202, Vol. 127] 


free use of a loom in it, and a marble tahlet 
commemorates the fact that hero, out of his ex 
penments and cogitations, the atomic theory was 
developed 

One of Dalton’s pupils, though a paralytic 
stroke brought the tuition to a premature end, was 
James Prescott Joule, who worthily upheld the 
Society’s prestige for about thirty years after 
Dalton’s death m 1844 Two of the thermo¬ 
meters, with very large bulbs, very narrow bores, 
and nearly a yard long, used by Joule in lus re¬ 
searches, are still carefully preserved, and when 
compared with a standard Tonnelot thermometer 
by Sir Arthur Schuster, about forty years ago, 
were found to be surprisingly accurate * 

The Society found a liberal benefactor in Dr 
Henry Wilde, whose name is inseparably associ 
ated with the dynamo He enlarged, improved, 
and strengthened the premises, and provided a 
substantial endowment 

Though these three names are more closely 
connected with the Society’s history than any 
others, the bond between it and Owens College, 
afterwards the Victoria University of Manchester, 
which began in 1851, has always been very close 
Among presidents from one or other of these 
bodies may be mentioned Roscoe, Crawford 
Williamson, Balfour Stewart, Sir Horace Lamb, 
Osborne Reynolds, Sir W Boyd Dawkins, H B 
Dixon, F E Weiss, Elliot Smith, S J Hickson, 
Sir Henry Miers, and W L Bragg 

Nor have distinguished non academic members 
been wanting To dive into the past for a mo¬ 
ment, Dr Thomas Percival, M D , FR8, the 
leading spirit among the founders, and president 
for several years, was a fnend and correspondent 
of Benjamin Franklm, two of whoso oommunioa 
tions, on meteorological matters, were read in 
1784 The Rev William Gaskeli, whose sterling 
merits have been eclipsed by his wife’s greater 
fame, was a member, and William Sturgeon, 
inventor of the electro-magnet, also Wuhftm 
Henry (Dalton and Henry’s law is still on the 
chemist’s statute book), Stanley Jevons, and James 
Nasmyth, of steam hammer fame To these may 
be added the Rev T P Kir km an (a distinguished 
mathematician whose name recalls the problem 
of the fifteen school-girls), John Hopkinson, Sir 
Joseph Petavel, and H J G Moseley, whose un¬ 
timely death in the War is still mourned , and 
even so the list is incomplete It is worthy of 
note that Eaton Hodgkmaon and Sir W Fair- 
bairn, both presidents in their day, were the two 
upon whom Robert Stephenson chiefly relied 
when planning the Britannia and Conway tubular 
bndgBS , one worked out the calculations, the 

* The secular rite In the freezing point of these Instrument* wW 
examined both by Joule and Schuster A more recent test by Dr J. It, 
Ashworth {Journal of Scuntxflc MrtnmeiihrNov 1980) show* that tat 
the principal thermometer the reading Is la 48 of the arbitrary saale- 
division*, or 0 60 s 0 higher than in 1844 It appears to be approaching 
a limit exponentially 
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other provided the metal work In more recent 
times, R D Darbishire, Sir W Bailey, Charles 
Bailey, Cosmo Melvill, and Dr H Levinstein have 
occupied the chair Mr C E Stromeyer has 
hold office since 1929 

The Society issues an annual volume of Memoirs 
and Proceedings, and many valuable papers are 
enshrined therein, as is testified by their inclusion 
in the Royal Society’s catalogue 

A special lecture, to which a premium is at¬ 
tached, is given once a year, and such men as 
Sir George Stokes, Sir Michael Foster, Sir William 
Ramsay, Dr Ehe Metschmkoff, Prof F Soddy, 
the late Lord Rayleigh, Sir Joseph Larmor, Sir 
Charles Parsons, Sir William Bragg, and others of 


equal note, have responded to the Sooiety’s invita¬ 
tion Sir J J Thomson’s name is still to be added 

No mention of tho Society would be complete 
without a reference to its library of 44,000 volumes, 
consisting mainly of the transactions of other 
suentifio societies and institutions throughout the 
world These have been acquired by purchase or 
exchange over a very long period, and in most 
cases are complete, or nearly bo The library is an 
outlier in connexion with the National Central 
Library 

It is hoped by this celebration to extend the 
Society’s influence and membership, and to make 
more widely known a record of which it has every 
reason to be proud 


Experiments in Locomotive Design 


I N a paper on “ High Pressure Locomotives”, 
read before a crowded meeting of the Institu 
tion of Mechanical Engineers on Jan 23, Mr H N 
Gresley, the chief mechanical engineer of the 
London and North-Eastern Railway, gave an 
account of the various high pressure locomotives 
constructed m the United States, Germany, 
Switzerland, and England since 1924 Prefacing 
his remarks by observing that at no time during 
the history of the steam locomotive have such radi 
cal changes been introduced as during the past ten 
years, he said that in Great Britain alone there are 
23,000 locogiotives, on which a sum of £45,000,000 
per annum is expended on maintenance, renewal, 
and running About 25 per cent of this is the cost 
of fuel and another 25 per cent the cost of mainten 
ance and renewal It will be noted that the expense 
in maintaining locomotives is equal to the cost of 
the great quantity of coal they consume From 
this it is clear that there is a wide field for economy 
if both the cost of fuel and maintenance can be 
reduced 

In locomotives with the type of boiler as de 
veloped from that incorporated m the Rocket by 
Stephenson, boiler pressures up to 325 lb per 
sq, in have been experimented with but 250 lb 
per sq in is approximately the maximum pressure 
which can be earned in such boilers, having regard 
to the cost of maintenance It took a hundred 
ears to increase the pressure from 50 lb to 250 lb , 
ut during the lost few years pressures have leant 
up to 450 1b , 900 lb , ana oven 1700 lb But while 
high steam pressure gives greater economy in fuel 
consumption, it demands complications in design, 
and care has to be taken that the economies in fuel 
are not absorbed in the increased cost of mainten 
ance of the boiler and of the machine as a whole 
In all the latest high-pressure locomotives, recipro 
eating engines have been adopted and the use of a 
compound engine or of a uniflow engine is essential 
Two-, three-, or four-cylinder compound engines 
have all been used m one or other of the engines 
described 

In the United States, the Delaware and Hudson 
Railway m 1924 built a mam line locomotive with 
325 lb pressure with a two-cylinder oompound 
engine This locomotive, named the Horatio A tten , 
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was followed by the John B Jervis (1927) with 
400 lb pressure and the James Arrhltald (1930) 
with 500 lb pressure The weight of these engines 
is between 150 and 100 tons In all three loco¬ 
motives the bariel poition of the boiler differs little 
from the usual type The firebox, however, is 
formed by flat front and back water spaces joined 
by four circular drums two upper and two lower 
At the two sides of the firebox space are water 
tubes connecting the upper and lowoi drums, while 
the roof of the firebox is formed of tubes joining 
the front and back water spaces With this type 
of boiler about one third of the evaporative heating 
surface is in the firebox, instead of only about 
one tenth as in the ordinary boiler Superheaters 
are used giving a steam temperature of 700°- 
750° F 

The German engines are known respectively as 
the Schmidt Henschel three cylinder compound 
locomotive and the Schwartzkopff-Ldffler three- 
cylinder locomotive The first Schmidt-Henschel 
locomotive was built in 1926, and since then four 
others have been completed oi are under construc¬ 
tion The high pressure locomotive of the London, 
Midland, and Scottish Railway is of this type Four 
of the engines work with steam at 850 lb and the 
other at 900 lb The boilers of these locomotives 
consist of two—or, perhaps more correctly, threj 
distinot parts Steam for use in the cylinders is 
generated in two separate boilers working at 
850 lb and 200 lb respectively, but the greatest 
novelty in the arrangement consists of the method 
of heating the high pressure boiler All around 
the firebox are water tubes which are connected 
to elements in the high pressure boiler, the elements 
and the tubes forming a closed circuit partially 
filled with distilled water Owing to the heat of 
the fire, saturated steam is generated in this circuit 
at 1200 1600 lb pressure, and this very high pres¬ 
sure steam is used as a medium for heating the 
water m the high pressure boiler One advantage 
of this arrangement is that, owing to the use of 
distilled water, there is no scaling or corrosion to 
cause overheating of the tubes The weight of the 
£rst Schmidt Henschel locomotive was only 91 tons, 
bat one now under construction for the Canadian 
Pacific Railway will have a weight of 206 tons 
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The Schwartzkopflf ■ Lbffler locomotive with 
steam at 1700 lb pressure is of still more novel 
construction The boiler is a most complicated 
system of tubes and drums with a very large 
number of joints and connexions, and it is difficult 
to believe that such arrangements can ever become 
standard piactice Here again there are two 
distinct boilers, one working at 1700 lb supplying 
steam to the two high pressure cylinders and the 
other working at 225 lb pressure supplying steam 
to the single low pressure cylinder Neither of 
these boilers is subjected to the heat of the fuel or 
gases, the heat for the high pressure boiler being 
obtained from highly superheated steam generated 


m a high pressure superheater surrounding the fire 
box, while heat for the low pressure boiler is obtained 
from the steam exhausting from the two high-pres 
sure cylinders The locomotive of this type was 
built for the German State Railways m April 1930, 
but is apparently not running at tne present tune 
The Swiss engine known as the Winterthur 
high-pressure locomotive was completed about 
the end of 1927 The locomotive weighs about 
90 tons and is fitted with a three-cylinder uni 
flow engine with cam-operated poppet valves, and 
exhaust passages round the middle of the cylinders 
Steam is generated at 850 lb pressure in a water 
tube boiler with one large upper drum and two 
small lower drums Walls of water tubes form the 
sides of the firebox and other water tubes partially 
fill the flue space, which also contains a superheater 
and a feed heater Trials of the locomotive have 
been made in Switzerland, Austria, and France, and 
during some recent runs a coal consumption of 
about 2$ lb per draw bar horse power was recorded 
About half of Mr Greeley's paper was devoted 
to the American, German, and Swiss locomotives, 
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while in the second part he gave an account of 
the locomotive No 10,000 which has been built 
to his designs-for the London and North-Eastern 
Railway The steam pressure in this locomotive is 
450 lb per sq in Completed m 1929, No 10,000 
has since worked trains of more than 500 tons 
weight for long distances at express speeds with 
consistent success and reliability There are 
indications that it will prove more economical in 
fuel than express engines of the normal type, but 
economy in maintenance costs will only be ap¬ 
parent after the engine has run for some years 
In this locomotive there are two high pressure 
cylinders and two low pressure cylinders As in 
the other locomotives, the greatest 
interest lies in the boiler, which 
is the outcome of the collabora 
tionofMr Grosley with Mr Harold 
Yarrow The boiler (Fig 1) is 
essentially a variant of the well- 
known and very successful boiler 
first invented by Sir Alfred Yarrow 
for fast naval vessels In loco 
motive No 10,000 there is a single 
upper steam drum about 28 ft m 
length and 3 ft m diameter and 
two pairs of lower water drums 11 
ft and 13$ ft in length respect¬ 
ively—one pair for the sides of the 
firebox and one pair for the sides 
of the flues Curved water tubes 
run from the four lower drums to 
the upper drum The distances 
between the steam drum and the 
water drums at the firebox end of 
the boiler are such that the lines 
joining the centres of the drums 
approximately form an equilateral 
triangle The water drums in the 
flue space are much closer together 
One interesting feature of tne de¬ 
sign is the method of supporting 
the upper drum from the engine framing, so that 
while it is prevented from moving vertically or 
laterally, it can expand and contract longitudinally, 
while another is the means adopted for ensuring 
the deposition of the mud in the drums and not in 
the tubes Experience has shown that the boiler 
can be worked for a much longer penod than the 
ordinary type of boiler before requiring washing 
out, and although there are 1536 points at which 
the tubes have been expanded into tne drums, there 
has been no case of leakage 
The ancillanes to the boiler include a feed 
heater and a superheater, while by surrounding the 
whole boiler with a double casing through which 
the air can circulate, all the air for oombustion can 
be preheated to about 250° F 
A feature of the locomotive which has caused 
publio comment is the forward end, where a short 
funnel is housed between blinker plates Tluf 
arrangement was adopted as the result of expert 
ments made by Prof W E Dalby with the obje& 
of finding some means of keeping smoke and stem 
clear of the cab windows 



Kio 1 —Boiler,constructed by Mcmts Yarrow and Co , Ltd , of the LNBE locomotive 
.No 10,000 By courtoay of Moure Yarrow and Co , Ltd 
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Water Pollution Research 


M AINTENANCE of the punty of our rivers 
and streams becomes of increasing social 
importance with the growth of industry, of popula¬ 
tion, and the consequent use of water to carry 
away waste products 

On one hand is the desire to preserve the 
amenities of the country, to preserve fisheries pro 
vidmg open air recreation to many and a valuable 
yearly yield of salmon from several of our rivers t 
to meet the increasing demand for water of good 
quality for domestic and industrial use requiring 
neither expensive treatment to free it from the 
effects of pollution nor long and expensive pipe 
lines to bring it from distant unpolluted sources 
On the other hand lies the necessity of disposing 
of sewage and trade effluents in the most economi 
cal manner, without overburdening the rivers with 
putrefiable or poisonous discharges Rivers can 
deal with relatively large quantities of such dis 
charges, since they are soon oxidised after sufficient 
dilution in a stream of well oxygenated water , but 
when this is overstepped, death of fish, noxious 
smelling by-products, and the growth of fungus on 
the river bed result 

Publicity has done much to allay the natural 
increase of harmful pollution dunng recent years 
Many problems have arisen When does pollution 
become so harmful that it is to the interest of the 
community to purify particular effluents, and what 
are the most economical means of doing so * Is it 
possible to do so in sufficient degree to restore or 
maintain the amemties of a river without putting 
an undue burden upon an industry or upon the 
local rates ? In order to decide such questions, 
exact and accurate information, often of a very 
vaned nature, is frequently required 
In the 11 Report of the Water Pollution Research 
Board, 1929-1930 ’7 an account is given of several 
investigations now in progress In order to obtain 
information of general application, especially con 
cerning the effects on a river of sewage and trade 
effluents of various kinds and the quantity which 
can be allowed to enter without unduly retarding 
the process of aeli-punfication, it was decided 
several years ago to make a thorough survey of the 
flora, fauna, and water of a typical river, and their 
variation throughout the seasons For this purpose 
the River Tees and its estuary were chosen The 
present Report gives a short account of the first 
year’s work 

The head waters pass withm half a mile of the 
i iver’s source on to a limestone bed, where in the 
< ourse of only a few yards the pH. value rose from 
1 to 7 The water remains at about this value until 
d mixes with the more alkaline sea water m the 
‘ stuary, throughout which the mixed waters oscillate 
I backwards ana forwards with the tides In addition, 
^ circulatory system is set up, the ebb tidal stream 
being strongest at the surface and the flood tidal 
stream strongest at depths below one fathom This 
is very marked when much fresh water enters the 
< stuary Matter suspended in the water of the 
“pper layer has a residual movement seaward, 
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while matter suspended m the lower layers has 
a residual movement towards the head of the 
estuary 

Above the estuary the river suffers little pollution 
exoept from one tributary Series of observations 
throughout periods of twenty-four hours have been 
made to determine the changes in the river water 
and in the quantities of dissolved gases dunng the 
day and night Diurnal vanations were found in 
the number of bacteria and dissolved nitrogenous 
compounds in the water, further investigations 
are being made with the aim of finding an explana¬ 
tion of this phenomenon 

The central portion of the estuary between 
Stockton and Cargofleet receives the discharge of 
many industrial effluents and the untreated sewage 
from 275,000 inhabitants, which gives rise to a 
heavily pollutod zone oscillating up and down the 
estuary with the tides The effluents undergo 
oxidation at the expense of the dissolved oxygen in 
the water, which may fall to below 20 per cent of 
saturation valuo dunng the summer, the minimum 
found during 1929 being 5 per cent in the central 
part of the polluted zone Life is almost absent m 
this portion of the river, where the bottom living 
animals and plants are also exposed to the greatest 
changes in salinity, whde numerous species Occur 
above it and below Vanous marine fishes have 
been found dead and dying at the lower end of this 
polluted belt, and great numbers of salmon smolt 
at the upper end as they enter it during their 
migration to the sea From the results obtained 
during the first year of the survey, the general 
changes in the composition of the river water at 
different times of year, and under different con¬ 
ditions of rainfall and states of the tide, have been 
ascertained The nature of many effluents has 
been examined Their poisonous constituents and 
influence on the water and fauna of the estuary 
continue to be the subject of investigation, which 
has proved increasingly fruitful during the second 
years work 

The Report deals next with the purification of 
effluent from beet sugar factories By using over 
again the wash water and by biological filtration 
of the effluent, this can now be rendered relatively 
harmless The experiments have demonstrated 
the conditions under which percolating filters can 
be operated satisfactorily thoughout a beet sugar 
campaign for the requisite purification of pulp press 
liquor, suitably diluted with nver water or with 
effluent from the filters 

The parts played by vanous organisms present 
in the niters continue to be investigated, with the 
object of isolating pure strains specially active in 
decomposing and oxidising the substances present 
in the effluents It is noteworthy that the work 
has led to the discovery of new strains of nitrifying 
bactena which belong to neither NUrosomonas nor 
Nttrococcus 

The changes taking place m the zeolite process 
of Water softening and the treatment of corrosive 
and "plumbo-solvent waters are also the subject of 
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research Water mains sometimes become bo 
corroded that they burst when under pressure, or 
deposition of organic and inorganic substances may 
take place to such an extent as to diminish seriously 
their water carrying capacity There is a lack of 
exact information, not only as regards the best 
treatment of the plum bo solvent waters, but also 
on the variation of this plum bo solvent character 
with the composition of the water 

For the most economical working of the activated 
sludge process of sewugedisposal, more precise know¬ 
ledge of the various factors involved is required 
As the relative importance of the parts played by 
the bacterial and the physico chemical changes is 
unknown, exjienments are being made with sewage 
effluent freeu from bacteria An investigation is 
also being carried out on the dissolved colloids and 
the conditions which affect their quantity and 
nature 

Although much of this varied research is still in 
the initial stage, it is abundantly clear that it 
cannot fail to yield many facts of scientific interest 
as well as of practical importance The work of 
the Board on the treatment of effluents from beet 
sugar factories has already provided a solution to 
an urgent social problem 

The Committee appointed in May 1919 by the 
Ministry of Transport and the Ministry of Agri¬ 
culture and Fisheries to investigate the question 
whether tarred roads are harmful to fisheries, 
has also published a report 8 containing a wealth of 
experimental results The toxicity towards fish of 
aqueous extracts from various tars has been in 
vesfcigated, and also the toxicity of their various 
poisonous constituents, phenol and higher phenols, 
bases such as ammonia and quinoline, and hydro¬ 
carbons such as naphthalene Similar experiments 
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have been made with the drainage from tarred 
surfaces, which lose much of this toxic property 
after the first heavy rains have washed out the 
more soluble substances 

The major expenment consisted in passing the 
ram washings from an area of tarred road into small 
ponds stocked with trout, through which there 
was a flow of fresh water These trials proved that 
undiluted washings from the freshly tarred roads 
were deadly to fish—unless diluted, for safety, with 
about ten times their volume of unpolluted water 
The subsequent drainage from the road was less 
toxic, but rose again where the surface began to 
disintegrate Parallel trials were made with rain 
washings winch were stored or allowed to pass 
through a filter of cut turf, it being known that the 
phenols constituting tar acids and naphthalene 
are broken down by the action of bacteria which 
occur in soil In both (ases the treatment was 
found to reduce the mjuuous character of the ram 
washings 

As a result of these investigations, mostly earned 
out between 1920 and 1922, and the expenence 
gained by this Committee, the Ministry of Transport 
warned all road authonties against the use of 
unsuitable tars on roads draining directly into 
streams It cannot be doubted that there has been 
a diminution m destruction of fish during the last 
six years The investigations are still proceeding, 
and include the examination of samples of home 
produced coal tar preparations which aim at being 
non-toxic, and so able to replace bitumen without 
danger to fisheries H W H 

* ' Report of tho WaU* Pollution Research Hoard for the yoar entfod 
lane 30, 1930" Department of Scientific and industrial Ewearch 
H M Stationery Office, 1930 9d 

• “ Detailed Biological and Chemical Reporta on Jar* used for Boad 

Surfacing Ministry of Transport and Ministry of Agriculture and 
Fisheries 11 M Stationery Office, 1030 2# 6 d 


Obituary 


Lt Col Sir Richard Temple, Bart , C B , CI E 
E regret to tecord the death of Lieutenant 
Colonel Sir Richard Temple, the distin 

f uished Oriental scholar, which took place on Mar 
, at Territet, Switzerland Sir Richard Temple 
won born at Allahabad on Oct 15, 1850, and was 
educated at Harrow and Trinity College, Cam 
bridge He joined the Royal Scots Fusiliers in 
1871, and after six years* service in India was 
transferred to the Indian Army, serving in the 
38th Dogras and 1st Gurkhas After a distin 
mashed military and administrative career, m which 
he served in Afghanistan and Burma, in 1895 he 
was appointed High Commissioner of the Adamans 
and Nioobars and superintendent of the Penal 
Settlement of Port Blair, a post which he held until 
his retirement in 1904 On his return to England, 
Temple settled on his family estate m Worcester 
shire During the War, os ohairman of the Wor 
cestershire Territorial Association, he took an active 
part in the reoffiitmg, organisation, and training 
of reinforcements, and he atso worked hard in con¬ 
nexion with the St John’s Ambulance Association, 
of which he was assistant director, his war services 
being recognised in 1916 by the award of the C B 
Sir Richard Temple was a quick and indefatigable 
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worker A busy official career which would have 
left most men little leisure only served to afford 
him opportunities for increasing the range of his 
knowledge There were few matters connected, 
however slightly, with Indian culture on which 
he was not qualified to speak as an expert—history, 
rebgion, ethnology, linguistics, numismatics, arch¬ 
aeology, or folk lore His census reports for Burma 
in 1891 and the Andamans and Nicobars for 1901 
contain many noteworthy contributions to the 
folk lore and ethnology of these districts He had, 
however, long before, taken a recognised place as 
an authority on folk-lore by his “ Legends of the 
Punjab ” (1883-1890) and his notes to Mrs Flora 
Anme Steers ‘ Wideawake Stories ” (1884) He 
had also founded and edited Punjab Nates and 
Queries In Burma he made a special study of the 
Burmese belief in spirits, revising BumelTs Devil 
Worship of the Tuluvas ”, and publishing his 
own study of “ The Thirty-Nine Nats ” He also 
collaborated with the late E H Man m a work,on 
the languages of the Andamanese, and he elaborated 
a “ Theory of Universal Grammar applied to 
Savage Languages ”, a scheme of which the ttyeritfl 
have not been fully recognised An equal originality 
was shown in his studies of the currency systems ol 
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backward peoples, which he maintained gave a 
key to the understanding of their culture Here 
again the acuteness of Temple’s views has been 
appreciated by only a few experts 

Temple was the author of many contributions 
to learned periodicals, and his wide range of 
knowledge made him an ideal editor of the records 
of early travellers and historians He was re 
sponsible for volumes produced by both the 
Hakluyt Society and the Indian Records senes 
He also inspired others, and his reports as High 
Commissioner of the Andamans contain valuable 
notes made by his officers on pumtive expeditions 
and visits of inspection among the, at that time, 
lesser known Andaman tribes But his greatest 
service to Indian scholarship was the foundation 
of the Indian Antiquary in 1884, of winch he 
continued to be editor-in chief up to the time of 
his death, publishing it at his own expense In 
the mass of maternal which appeared in its pages, 
invaluable to the student of Indian culture, Temple 
loaves a monument which will endure for all time 

On his retirement, Temple continued his literary 
and scientific activity with unabated energy In 
1913 he was president of Section H (Anthropology) 
of the British Association His presidential address 
on “ Anthropology as a Practical Science ” was 
made the starting point in a campaign of which he 
was the leading spirit m pressing for State aid for 
anthropological studies This was interrupted only 
by the War In 1920, when he was a member 
of council of many learned bodies, he was also 
appointed director of the Royal Asiatic Society, 
and in 1928 he was president of the Jubilee Congress 
of the Folk lore Society Unfortunately, the state 
of his health after the War obliged him to reside 
for the greater part of each year in Switzerland , 
but this had little perceptible effect on the volume 
of his work He continued to produce innumerable 
papers and notes based upon the material he had 
collected in his earlier years At the time of his 
death, he was also engaged on a senes of mono 
graphs on Indian Muslim saints, in alphabetical 
order, of which two sections, from A to H, are 
complete His mental vigour, his memory, and his 
mastery of detail were unimpaired to the end 

Prof J S Dunkerly 

The untimely death in his fiftieth year of Prof 
John Samuel Dunkerly, of the University of Man 
Chester, inflicts a distinct loss upon Bntish zoo¬ 
logical science Evading publicity, and having to 
his credit only a comparatively small volume of 
published research work, he aroused full apprecia 
tion of his capabilities only in the minds of the 
comparatively few with whom he worked in close 
intimacy 

Dunkerly owed the main part of his zoological 
training to the late Prof E A Minchin, from whom 
he inherited alike his most conspicuous strengths 
and weaknesses as an investigator—fastidious care 
in matters of technique and accuracy of observa¬ 
tion, combined with a modest diffidence in his own 
powers which was apt to result in hesitancy to 
commit himself to the ready acceptance of conclu- 
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sions, either his own or those of others His outpui 
of published research work suffered disastroui 
interference by the War, in which he did splendic 
service as a combatant officer—first m the Camer 
omans, then in the Machine Gun Corps, and finals 
in the Royal Air Force until shot down during th« 
closing year of the War The wound then receivec 
resulted in severe septiofiemia which left him per 
manently crippled and subject from time to time tc 
attacks of severe illness and much suffering Thost 
who were privileged to work with Dunkerly during 
his later years developed a profound admiration 
for the gay and light hearted courage with which 
he faced his troubles, never losing heart until the 
very end 

Dunkerly ’b published researches, comparatively 
small in amount, deal mainly with obscure Pro 
tozoa The Flagellata took first place in his interest 
during earlier years, and he devoted much time 
to the investigation of Choanoflagellates and oi 
the protozoan parasites infesting the alimentary 
canals of insects Latterly his interests centred 
rather on the Myxosporidia He made the first 
study of Agarella , a common parasite of the testie 
tubules of Lepulostren , and upon this work he 
eventually based his most important contribution 
to the literature of protozoology—his study of the 
development and relationships of the Myxospor 
ldia—published m the Quarterly Journal of Micro 
scoprcal Science for 1925 In this interesting and 
suggestive paper, attention is directed to the 
parallelism in structure between tho Myxospor 
idian, m which the amcebula—the essential re 
productive element—is enclosed in complicated 
multinucleate arrangements of an accessory land, 
the whole forming the characteristic and complex 
‘ Bporo \ and the Motazoon, in which the reproductive 
material or gonad is contained within the multi¬ 
cellular soma There is, of course, no suggestion 
of a Myxospondian ancestry for the Metazoa the 
thesis supported by Dunkerly is simply the very 
interesting one that “ the origin of the Metazoan 
type was, as in Myxosporidia, a development of a 
body or soma, originally for protection of the real 
individual organism represented by the germ or 
gonad ” 

From 1911 until 1926 Dunkerly held the post of 
lecturer on zoology in the University of Glasgow, 
where his efforts met with high appreciation, and 
where he showed himself to be a teacher of unusual 

S fts and power of arousing interest on the part of 
s pupils In 1926 he was appointed to the Beyer 
chair of zoology at the University of Manchester 
on the retirement of Prof S J Hickson 

During the closing months of 1930 Dunkerly 
seemed to be at last restored to a fair measure of 
health and strength He had completed the per¬ 
sonnel of his jumor staff and was looking forward, 
with their loyal and enthusiastic help, to being able 
to run his University department at the highest 

S ssible level of efficiency It was shortly after 
nstmas that there became apparent the first 
foreshadowmgs of the approaching tragedy, in the 
form of symptoms pointing to some obscure infec- 
tiQn of the pons region of the brain 
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News and Views. 


Dh Waltek Rosenhain, who has been supennten 
dent of the Metallurgy Department of the National 
Physical Laboratory for the past twenty hve years, is 
leaving the Laboratoty in June to take up consulting 
work As a skilled physicist and microscopist, as well 
as metallurgist and engineer, Dr Rosenhain has added 
greatly to the instrumental means at the disposal of 
the metallurgist for the prosecution of his researches, 
while his close acquaintance wjth modern develop 
ments m physics has enabled him to bring the latest 
knowledge of atomic structure to boar upon the 
specific problems of the metallurgist A large amount 
of original rosearch is associated with his nanhc 
especially in relation to the physical structure of 
metals and alloys and the mochamsm of failure 
under stiess Before and during the War he was 
largely responsible foi the development of light alloys 
aa used in aircraft constiuction and for parts of 
explosion engines In this connexion, he investigated 
the mechanism of age hardening, and introduced 
improved methods of casting He gavo much atten 
tion to the production of metals in a high state of 
purity, for example, chromium, manganese beryllium, 
and iron—the last in paiticular, for the purpose of 
the researches on iron alloys carried out for the Alloys 
of Iron Research Co mm it toe of the Institution of 
Mechanical Engineers Last year lie was awarded 
the Bessemer Gold Medal of the Iron and Steel 
Institute In connexion with his metallurgical work 
It was necessary to give much time to the study of 
special refractories, and many improvements in labora 
tory furnaces and m metallurgical processes dependent 
on the use of better refractory materials are due to 
his initiative Dr Rosenhain has acquired an rnter- 
nationol reputation as a metallurgist 

Mb C Davies Shebbobn has had the degree of 
D So honoris causa conferred upon him by the Uni¬ 
versity of Oxford in recognition of his work on the 
“ Index Animalium ”, the final parts of winch are 
now ready for, if not actually passing through, the 
press It is just forty years since Dr Sherbom began 
his self imposed task of providing an index to the 
scientific names that have been given to animals by 
systematic zoologists since the time of Linmeus The 
first part, containing the names published between 
1758 anS 1800, was issued by the Cambridge Uruver 
sity Press, as a volume of 1254 pages, in 1902 The 
publication of the second section, bringing the record 
down to the year 1860, was begun by the Trustees of 
the British Museum in 1922, and twenty four parts 
have boon issued since that time, containing m all 
6118 pages and carrying the index to midway through 
the letter 1 S ' Tho total number of names so far 
indexed amounts to more than 400,000 These figures 
give some impression of the Magnitude of tho task 
When it is added that the names had to be collected by 
laboriously soarchyig tho files of innumerable scientifio 
periodicals and separate worts, many of them rare 
and difficult to obtain, and that questions of author 
ship and date of publication often involved prolonged 

difficult researches, it seems ‘almost incredible 
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that the task should have been accomplished single* 
handed Every one with experience of bibliographi- 
cal work will appreciate the courage required to plan 
such an undertaking, and the tireless industry and 
self sacrificing devotion that could alone carry it to 
completion Zoologists of the greatest eminence all 
over the world havo borne testimony to the value 
of Sherbom’s work, and letters expressing the most 
unqualified appreciation have recently been received 
from Stockholm, Copenhagen, Berlin, Frankfort, 
Pans, New York, and Washington His many fnends 
m Great Britain and abroad will learn with pleasure 
of the high, but abundantly merited, distinction that 
has been confer:ed upon him 

The following were elected fellows of the Royal 
Society of Edinburgh at a meeting held on Mar 2 
W A Bam, assistant in the department of physiology 
of the University of Edinburgh , W M Baird, fellow 
and past president of the Faculty of Surveyors of 
Scotland , Dr T P Black, head of mathematics 
department. Trinity Academy, Leith , Prof 7 J A 
Carroll, department of natural philosophy. University 
of Aberdeen , Dr J M Cowan, assistant keeper. 
Royal Botanic Garden, Edinburgh, J Criohton, 
assistant superintendent, Meteorological Office, Edin¬ 
burgh , Dr Shepherd Dawson, principal lecturer 
on psychology, Traimng College, Glasgow , Philip 
Eggleton, lecturer in biochemistry m the department 
of physiology, University of Edinburgh , Dr W R 
D Fairbaim, consultant physician and lecturer in 
psychology, University of Edinburgh , Robert Grant, 
publisher (Oliver and Boyd, Edinburgh, Gurney 
and Jackson, London) , Dr J R Greig, director. 
The Moredun Institute Animal Diseases Research 
Association, Gdmerton , J Henderson, manager and 
secretary, Edinburgh Assurance Co , Ltd , Prof T 
Johnson, Tomeg, Hill view, Corstorphine, Dr J du P 
Langnahe, lecturer in public health. University pf 
Edinburgh , N M H Lightfoot, lecturer in mathe¬ 
matics, Henot Watt College, Edinburgh , Dr W J 
McCallien, lecturer in geology. University of Glasgow , 
Dr W H McCrea, lecturer m mathematics, University 
of Edinburgh, Dr J B MoDougall, medical director, 
British Legion Village, Preston Hall, Kent, J H. 
Mason, veterinary research worker, London , F C 
Mears, architect, 3 Forres Street, Edinburgh , Dr A- 
Nelson, lecturer in agricultural botany, University of 
Edinburgh , Dr J Phemister, senior geologist, H*M 
Geological Survey of Scotland , W Robb, director 
of research, Scottish Society of Research in Plant 
Breeding, Corstorphiue, Midlothian, H S Ruse, 
lecturer m mathematics, University of Edinburgh , 
J J M Shaw, lecturer in surgery and clmioal surgery. 
University of Edinburgh , J F Shearer, lecturer m 
natural philosophy, University of Glasgow , G A 
Steven, assistant naturalist at the Plymouth Labora¬ 
tory, Marine Biological Association of the United 
Kingdom, Dr C P Stewart, lecturer m general 
biochemistry, University of Edinburgh, D Cleghom 
Thomson, Scottish regional director, British Broad¬ 
casting Corporation, Dr W J Walker, research 
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chemist, ELM, Foci Research Station, East Green 
wich, London , Prof John Walton, department of 
botany, University of Glasgow , Right Hon T B 
Whitson, Lord Provost of the City of Edinburgh , 
Dr J Wishart, statistician, Rothamsted Experimental 
Station, Herts 

On Mar 2, the House of Commons passed, by a 
large majority, the second reading of a bill to regu 
late the protection of grey seals in British waters At 
present the grey seal is protected during the greater 
part of its breeding season , but its protection comes 
up for review annually and depends for its continu 
ance on the Expiring Laws (Continuance) Bill If the 
new Bill becomes law, protection will be guaranteed, 
with this proviso, that the Minister of Agriculture and 
Fisheries for England and the Secretary of State for 
Scotland may withdraw protection during the breed 
mg season, either wholly in any breeding period or 
during part of the period, oi m any specified area 
during the whole or part of the breeding season 
The statements made m the House by the official 
supporters of the Bill were admirably modorato and 
we have no doubt that the Ministers concerned will 
consult opinions other than those of interested parties 
before deciding upon any relaxation of the present 
protection Other statements made in support of the 
Bill were less admirable Sir Robert Hamilton cited 
against the grey seal the case of a gentleman who 
had shot about a thousand seals in re establishing 
a salmon fishery But surely the seal in question 
was the common seal, a coast loving and estuarine 
species, the habits and distribution and frequency 
of which are very different from those of the seal 
which Sir Robert Hamilton was attacking We 
direct attention to this false argument because we 
have on other occasions noted a tendenoy to drag 
m against the grey seal irrelevant accusations based 
on the well known depredations of the common seal 

On Mar 7, and again more strongly during the 
early morning of Mar 8, severe earthquakes were felt 
over a large part of the Balkan peninsula causing 
much damage and some loss of life Many buildings 
have been destroyed at Valandovi, Strumitza, and 
Derrurkapu, and there has been some, if perhaps less, 
damage at places so far apart as Sofia, Kustendil, 
Nevrokop, Goraa Jumaya, and Svetivratch, that is, 
within an area about 100 miles in diameter The 
shook was felt at Adnanople, Nish, and Salonika, and 
thus the disturbed area, as indicated by the early 
reports, must have been at least 350 miles long from 
east to west, extending in the latter direction to the 
neighbourhood of Skutan, and about 200 miles wide 
The epicentre probably lies about 100 miles to the 
north of Salonika, and close to one of the most active 
zones (that of Rilski Monastir) in the central portion 
of the peninsula One feature of the earthquakes 
that may prove to be of interest is their possible 
connexion with the Bulgarian earthquakes of three 
years before A brief report on these earthquakes 
by Prof G Bontchefl has recently appeared in the 
Mattnaux pour lea lStudea dea ColamxUa (No 22, 
pp #8-110 , 1930) The epicentre of the earthquake 
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of April 14, 1928, lay near Tchirpan, that of the earth¬ 
quake of April 18 near Plovdiv (or Philippopolis), about 
25 miles to the west In the recent earthquake, the 
seat of activity was transferred about 80 miles still 
farther in the same direction 

On Mar 4, Sir William Bragg gave a lecture on 
Michael Faraday which formed one of the senes of 
National Lectures arranged by the British Broad¬ 
casting Corporation Ah Fullenan professor of chem- 
iwtry, Sn William spoke as Faraday’s successor in 
the laboratories and lectuie room of the Royal Insti 
tution, and a sjiocial interest invested his account 
of the great experimental philosopher’s life and work 
in view of the forthcoming celebration of the most 
notable of his discoveries, that of electro-magnetic 
induction Aug 29 1831, is the date of the first 
successful experiment in the induction of electric 
currents, and in tins the centenary year some time 
was naturally given to an explanation of the nature 
and significance ot the electric al researches, but 
within the limits of the time set for his talk, Sir 
William also gave a very interesting account of the 
man himself, of his eaily life as a bookneller’a ap¬ 
prentice, his introduction to Davy and to scientific 
work, his lovable charactei, and of the vision which 
filled his mind and directed and informed all his 
experimental inquiries—that of the essential unity 
of Nature and of the relations to be sought between 
its difforent manifestations Faraday could have had 
no more sympathetic intei pieter, and many who 
listened must have caught something of the personal 
magnetism which gave to his own fixtures their 
charm and drew Victorian audiences to the Royal 
Institution 

Two series of Eaiaday s elei trieal experiments were 
described in some detail first, those on the induction 
of electric currents, leading up to the recognition, the 
real 4 discovery * of electro magnetic induction, that 
the induced current was only obtained at * make ’ 
and * break * of the inducing voltaic circuit , followed 
by tho induction of electric currents m a closed con¬ 
iine ting circuit by mere approximation of a permanent 
magnet The second set of experiments were electro¬ 
static, and culminated m the famous one in which 
he constructed a gieat 12 ft tube, and by standing 
inside it with an electroscope proved that an electric 
charge resides on tho outside of a conductor, or 
rather, as he saw it, exists as a state of tension in the 
medium which sui rounds it Sir William concluded 
his talk with a brief but most interesting reference to 
Faraday’s religious life He belonged to a small and 
little known sect, the Sandemamans, the tenets of 
wluch he held faithfully throughout his life Although 
it is a natural impulse to sock some connexion between 
his science and his religion, Faraday himself appa¬ 
rently regarded them as two separate and distinct 
things, and his reserve in religious matteis was such 
that we are left with little upon which to base an 
opinion as to his personal attitude towards them 

In his Friday evening discourse on Mar 6 at the 
.Royal Institution on “ Ozone in the Upper Atmo¬ 
sphere and its Relation to Meteorology ", Dr G M B 
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Dobson described the chief results which have been 
obtained from researches on the ozone in the upper 
atmosphere earned out in many parts of the world 
during the last five years The methods wore do¬ 
se n bed whereby the amount of ozone can now be 
accurately measured with ease in a few minutes 
The ozone, winch is situated at a height of some 50 km 
above sea level, has a well marked annual variation 
which is different in different parts of the world At 
all places outside the tropiCH, there is a maximum in 
the spring and a minimum in the autumn, the range 
being greatest in high latitudes and least in low 
latitudes In temjjcrate regions there are also large 
changes from dav to day which aie closely ielated to 
the weather conditions, cyclones and anti cyclones 
each having their own c haraotorirttic distnbution of 
ozone It is not at present understood how this 
relation is caused, since the ozone is much highei in 
the atmosphere than most of the processes affecting 
tho woathor Neither is it known at present with 
certainty how the ozone is formed The ozone in the 
upper atmosphere is responsible for shielding the 
earth from intense ultra violet radiation from the sun, 
which would cause serious efforts if it reached tho 
surface It further causes the upper atmosphere at 
a height of 40 50 km to bo at a tompeiatuie in the 
neighbourhood of the normal boiling point of water 
This, in its turn gives rise to the zones of abnormal 
audibility of sound from large explosions at a distance 
of Bomo hundred milos from the explosion itself 

Tine British Optical Instruments Manufacturers* 
Association lias issued an attractive booklet a8 a 
souvenir of the exhibit at the recent British Industries 
Fair It gives a summary of some of the outstanding 
advances in optical instruments sinco the War, and 
includes an interesting section illustrating tho multi 
fanous uses of scientific instruments m various in 
dustnal operations The industry is entitled to take 
a real pride in many of these recent achievements, 
and although no names are mentioned in the booklet, 
we find well deserved references to the instruments 
and especially the interferometers of Messrs Adam 
Hilger, Ltd , tho //2 anastigmat lenses of Messrs 
Taylor, Taylor and Hobson, Ltd , the fine-adjustment 
meohamsms for the ultra violet microscopes of Mossrs 
R and J Beck, Ltd , the wide angle binoculars of 
Messrs Ross, Ltd , and productions of othor firms too 
numerous to mention here It is certainly true to say 
that such advances have only been made possible by 
the most strenuous of efforts As the president of the 
Association said m 1925, in reference to the post War 
slump, 44 Then came the time of readjustment, of a 
dearth of orders that bordered on starvation , but 
the trade drew the belt tighter and tighter, hung on, 
and responded to that severe stimulus b/ an effort of 
experiment and development which is without pre 
cedent in its history ” This effort still continues, and 
if, as we understand, it is now resulting in a rising 
level of activity and prosperity in the industry, then 
success will be well deserved % 

Thb optical trade has certainly enjoyed a measure 
of protection, but the opportunity has been taken to 
strengthen the foundations of scientific * control, 
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the activities of the British Scientific Instruments 
Research Association, the National Physical Labora¬ 
tory, the Technical Optics Department at the Im¬ 
perial College of Science and Technology, and the 
Optical Society have created an entirely new atmo¬ 
sphere m winch pi ogress is appreciated at its 
true valut The achievements are mainly, however, 
brilliant individual performances , unfortunately per 
haps, the kind of competition that must be faced 
is a very largo co operation of brains, capital, and 
laboui oigamsed on a big scale With the utmost 
pnde m British fums and their unbeaten products, 
we must not forget the fact that big things are being 
done elsewhere Planetanums, stereo plamgraphs, 
and tho like, are no mere rumours Even if some 
times these ‘ big nomes * are more useful os advertise 
ments than as < ommercial ventures, the trade cannot 
afford to forget the advertising power of spectacular 
things, or that two designers of experience, working 
wholo heattodly toguthei, will usually achieve some 
thing much better than is possible to either working 
alone 

It is announced in Chemistry and Industry foi 
Fob 20 that the International Atomic Weights 
Commission will meet for the first tmu t nice 
the War In the issue of Jan 30 it is stated that 
the federal Council for Chemistry, in view of the 
progress made in ensuring the truly international 
character of the Union Internationale de Chimie, 
has decided to dissolve the existing committees on 
the chemical demonts and to appoint a new inter 
national committee This is to consist of G P Baxter 
(United States), O HOmgschmid (Munich), P Lebeau 
(Pans), R T Meyer (Berlin), and Mine Curie Prof 
G Urbam has been elected honorary president of the 
committee The committee is charged with the duty 
of preparing an annual international table of atomic 
weights New committees on isotopes and radio 
active elements are in course of formation A letter 
from Dr F W Aston, which appeared in Nature: for 
Doc 20, 1930, is of interest in this connexion The 
4 unit ’ of atomic weights has for some time been 
oxygen (10), originally introduced because tho values 
of Stas were based more or less directly on this stan 
dard Very few of the newer values have, as a matter 
of fact, been referable directly to oxygen, and Dr 
Aston has now directed attention to the further 
difficulty introduced by the recent discovery that 
oxygen is not a simple element but a mixture of 
isotopes The use of a mixed element as the standard 
of atomic weights would seem undesirable 

Baron Gian Alberto Blanc, professor of geo 
chemistry in the University of Rome, has, during the 
past twelve years, successfully attacked the problem 
of extracting alumina and potash salts from leucite, a 
mineral consisting of a silicate of alumina and potash 
which exists m very considerable amounts m the 
volcanic rocks of central Italy and hitherto con¬ 
sidered worthless In the course of a public leofcure 
before the Institution of Chemical Engineers at the 
Institution of Civil Engineers on Mar 5, Baron Blanc 
said that the first problem with which he was con¬ 
fronted was to find a practical means of separating 
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the alumina and the potash from the silica This was 
solved by a new method of attack of the silicate by 
acids, which allowed an easy and complete elimination 
8f the colloidal silica from the solution Some years 
ago, Prof J W Hmchley directed the attention of 
the English technical world to this process, and it is 
at present used in England by Peter Spence and Sons 
for the manufacture of alum by the treatment of 
leucite with sulphuric acid The problem of so para t 
mg the salt* obtained by the acid treatment, bo as to 
produce the potash as a fertiliser and the alumina 
for metallurgical and chemical work, was then attacked 
Finally, by thermal decomposition of the aluminium 
salt, a new type of chemically active aluminium oxide 
was obtained, which has proved much more suitable 
for the production of aluminium than the aluminium 
oxide obtained through calcination of the hydrate 
One of the characteristic features of the Blanc process 
is that it requires only a very limited amount of fuel 
A large plant for the treatment of one bundled metric 
tons of leucite ]>or day is now being completed at 
Aurelia, near Rome, and will soon be working The 
supply of leucite of winch Italy can dispose is calt u 
lateci in milliards of tons 

At the cl oho of the annual toiporate meeting of 
the Institution of Chemical Engineers held on Mftr 6, 
the retiring president, Mr Arthur J Reavell, opened 
a discussion on the education and training of the 
chemical engineer After referring to the pamphlet 
on this subject issued by the Institution in. 19*25, ho 
expressed great dissatisfaction with the present method 
by which a student is now usually trained in chemical 
engmeermg, by first taking a degree course in chemis 
try The result is an ill balancod course, very deficient 
m engineering training He thinks that engineering 
is the most imporiant subject and should be taken 
first A well balanced training would consist of two 
years’ work with the engineering, physics, and chemis 
try students, utilising the existing organisations in 
these subjects, followed by two years’ work m the 
chemical engineering laboratories, and the final attain 
ment of a degree in that subject Such laboi atones, 
however, should have far more comprehensive equip 
ment than they have at present 

Sib Fbederio Nathan explained that the pamphlet 
on the “ Training of the Chemical Engineer ” pub 
liahed by the Institution in 1925 was produced by 
the assistance and approval of industnabsts through 
out Great Britain Since that time, two schools m 
London—a third has just been started—have been 
giving instruction on the lines of this jiamphlet 
There is no difficulty m obtaining employment for 
such men, but Sir Frederic believes that students 
should be entered for chemical engineering right from 
the beginning of their university training Sir Robert 
Robertson did not agree with Mr Reavell ho thmkB 
that the training should be essentially one of chemistry, 
to be followed by a ‘ top dressing * of engineering and 
chemical engineering, and he was supported by 
Mr MoKillop (British Dyestuffs Corporation) Mr 
Heron Rogers is of opinion that a student of good 
calibre can be trained to be both a good chemist and 
a good engineer, and become an expert in these sub- 
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jects and also in chemical engineering After Mr 
Rintoul had emphasised the fact that a university 
cannot produce chemical enginoors, but that works 
training is essential, Dr Dunsfcan (Anglo Persian Oil 
Co ) explained how his company is training and 
utilising university graduates as chemical engineers 
Mr C 8 Garland (Steatite Products, Ltd ) emphasised 
the measure of agreement among the speakers with a 
demand for a special branch of university training so 
that the student may enter as a chemical engmeermg 
student and take a well-balanced course involving all 
those subjects necessary to the profession of a chemical 
engineer The discussion was closed by Mi Tizard, 
who pointed out that the problem is a special case of 
the adaptation of university training to industry an d 
industry to university training Ho sees no reason 
wh> chemical onginoonng should not be act orded a 
sunilai organisation at tho universities as electiital 
engineering and met hameal engineering 

At the fifty third annual general meeting of the 
Institute of Chemistry, held on Mar 2 at the Institute, 
Russell Square, the piesident. Dr G C Clayton, 
presented the Meltlola Medal to Dr R V Linstead, 
of Imperial College of Science, and the Sir Edward 
Frankland Modal anti Prize, foi icgistoied students, 
to Mr G Broughton, of the Royal Tochmt al College, 
Salford In submitting the report of the touncil, the 
president remarked on the inciease in membership, 
which now comprises over 5850 fellows and associates 
The financial position is also satisfactory The legal 
and paihamentary committee has been more than 
unusually active, having dealt with such matters as 
chemical patents, service agreements for chemists, the 
Dyestuffs (Import Regulation) Act, tho regulations 
dealing with methylated spmts, and a proposal to 
present a petition to H M the King in Coiuic d foi 
a supplemental chartei, in ordet to acqmio for the 
fellows and associates the light to use the title 
* Chartered Chemist * The Council is of opinion that 
it is desirablo that members of the Institute should 
acquire this title, in ordei to distinguish them from 
pharmaceutical chemists The meeting considered 
the adoption of the petition for the supplemental 
charter, but, although on a division supported by a 
decided majority, it was reFerred to a postal veto 

An exponmental room has been set up at the 
London School of Hygiene and Tropical Medicine in 
which it is possible to reproduce by means of an air- 
conditionmg plant vuned climatic conditions and 
any temperature, humidity, or air movement which 
may occur m factories or mines Experimental sub¬ 
jects rest or work undei the conditions to be investi¬ 
gated, and by obseivation of the pulse, body tempeia- 
ture, skm temperature, loss of weight due to sweating* 
and expenditure of energy by measuring the air 
breathed and oxygen used, it is possible to study the 
effect of such air conditions on tho human body 
Formerly tho carbon dioxide percentage in the air 
was regarded as the best index of good or bad ven¬ 
tilation, until Sir Leonard Hill proved conclusively 
thjftt it is not the percentage of carbon dioxide in a 
badly ventilated room which causes the sensation of 
discomfort and stuffiness, but the physical properties 
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of the air and their influence on the temperature re 
gulating mechanism of the body Sir Leonard Hill’s 
kata thermometer awsosses the cooling effect of these 
environmental factors in one measurement, namely, 
the i ate of cooling, ot cooling powci It lias boon 
shown that certain tooling jiowers are hui table for 
sedentary work, or light or heavy manual work, and 
thus, so fai as possible the ventilation and heating 
systems m buildings or factories or mines should 
ensure that these desirable cooling powers are 
maintained Tn\t stigat ions in mines by Dr H M 
Vernon, of {he lnduatrial Health Reseaich Board 
show that woiking capacity dechnes and accidents 
increase in frequencv if the cooling power of the on 
vironment is too low and thiows too gieat a strain 
on the body 

Th« Council of the Bntish Association has resolved 
to nominate Hir Alfred Fwmg lately Principal and 
Vice Chancellor of the University of Edinburgh, as 
president of the \sHociation foi the year 11)32 

At the annual cor}>oiatc meeting of the Institution 
of Chemical Engineers held in London on Mar 6, the 
Osborne Reynolds Medal (1930) was presented to the 
letinng pre Hident Mi Aithur J Reavell, by Sir 
Aloxamloi Gibb Tho Moulton Medal (gold) was 
presented to Mr A T King foi his paper on the 
“ Treatment of Suint Liquors ” Tho Jumoi Moulton 
Medal (silver) wi^s aw aided to Mi L W Blundell foi his 
pa|>er on the “Manufacture of H\drogen Peroxide” 

Wf have received a copy of the Knqincer Dmx;tor> 
and Buyers’ (hud© for 1931, which, besides classified 


lists of engineering firms advertising in that journal, 
with tlieir telephone numbers, telegraphic addresses 
and the codes used, contains a list of the technical 
headings used in the directory, with translations 'pa 
French, German, Italian, and Spanish A list is also 
given of the British Standard Specifications and 
Re|>orts The directory is published annually and u 
issued frexi of charge 

Applications are invited for the following ap 
pomtments on or before tho elates mentioned — 
A Iccturei in natural and agricultural sciences at 
Hairmon College, Barbados—CA, The Secretary, 
Board of Education, Whitehall, S W 1 Scottish 
candidates to C A, Tho Secretary, Scottish Educe 
tion Department, Whitehall, S W 1 (Mar 30) A 
lecturer in geography at St Gabriel's Training College, 
Camberwell—The Principal, St Gabriel's Training 
College, Camberwell (Mar 30) A sui>enntendent of 
the Metallurgy Department of the National Physical 
Laboratory— The Director, National Phy sical Labora 
toiy, Teddmgton (Mar 31) A lecturer in goography 
at the University College of Swansea—The Registrar, 
University College, Singleton Park, Swansea (April 
11) A professor of brewing in the University of 
Birmingham —The Secretary.TheUmversity, Burning 
ham (April 20) A lecturer in natural philosophy in 
{he University of St Andrews — The Secretary, 
Uni\ erwity of St Andrews, St Andrews (April 22) An 
assistant lecturer in metallurgy at the County Tech 
meal College, Wednesbury— 1 The Director of Eduea 
tion, County Education Offices, btaffoid (April 23) 


Our Astronomical Column 


The Elongation of Eros - The Daily Science News 
Bulletin for Jbeb 6 issued by Science Scrvu e Washing 
ton, DC , contains some details of the elongation of 
Eros , they tire based on a telegram from Johannes 
burg, transmitted through the T A U Bureau, Copen 
hagen, and on observations by Mr Leon Campbell at 
Harvard It is concluded that tho long diameter of 
Eros is 25 to 29 miles, and the axis of rotation 8 to 10 
miles The long diameter must be in the equatorial 
plane, and tho earth must have boon in this plane at 
the time when the light variation was at a maximum, 
about lost December , the slight dissymmetry between 
the two maxima would be oxpiainod by different e of 
albedo of tho opposite faces The exact time of 
rotation of Eros is given as 18 m 12 94", but there 
are two maxima and two minima in this period 
Bulletin 187 of Kwosan Observatory, Kyoto, gives 
2 h 38”* 4 *546" for tho half period 

The observations at Johannesburg were made by 
Dr W H van den Bob and Mr W S Finsen, using 
the 26 inch refractor of the Union Observatory The 
explanation of the light variation by the departure of 
Eros from a spherical form is antecedently more 
probable than by tho hypothesis of variable albedo 
of different portions of it* surface , the variations 
of allwxlo won 111 have to be extremely great to pro 
dute so marked a change of light 

The Variable Star with the Shortest Known Period 
Bull No 214 of tj>e Astronomical Institute of the 
Netherlands contains an account of the discovery of 
this variable, the position of which for 1900 is R A 
8 h 19m 3*., s Decl 18° 44 9' Mr H van Gent, of 
Leyden Observatory, who ignow at the Union Observa 
tory, Johannesburg, detected the light variation 
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l»y comparing two plates in the blink microscope 
Several earlier plates containing tho star had been 
sent to I^eyden and those have been examined by 
Mr A J WosHelmk and Prof E Hertzsprung The 
period is 0 069746 dayH, or 100 4 minutes A difficulty 
arises, since the magnitude is about 14 to 15, and an 
exposure of some thirty minutes is needed to show it 
clearly when near minimum , this is such a large 
fraction of the whole period that photography is 
unsuitable for obtaining the light curve Visual 
observations have now been made at Johannesburg 
The light t urve is drawn as a simple sine curve, the 
light range being one magnitude 

Photographic Photometry of the Magellanic Clouds 

—Bull Aetr Soc Netherlands , vol 6, No 209, con 
tains a study of the Magellanic Clouds by G van 
Herk, of the Lembang Observatory The method 
was that of extra focal images, the size and black 
ness of the images being measured The images of 
the cloud are compared with those of stars of known 
magnitude 

Diagrams are given, showing the iso photic lines in 
the two clouds Each has an elongated nuclear 
region of greatest brightness not far from the centre 
The large cloud hew a second, less bright nuoleus, 
not fai within the northern border of the cloud 
The wophotic lines embrace each nucleus with an 
approach to regularity, and an ill defined ligament 
connects the two nuclear regions The structure of 
the small cloud is much simpler and more regular ^ 

The integrated light of the large cloud ia found to 
be 1 2 mag , of the small cloud 2 8 mag Hubble 
had found 0 5 mag for the large cloud, and Paraskevo 
poulos 1 8 for the small 
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Research Items 


Bushman Paintings in Eastern Cape Province - Mr 
*ohn Hewitt and Father P Stapleton, S 1 , in vol 4 
of the Records of the Albany Museum , Grahamstown, 
South Africa, describe paintings and artefacts dis 
covered in rock shelters near Cala Rock paintings 
in this area are very numerous, hut have never been 
described in detail The locality of the present m 
vestigation is Tembuland, which is east of the Drakens 
berg and south of the Stormberg At Rebels’ Kloof a 
great number of implements were found and the rocks 
were covered with paintings, some of fine technique 
but in poor preservation In one case there were 
some very remarkable human figures with attenuated 
limbs in white Other paintings of apparently the 
same age showed camivoies, elands, etc Another 
senes of human and animal figures was entirely in 
black, including a well drawn black elephant A rock 
shelter on the other side of the nvor contained a fine 
senes covering nine or ton yards, with excellent de 
oorative effect The biggest figure is an eland in dark 
red and white Yellow and white paintings here 
seem to he the most ret ent Two human figures in 
chocolate, and faint, may be older Not far distant 
was a hunting group in white The hunter is ap 
proachmg a herd of leboks, mostly at rest, with a 
gargantuan stride ’ High up on the krantz, and in 
accessible, near beautiful elands, were two human 
figures, remarkable for the fact that they wear skin 
capes reaching to the knees, givuig the figures quite 
a European appearance The faces are wrote 
broadly bordered w ith chocolate bands, which is also 
the coloui of the legs As regards the artefacts, the 
major stone industry belongs to a group me hided 
in the Smithfield cultures The pottery of Rebels’ 
Kloof shows two distinct industries 

Uterine Cycle in the Marsupial Bettongta —The 
species examined by Prof T Thomson Flynn, D 
cumcidus, is one of the ‘ rat kangaroos * of Tasmania, 
and the investigation adds usefully to the known facts 
concerning the reproductive phenomena of the diprot 
odont marsupials (Proc Ltnn Sor N & Wales, vol 
55, 1930 p 600) The species has several brooding 
seasons in the year, and there may actually he an 
overlapping of the gestatory and lactatory periods 
Only one young is bom at a time , but there are four 
teats in the pouch, so that three are unoccupied at a 
tune, a condition the reverse of that in another mar 
ftupial group where the young exceed the teats m 
number Hill and O’Donoghue have pointed out that 
marsupials show a progressive reduction in the num 
ber of teats present m the pouch, but there is also a 
progressive reduction in the number of the young, and 
this reduction has reached its limit in oases such as 
the present where reduction in number of young has 
proceeded in advance of teat reduction Pregnancy 
is unilateral, and in normal circumstances occurs 
alternately m each uterus , but when one uterus is 
pregnant the other enters into and remains in a state 
of pseudo pregnancy, which persists until parturition 
In view of the likelihood that the ancestral marsupial 
was a placental mammal, it is interesting to find that 
this specialised form has only a small allantois, with 
no allantoic placenta, but the nutrition, respiration, 
and ehraination of waste products of the fictus are 
efficiently earned out by a yolk sac placenta 

^ Hydro me dus* in the North Sea and Channel --Dr 
P* L Kramp, m “ Hydromeduaas collected in the South 
western Part of the North Sea and in the Eastern. 
Part of the Channel in 1903-1914” (Mimotres du 
Musis Royal d'Hxstoxre Naturelle de Belgique , No 45, 
1930), deecnbes the Hydromedusas from those parts 
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of the North Sea and Channel which were allotted to 
Relgmm as its share in the International Plankton 
Research The region is limited to the east by a line 
from the mouth of the river Schelde to Lowestoft, and 
to the woRt by a < urved line from Fecamp to New 
haven Most of the material was collected during 
the quarterly cruises (February May, August, and 
November) at a numbei of fixed stations, supple 
mentary collections being mode in other localities 
and in other seasons The rough results havo already 
been published in the International Bulletin , but, so 
far as the medusa 1 aro concerned, only a small part 
of the material was submitted to s|w(ialists Twenty 
nine species are now recorded, one of which is new to 
science Five hoc turns aro recognised in the area investi 
gated the hrst in the eastern part of the Channel, the 
thud in the shallow water along the North Sea coasts 
of France and Belgium , the second in the Straits of 
Dover, being a tiansition area between two and 
three the fourth, the mid water region in the North 
Sea between the coasts of b ranee Belgium and Eng 
land, which is a mixture of indigenous forms and 
species from the Channel, and the fifth the English 
coastal region from Dovei to Lowestoft, which is like 
the fourth but less prolific Conclusions as to the 
influonco of ‘ Channel water ’ on the presence of 
medusa show that indigenous Notth Sea species are 
pHitLcularly abundant there when there is little 
Channel wator, and those few medusa* winch come 
from the Channel are almost wholly found m the 
North Sea sections when the 35 pei inille isohalme has 
a paiticularly extensive distribution The now spec ies 
Tnssocoma broumei is of special interest It was first 
observed by E T Browne—in the Channel and at the 
south west coast of Ireland—who realised that it was 
a new species Dr Kramp has now found it in fair 
abundance in his fouith Hoction in two localities 
between Zeobrugge and Or fold Ness, and placed it m 
the new genus Trissocoma , having its natural position 
between Com net \ ra and Mdrocoma 

Respiration in Higher Plants — The Proceedings of 
the Seventeenth Indian Science Congross (Calcutta 
Asiatic Society of Bengal), held at Allahabud in 1930, 
contains the presidential address to the Botany Section 
delivered by Prof P Panja This deals chiefly with 
t he respiration of cherry laurel leaves m air in nitrogen, 
and in mixtures of oxygen and nitrogen, and with the 
interpretation of the i©suits In partially starved 
leaves, the effect of nitrogen was to increase slightly 
the respiration rate, and then, on retumuig the leaves 
to air, a considerable increase in carbon dioxide pro 
duction was observed, the so called ‘ after effect * In 
nitrogen (or anaerobic) respiration two atoms of 
carbon are assumed to accumulate os intermediates to 
every carbon atom appearing as carbon dioxide If, 
on admitting oxygen, all the intermediate substances 
were oxidised to carbon dioxide, the maximum ini rease 
of carbon dioxide production in the ‘ after effect * 
should therefore be twice the nitrogen respiration, and 
this is, in fact, the case after long periods (4# hours) 
of respiration in nitrogen After shorter periods of 
two to thirty hours in nitrogen, however, the 1 after 
effect ’ is only of the order of l 1 tunes the respiration 
in nitrogen, and it is assumed, m agreement with other 
evidence, that the difference between the theoretical 
value of 2 0 and the value given m due to the oxidative 
building up of the remainder of the intermediates 
Prolonged exposure to nitrogen is supposed to in 
activate the mechanism which brings about the latter 
method of disposal On exposing the leaves to different 
* mixtures of oxygen and nitrogen, it is found that there 
is a minimum production of carbon dioxide when the 
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mixture contains 5 per cent of oxygen, and maxima 
in pure nitrogen and m 33 per cent of oxygen The 
* after offert * is only observed when the proportion of 
oxygon is below 5 per rent, although an increase in 
carbon dioxide production of a different type is 
observed when the proportion of oxygen is greater 
than that m air 

Oxidation and Reduction in Bacteria —The influ 
ence of various conditions on acetic a< id formation 
bv B ■pujsteuruinum has been further studied by 
Hiroshi Tamiya and Kiyoshi Tanaka (Acta Phyto 
cht7mca f 6, 167), with special reference to the sugges 
tion that quin one may replace oxygen as a hydrogen 
acceptor tn this type of fermentation They find that 
Carbon monoxide is wholly without influence on the 
production of acid in tho presence of quinone, but 
greatl> iwinces it in tho presence of oxygon Toluol 
also delays the ft (mentation in tho presence of oxygen, 
but influences the reaction only Hlightly in the pre 
seneo of quinone or methylene blue In the acetio 
acid bacteria, the mdophenol reaction for oxidase is 
also redut ed by carbon monoxide and toluol, although 
the lattei was found to have no effei t on the ttction of 
a Lactaruis extract r ihe explanation given is that 
the normal function of cytochrome is disturlied by 
quinone anti toluol, and it is concluded that the re 
suits Bgreo with tho theory that cytochrome acts as a 
regulator of oxygen pressure in this typo of oxygon 
fermentation, us well os in the oxygen iaspiration of 
other plantH and animals The same publication 
(p 119) also contains results by these authors and 
Patau tarn Hida on the reduction of methylene blue by 
acetic acid bacteria (as an intracellular enzyme), by 
liver extract (as a free dohydrase), and various chemical 
agentH (pymvn acid anti oceto acetic ester) In all 
oases light is found to accelerate the reduc tion, a 
photochemical activation of methylono blue mole 
pules being postulated aa the cause Carbon mon 
oxide lias no influence on the purely chemical reduc 
tion nor on tho action of liver extract, but it markedly 
retards the actum of B paatruruinum Qiunono 
slows down all thioo types of actum 

Bituminous Sandstone, Vernal, Utah —Appropri¬ 
ately named " Asphalt Ridge”, there occurs a series 
of low discontinuous hogsbatks of bituimnuous sand¬ 
stone, south west of vernal, Utah, USA, which 
have lecently been the subject of investigation by 
Wr E M Npieker (US Geo Stir Bull 822 C) Most 
of the sandstone is of the Eocene age, and analyses 
show that the bitumen c on tent ranges from 8 to 15 
per cent by weight Mechanical analyses were eon 
ducted to determine the various grade sizes and 
proportions of such grades present m tho sand , the 
average of tho results given shows that the rock is of 
medium gtfode The density varies from I 99 to 2 03 
The sjxHifio giavity of the sand as extracted is about 
2 63, slightly less than that of pure quartz Porosi 
ties are also vanable, between 29 5 and 38 per cent 
Apparently some samples gave exceptionally high 
porosity values, 47 to 49 per cent it is pointed out 
that the usual pore space of an aggregate of identical 
sphoros is 47 04 per cent, but on the whole the evi¬ 
dence does not suggest that this particular sandstone 
is composed of markedly rounded grams, so that 
these high values are not characteristic It is gratify 
tng to note that so much attention has been given to 
mechanical and textural composition of these rocks, 
&h frequently these vital properties to impregnation 
sire passed over skdtchily in favour of fuller descrip¬ 
tion of tho bitumen It is anticipated that mining 
->f this bituminous sandstone can be earned back 
some 1} miles from outcrop, and thus over the area 
it is possible to estimate resources of some 1,970,000,000 
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tons of impregnated rock The sandstone has Already 
l»ean successfully used for street paving m Vernal 
It is hoped to use the bitumen as a source of motor 
fuel by hydrogenation processes, but it is not cl§a? 
whether tho rock lends itself to easy and cheap ex¬ 
traction, or by what method this will be accom¬ 
plished on a commercial scale 

Red Rain in Victoria—Mr Iredenck Chapman, 
Palaeontologist of the Australian Commonwealth, has 
continued his observations on red ram in south 
eastern Austraba which he began in conjunction with 
H J Grayson in 1903 We are unable to print Mr 
Chapman’s communication in full, but his observa¬ 
tions are summarised below On the night of Dec 31, 
1927, after a strong northerly wind had earned 
thick clouds of dust ovei Victoria and blown the 
finer particles southward over Bass Strait, there 
were heavy but irregularly distributed falls of red 
ram Mr Chapman estimated the amount deposited 
in Balwyn, a subuib 8 miles oast of Melbourne, 
at 51J tons per square mile the Commonwealth 
Meteorologist, Mr H A Hunt, estimated the deposit 
at Elstemwiek at 24 tons per square mile The 
rod dust on this occasion was exceptionally sticky, aa 
the innumerable diatoms —Nitznchut and Cocconeis— 
still contained their endochrome The red stains 
on leaves and flowers in the gardens were retained 
for days and even weeks The impressions on glass 
indicate that each raindrop was coated by a thm film 
of the dust On Nov 3, 1920, after a northerly gale, 
showers of red lain fell at 7 pm and after 9 pm 
The amount of the rod sediment collected in a vessel 
in Mi Chapman’s garden indicated a fall of 64 tons 
to tho square mile, or if it had been equally dmtu 
bated over Victoria, a fall of nearly six million tons 
in that State Both the minute reddiHh flakos of sedi 
ment and the diatoms and sponge spicules show that 
the material had been derived fiom the and regions 
in. the north west of Victoria and in Central AustiaJia 

Climatic Change* in East Africa —In a recent lec 
tore to the Royal Geographical Society, Dr L S B 
Leakey gave an account of the old lake terraces of the 
East African rift valley lake® of Nakuru, Elmenteita, 
and Naivasha AH these lakes would appear to date 
from the mid Pleistocene period Dr Leakey claims 
to be able to trace the following sequence of events in 
Lake Nakuru a high level lake left a terrace at 77fi 
feet above the present level , this fell to 250 feet, 
rose to 510 feet, and, lastly, fell until it dnod up com 
pletely Afterwards, in a wetter climate, the waters 
rose again to 375 feet and then fell, and desiccation 
agam occurred Comparable evidence is obtained from 
Lake Naivasha and elsewhere m East Africa It shows 
two major pluvial periods, with oscillations, separated 
by a dry period, during which faulting and volcanic 
activity were noteworthy The first and second of 
these pluvial periods Dr Leakey calls respectively 
the Makahan and Nakuran periods, and these he 
correlates with tho Buhl and sub Atlantic wet phases 
of Europe 

The Gyromsgnetic Effect —The University of Cali 
forma has issued, as a pamphlet of 43 pages, Prof 
S J Barnett’s Research Lecture delivered before the 
University on “ Gyromagnetio Phenomena ** When a 
magnet rotates about its magnetic axis, the gyrostatic 
action of the electrons brings their planes of rotation 
towards that of rotation of Hie material of the magnet 
and the rotations in the same direction This change* 
the magnetisation of the magnet, and Prof Barnett 
uaod two methods of measuring the change The 
first depended on the change of the magnetic induction 
through a coil surrounding the magnet and connected 
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to ft mftgnetio flux meter; the second on the change of 
the magnetic field produced by the rotating magnet 
at a magnetometer needle in its vicinity Both 
methods gave results which agree in showing that the 
electricity in motion in amagnetic molecule isnegative, 
and that the gyro magnetic ratio is 1 04 m/e for 
iron and 1 05 mje for permalloy, while the theory of 
the planetary atom predicts 2 mje Prof Barnett 
concludes that the electron is a negatively charged 
sphere spinning about its axis without distortion, 
which would give the ratio m/e, and that such electrons 
constitute the chief part of the elementary magnet 

Raman Effect for Water —An application of the 
Raman effect to the study of the composition of 
water and of its variation with temperature and other 
conditions us described by I R Rao in the February 
number of the Proceedings of the Royal Society Mer 
cury arc excitation was employed, and the rather 
broad band which appears with a shift corresponding 
to about 3/x examined with a microphotometer The 
explanation offered of the temperature changes is 
that water consists of smgle, double, and triple mole 
cules, and that the relative number of the single ones 
increases with temperature Addition of at least the 
electrolytes which have been studied also appears to 
increase the proportion of single molecules, but ui 
this case there is the complication of a new hydrate 
band superposed on the pre existing water band 
The explanations of the changes which have been 
proposed by Dr Rao bear a certain resemblance to 
those which have been offered for the existence of 
anomalies in the specific heats of solutions of electro 
lyteg, although no comparison of the two sets of 
phenomena ih presented in this paper 

New Measurements of Cosmic Radiation —borne very 
accurate measurements on the absorption of the 
cosipic radiation, made with an electroscope con 
tainuig gas at a pressure of 30 atmospheres, are re 
ported by R A Millikan and (1 H Cameron in the 
first hebruarv number of the Physical Review Their 
older results nave been made more exact for all thick- i 
nesses of absorbing material and have also been ox 
tended both towards harder and softer components 
The conclusions drawn are mui>h as before It is 
concluded, on the basis of the Klein Nishina formula, 
that there is quantitative evidence that the strongest 
and most easily absorbed cosmic ray band arises from 
the formation of helium out of hydrogen, and it is 
considered that there is also good qxudvtalxve evidence 
that the threo more penetrating bands are due to 
formation from hydrogen of the oxygen, silicon, and 
iron groups of elements Prof Millikan and Dr 
Cameron take the view that some of their results ro 
quire a participation of the nucleus m the absorption 
process and refer to some work which has been done 
upon ordinary gamma radiation as supporting this 
The point raised is naturally a very important one, as 
it would imply that the Klein Nishina formula is only 
approximate, and has also been referred to by Dr 
L H Gray in a paper in tho February number of the 
Proceedings of the Royal Society Dr Gray states that 
he has experiments now in progress which are de 
signed to reveal any evidence for emission of a sen ond- 
ary radiation from such nuclear interaction 

Scattering of X-Rays —An important development 
n the technique for the examination of scattered X- 
rays is described m the Physical Review for Jan 15, 
^y J W M DuMond and H A Kirkpatrick Two 
of the mam difficulties which arise consist in the exact 4 
definition of the angle of scattering, and in obtaining 
a quantity of scattered radmtion which oan be re¬ 
corded by photography in a reasonable time These 
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have been, to a large extent, overcome by the adop¬ 
tion of a new form of multi crystal spectrograph 
Fifty small perfect crystals of calcite are mounted 
with Seeman wedges on an arc of a circle, and so 
arranged that they all reflect a standard line—in this 
case the Ka doublet of molybdenum—to exactly the 
same point on a photographic film coincidmg with an 
opposite arc of the same circle , the geometry of this 
arrangement is then such that all other wave lengths 
and orders will be in focus on the same circle The 
scattering body is sot so that each crystal is pro¬ 
tected by a pair of baffles from all radiation except 
that scattered from a small area, and the X ray bulb, 
Bcatteror, and spectrograph arranged so that all the 
crystals reioivo only radiation scattered through a 
range of less than one degree about the mean angle 
of scattering The troublesome background of general 
scattered radiation is almost entirely elunmated by 
the baffles, and the radiation which is scattered with¬ 
out change in wave length appears with excellent 
definition The radiation which has undergone the 
Compton change in wave length is, however, definitely 
spread o\ or a range of wave lengths, the breadth of 
winch increases with increase in angle of scattering 
Tins lack of sharpness, although not in complete 
agreement with the results of earlier investigations, 
appears to be real, and is asenbed to the fact that the 
electrons responsible for the scattering have an initial 
motion in addition to the speed imparted to them m 
the scattering process 

Resolution of dl Menthol —Although the naturally 
occurring l menthol is fairly readily obtained by the 
resolution of dl menthol, the method does not yield 
d menthol in quantity Read and Grubb, in the 
January number of the Journal of the Chemical Society , 
show that a mixture of l men thy M camphor 10 eul 
phonate and tho corresponding d menthyl comj>ound, 
easily obtamod by the interaction of dl menthol and 
d camphor 10 sulphonyl chloride in quinoline, yields 
the first of these cRters m a state of purity after four 
crystallisations The odour of pure d menthol is 
fainter than that of l menthol The crystallographic 
data for d menthol, whu h can be obtained from ethyl 
acetate solution in very large, magnificent prisms, are 
given in the paper 

Numerical Solution of Differential Equations —In 
an extensive memoir (Bulletin of the Academy of 
Sciences of the Ukraine 1930 31, m the Ukraine 
language), E Romos gives a c ornprehensivo survey of 
previous work on the numerical solution of differen 
tial equations, and contributes Home valuable new 
methods The methods of Range and of Adams (or, 
as the Russians say, Adams Stormor) are of great 
practical value , but they have the defect that they 
do not indicate exact limits between wbu h tho error 
must lie A method for the determination of such 
limits was given by Pmggio -but m a form unsuitable 
for practical application Reines lias now combined 
the advantages of both methods The memoir has 
several worked examples, showing the application to 
single differential equations and also to systems of 
such equations The work is complicated, but m 
cases wnore great accuracy is desirable, tho results 
justify tho labour involved As an alternative to 
Adams’s method, little known formula*, due to btoffen- 
sen Stekloff, are given (Mr Romes and his col¬ 
leagues at Kieff have sent to University College, 
Nottingham, a quantity of Russian work on the 
numerical solution of differential equations, including 
A N Kryloff’a valuable book on this subject, together 
with manuscript translations or summaries in French 
or German These may be borrowed for a short 
period by university librarians ) 
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Electrical Industry and Research 


SEVERAL notable developments have taken place 
^ in the research laboratories of the Metropolitan 
Viekors Electrical (’o , Ltd , during the past y ear The 
investigations on the ‘ creep ’ or deformation of metals 
under stress at high temperatures have led to definite 
results which are of importance in mechanical engineer 
ing It has been pioved that even at the lower 
stresses and temperatuies of turbine practice steels 
cannot be regarded as permanently elastic materials 
They are subject to gradual sttetch oi other permanent 
distortion A quick method of testing steels has been 
develoj>ed m the laboratories, and they can now be 
placed m order of merit after a duration test of only a 
few days * f’recp ' tests as ordinal lly applied may 
lost for months A particulai sample was subjected 
to test for twelve months and was found to creep at 
the rate of one part in a hundred million per hour 
I^or the next two months, however, after the year was 
completed, it only mi leased at a tenth of this late 
The limit of sensitivity of the apjiaratus has now been 
reached, but it is not vet possible to say definitely that 
creep has ceased If wo consider a turbine i yhnder 
100 inches in diameter and subjei t to a rate of meiease 
of one part in a bundled million pel hour over a 
onod of ten years, its diameter would have increased 
y nearly one tenth of an me h, mid this increase would 
hoiiouhIy limit the life' of the tuibine Other useful 
meehanical rosenre hos are being mode in t be laboratory 
as to the effect of suiface hardening on the fatiguo 
resistance of geai wheel (nth The insults obtained 
ere of great use m designing the best driving gi ars foi 
eleotno trams and locomotives 

Noise pioblems aio being specially studied in the 
acoustics laboratory of the Metropolitan Vickers 
Eloctucal Go , Ltd The results of tins woik ha\e 
been applied in the design of several new sizes of 
silent typo direct c orient motors Thesemotoishave 
proves! specially iHt tul foi ship ventilation Good 
progress Jins also bten made in building alternating 
current motors that will mn ipuctlv 

In the high voltage laboiatory a com|)iebensive 
resoaich has been made oil various kinds ol dicleetuc 
material when subjei ted to diffoient kinds of hUchsih, 
namelv ordinaiy alternating voltages up to a indium 
volts at low frequencies, impulsive voltages, high fre 
quern y voltages and steady uiudiioctional voltages 
By means of a new mthodt ray oscillograph, irn 
pulse i ushes having dehmti < haiaetenstics can now he 
applied to the mateiials 1 he results obtained in this 
way will be of use in protecting transmission lines and 
connoi ted npptimtus against abnormal voltage rushes 
These are produi ed by the steep fronted singes which 
sornt times arise m the lines and me due either to 
switching i peuations oi to lightning discharges m 111 # 
neighbom hood of the lino Those lushes of t lei 
tncitv are sptcmllv sei ions when they cause resonance 
effects in the circuit owing to capacitance and induct 
anco An ordinuiy oscillograph would be useless lot 
studying these phenomena, which last only a few' 
millionths of a set ond The new cathode ray appar 
atus developed in the laboiatory during two years’ 
research is now in everyday ubo m conjunction with 
the million volt lightning generator The rapidity of 
the response of the oscillograph depends on the great 
speed of the olection beam, the complete response 
only taking the two hundred millionth part of a 
second A reasonable deflection can be obtained 
with only a few bundled volts j 

Equally interesting development# in the work of 
the General Electric Company are recorded m the 
Februaiy issue of the 0 E C Journal Progress m 
research and technical development is largely inde 
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pendent of trade cycles In a progressive country, 
the fact that business conditions may be difficult 
acts more as a stimulant than as a deterrent to 
scientific advancement Although there has been 
no epoch making discovery during the last year, yet 
the total progross made by the G E C compares very 
favourably even with years containing spectacular 
achievements 

Advances have been made in electric discharge 
tubes for lighting purposes Neon tubes need no 
replenishing, as tins gas does not disappear appreciably 
even after running for thousands of hours When pure 
it gives an orange red colour, but the introduction of a 
small quantity of mercury makes it a brilliant blue 
By tinting the glasses and using yanous mixtures, 
several new colours have now been introduced A 
fow months ago the ‘ npplo ’ type of discharge was 
discovered The luminous glow in npple lamps only 
fills a fraction of the diameter and forms a luminous 
cord which, instead of remaining stationary along 
the axis of the lamp, wavers about with a strange 
but attractive sinuous motion The dischaige tubes 
require high voltages but take very little current A 
low voltage tube has boon inv ented winch operates on 
low voltages but takes a large current 

Improvements have been made in the manufacture 
of the loading coils used for long telephone cables 
1 he cores of these coils are made of a new alloy called 
‘ gecalloy * The manufacture of this alloy involvea 
new methods of making a nickel iron alloy j>owdor 
Special precautions are necessary to insulate the 
parta les so os to prevent eddy currents By insulat¬ 
ing and compressing the lion dust, cores with a per¬ 
meability lying between 20 and 35 have been obtained 
One great advantage of these new coils is then small 
size, as hundreds of lolls may need to be installed in 
a small manhole 

A pioductive research has been made by the GKC 
Research Laboratories on photo tells as there is a 
consideiable demand for them by the sound film 
industries A valuable device has been perfected, 
and is now produced m bulk, for tho piotection of 
railway substations from voltage rises It depends 
for its action on tho operation of a neon valve or high 
cunent < apacity which beeornt s a conductor at 160- 
volts It is capable of # arrying 3000 ampen s for 
three minutes without undue heating 

It is mteiesting to read that two Diesel electric 
locomotives were shipped for the Indian State Rail¬ 
ways during the past year, and that mui h develop¬ 
ment woik has been done in connexion with omnibuses 
operated from ovciheod trolley wires The most 
important woik was done in connexion with the 
Manchester Altmu ham line electrification This is 
tho hist suhuibati ilectnc railway in Groat Britain 
to be ojierated at 1500 volts on the direct current 
s\ stem Tho trial l uns have been entirely satisfactory. 
The oloctiic heating of the coaches from a 1500 volt 
supply proved to be a difficult problem, as the opera¬ 
tion hud to be * mistako proof ’ 

I ho requirements of the aitiflcial silk industry have 
led to the production of a motor for driving spuming 
bowls at 10,000 revolutions per minute This gives a- 
penpheral speed of 3| miles per minute Enormous 
lamps, some of thorn taking 10,000 watts, have been 
sold to British and Continental cinema studios Very 
satisfactory progress has been made in the manu¬ 
facture of oil filled underground cables Three oore 
cables, oil filled, can now be made for 66 kilovolt 
working 

In tho article on the mass production of incan¬ 
descent electric lamps at the GEC factory at North 
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Wembley, e spirited defence is made of mass produc 
tion Tne chief complaint about this method is that 
the products lack individuality, and hence the inference 
U sometimes erroneously drawn that they are * in¬ 
ferior * From the economic and from nearly every 
other point of view, mass production is the best 
Unfortunately, there seems little prospect of voltage 
standardisation—even in Great Britain seven voltages 


lymg between 200 and 260 are in use—and there seems 
no hope of world agreement Although great efforts 
have been made to standardise the diffusing 1 pearl * 
finish for the bulbs, many users cling obstinately to 
the time honoured glare of the unshaded bulb The 
factory produces no less than 84 different types of 
product This large number is made necessary by 
the lack of standardisation m the country 


Biological 

O N Mar 6, Prof H Wieland gave the second 
Pedler Lecture before the Chemical Society his 
subject being “ Recent Researches on Biological 
Oxidation ” Attempts have been made, lie said, 
to formulate the vital process of combustion according 
to a single scheme A 1 respnatory ferment ’ cata¬ 
lysing the process is considered by Warburg to be 
related to haemin, and Liebig put forward the hypo 
thesis that iron accelerates vital oxidations if we 
adopt this view, we are faced with the difficulty of 
understanding why tho activated oxygen does not 
indiscriminately oxidise every substance which the 
cell presents to it Yet if tne process of biological 
hydrolysis is not carried out by any single ferment 
system, each kind of substrate being split by its own 
specific eiuyme, it is unlikely that a single catalyst 
will suffice for the much more complicated process 
of tho oxidative destruction of organic molecules 

No fundamental difference is encountered m the 
nature of enzymes throughout the vast range of 
living organisms, ascending from unicellular fungi to 
man , yet we lack the means with which to accom 
^plish tne complete degradation, by dead matenal 
of a substrate familiar to tho cell Heme it would 
appear that tho available enzymatic activity of 
respiration is closely connected with that legulatmg 
principle which, foi want of more exact knowledge, 
we can but describe by a circumlocution c ailed life 
Since the higher we go up the phylogenetic scab' the 
more delicate and complex becomes the nation of 
biological oxidation, a nrehmirmry study should be 
concerned with the aeiobir fungi 

Prof Wieland discuswxl the mechanism of the 
acetic acid fermentation chaiac tori sing tho trans 
formation as a dehvdrogoriation process, sirw e qumone 
or methylene blue may replace the oxygen The 
aorobit process is inhibited b> qumone as well as by 
hydrocyanic and, the diffnionce being that only the 
former participates in the enzymic reaction The 
intermediate formation of hydiogen poi oxide as a 
primary product of biological oxidation is not easy 
of demonstration, on account of the presence of 
catalases which cannot, os a rule, be separated from 
the dehydrases and are also sensitive to hydrocyanic 


Oxidation 

acid The study of milk, however, affords such an 
opportunity Prof Wieland said that tho observa 
tion of reducing action in the cell does not necessitate 
postulation of the existence of special ieducing 
feiments, for reduction products would be formed by 
tho intervention of various hydrogen acceptors in 
the process of dehydrogenation The enzyme re¬ 
al t ions of milk have also contilbutod to an under¬ 
standing of catalase action, which appears to be 
biologically lelated to the utilisation of oxvgen by tho 
cell The two dehydrogonatmg ferments of milk are 
( learly of general biological importance, since they 
havo been found also in the livei and othei organs 
A third enzyme system, found m muscle, is con¬ 
cerned chiefly with the dehydrogenation of succinic to 
fumarie acid, and both oxygen anil methylene blue 
act as accept.oi s of the hydrogen This reaction can be 
followed fuithor biologically to the pyrin it ai id stage, 
and probably even beyond this Pyiuvu acid, as a 
product of the dehydiogenalion of lactic acid, is on 
tho main line of biologic al degradation If we accept 
enzymic reactions involving hydrogen peroxide, with 
hyurol>sm and condensation, as conditions governing 
c< llulai metabolism we facilitate an luideistanding of 
the eneigy changes which constitute the life of the c ell 
Discussing the coirelative oxidation and reduction 
of aldehydes, Piof Wieland lofonod to the aide 
hydrase, winch was fiisi desciibed as a leducing 
enzyme in milk, was later also recognised as an 
oxidast and is moieovot able to disunite aldehydes 
into acid and alcohol Although the thorny that a 
heav> metal- more partu ulailv iron—taki s part in 
biological oxidations has acepmed a certain measure 
of probability, Die looogmtion of iron as a constituent 
of oxidising on7vines in no way implies that it func 
lions as an oxvgen activator terrous mm rather 
associates itself with tho substiate of the oxidation, 
foiming a complex in which the hydrogen atoms to 
bo removed in the dehydrogenation process become 
labile A cleai understanding of the complex course 
of biological oxidation has, however, not yet been 
obtained Wo must advance step by step by the 
stvidy of such chemically intelligible paitial reactions 
as can be followed acculately 


Plantation Rubber Research 


^ITHE Annual Report of the Rubber Research Institute 
-L 0 f Malaya for 1920 covers the third completed 
year of active operation, as although the Institute 
came into existence on Sept 1, 1925, its activities can 
only be said to date from the apjiointment of a 
director in September 1926 The revenue of the 
Institute is nominally provided by the Governments 
of the Straits Settlements, Federated Malay States, 
Johore, Kedah, Kelantan, and Trengganau from a 

on exported rubber, but with the exception of 
the last, tne cess has not been levied, equivalent 
payments out of revenue having been made Since 
July 27, 1929, Major B J Eaton has acted as director, 
an appointment which has recently been confirmed 
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anil changes in peisonnel and shortage of staff hindered 
the work of the Institute in several tliret turns during 
the year, notably in the advisoiy work on behalf of 
estates A considerable proportion of Huh advisory 
work on piobloms such as manuring, budding, and 
seod selection, replanting and rejuvenation of rubber 
areas, is essentially applied research, and useful and 
valuable results are anti< ipated Such practical work 
may indeed require to precede the slower process of 
scientific development, and tho him profiaganda among 
small holders, for which a motor van and apparatus 
have been approved, should materially help in the 
development of better conditions on small-holdings 
An important division of the Institute is concerned 
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with soil investigations Our knowledge of and 
methods of soil investigation are* however, not suffi¬ 
ciently advanced, particularly in connexion with per¬ 
manent crops such as rubber, to enable recommonda 
tions to he made m many cases from the results of 
a soil analysis alone Short and rapid methods of 
analysis arc being investigated, and valuable mforma 
tion is being obtained as to probable soil deficiencies, 
particularly m nitrogen and potash, from field observa 
tions The problem is specially important in relation 
to the manuring or rejuvenation of very poor areas 
of rubber Other work in the some division is con 
<emed with soil conservation and bacteriology, and 
studies of the relation of soil fungi and bacteria to 
the soil humiiH and of the value of leguminous and 
green cover crops to soil bacteria have Ikkui com 
inenced 

The botanical division has reported considerable 
progress in such piactical problems as budding, and 
investigations on the artificial pollination of flowers 
(from vaiious classes on Pilmoor estate) and on seed 
selection have continued No new diseases of im 
poitanoo are repotted, but the pathological division 
directs attention to the urgent need for a thorough 
investigation of the relative value of well known 
fungicidal chemicals compared with proprietary fungi 
cides Many of the latter aie equally effective, and 
their use is determined chiefly by relative cost A 
determination not only of the fungicidal properties 
but also of their penetrative effect ori the parts of the 
plant treated is requued Differences in penetrative 
power affect the toxicity, and this is specially import 
ant in jegai d to baik renewal on the tapping panel 
The problem of ‘mouldy rot’ caused by the fungus 
Spharoncma jimbriatum is one of special interest in 
regald to fungu idal treatment, which ih also important 
in the case of secondaiy loaf fall duo to the mildew 
fungus Outturn Hctra p, owing to the danger of the 
fungus becoming more adapted to the host 

Investigations at the Institute have thrown new 
light on the oiigm and inudimco of * brown hast ’ 
Chemical and hactetiological investigations of the 
produc turn of white Hole croj>e—the demand for which 
is regai ded as let regrade--the preservation of latex, 
effects ot moulds on rubboi and on various factory 
problems aie i ppm tod , while considerable progress has 
been made on the experimental station 905 acres out 
of the approximately 2000 acres having now been 
opened 571A at res of thiH have been planted and 
pn hmmar^ ucords of value should bo available during 
1930 'Flu value of treating young rubber with t attic 
manure on a particular typo of soil lias aheady been 
demonst luted 


University and Educational Intelligence 

Cambkidge —The Appointments Committee of the 
Faculty of Thysics ana Chemistry has appointed Mr 
P M S Blackett King’s College, to be University 
lecturer in physics, Dr P J Duirant, oi bclwyu 
College, and Dr F P Bowden, of Uonville and Cams 
College to bo University demonstrators in chemistry 
The General Board has recommended that a readei 
ship and a University demonstratorship in geophysics 
be established in the Faculty of Mathematics, and 
that Dr H Jeffreys, of St John’s College, be appointed 
reader 

Dr J WishfTrt has beenjappointod University lec 
turer in statistics in succession to Mr G Udny Yule, 
who has been apjiointed reader in statistics 

The Sedgwick Prize for 1931, for an essay on 
geology, has been awarded to T)r C E Tilley, of 
Emmanuel College 
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London —The following doctorates have been 
awarded D Sc tn Chemistry to Mr A M Ward, 
Birkbeck College for a thesis entitled “ Invest! 
gations on the Bivalency of Carbon ”, consisting 
of four published papers (Jour Chem Soc , 1927, 
1929, 1930), D Sc %n Physics to Mr 8 H Piper, 
King’s College, for a thesis entitled “ X ray Studies 
of Long chain Compounds ”, comprising three pub¬ 
lished papers (Jour Chem Soc , 1929, Trans Far 
Soc , 1929 , and Proc Roy Soc , A, 1930), DJSc 
tn Entomology to Mr W J Hall, Impenal College-— 
Royal College of Science, for a thesis entitled “The 
South African Citrus Thnps in Southern Rhodesia ” 
and “ Observations on the Coccidse of Southern Rho¬ 
desia ”, parts 1 3, and eight subsidiary contributions , 
D Sc %n Geology to Dr A Brammall for a thesis 
entitled “ Gold and Silver in the Dartmoor Granite ” 
(Mm Mag , vol 21, 1920), “ The Dartmoor Granite ” 
(Proc Geo! Assoc, vol 27, 1926), “Dartmoor Detntala 
—A Study in Provenance ” (Proc Qeol Assoc , vol 
39, 1928), “ Notes on Fissure Phenomena and Lode- 
Trend on Dartmoor ” (Trans Roy Geol Soc oj 
Cornwall , vol 16, 1928), and eight subsidiary con 
tributions 


Dubing the seventh year of the Ella Sachs Plotz 
Foundation for the advancement of scientific in¬ 
vestigation, seventy eight applications for grants were 
received by the trustees, sixty two of which came 
from twelve different countnes in Europe and Asia, 
the remaining sixteen coming from the United States 
The total niunber of grants made during this year was 
twenty five, one of these being a continued annual 
grant Twenty one of the new grants were made to 
scientific workers in countnes outside the United States 
In the seven years of its existence, the Foundation has 
made one hundred and twenty grants and investi¬ 
gators have been aided m the United States, Great 
Britain, France* Germany, Austna, Hungary, Switzer¬ 
land, Italy Sweden, Esthonia, Czechoslovakia, 
Poland, Chile, Syria, and Belgium Applications for 
grants to bo held during the year 1931-32, to bo 
sent to Dr Joseph C Aub, Coilis P Huntington 
Memorial Hospital 695 Huntington Avenue, Boston, 
Massachusetts, should be in the hands of the Execu 
tive Committee before May 1, 1931 

The Carnegie Trust for the Universities of Scotland 
has allocated, as grants for the quinquennium ending 
September 1935 for universities and extra mural 
institutions reaper tivelv, £224,700 and £34 325 Since 
the Trust’s operations began in 1902, the total grants 
have been distributor! as follows foi libraries, 
£159,850, buildings and i>ermanent equipment, 
£905,101 , endowment of chairs, lectureships, and 
pension schemes, etc , £437,701 , othei purposes, 
£143 730 A noticeable feature of tho last quinquen¬ 
nial allocation is the assistance towards such sturlent 
purposes as residential halls, students’ unions, and 
playing fields, which have always specially appealed 
to the Trust Assistance to students m payment of 
class fees for 1929 -30, accounting for nearly half of 
tho Trust’s expenditure, amounted to £56,316, dis¬ 
tributed among 4531 beneficiaries Voluntary repay¬ 
ments by 54 former beneficiaries (21 men anci 33 
women) amounted during the same year to £2036 
Apart from the qumquonnial grants scheme and 
assistant c to students, the Trust s^ient last year on 
fellowships, scholarships, and other grants for the 
endowment of research, £19,516 Under its research 
scheme the Trust recently instituted senior scholar¬ 
ships, of the annual value of £200, to provide, in par¬ 
ticular, for the Ph D candidate, who must generally 
be engaged for three years at post graduate wort 
before he presents hw thesis for that degree 
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Birthdays and Research Centres. 

Mm 15 —Prof C V Boys, F R S , past president of 
the Physical Society of London 

In Nature of July 13, 1029, p 54,1 gave a diagram 
of a more powerful camera for observing the pro¬ 
gressive movement of lightning Since then 1 have 
had one of these cameras made by Messrs Ross, Ltd 
I have not been able to try this on real lightning, 
but last spring Mr Goodlet, late of the Metropolitan 
Vickers Electrical Co , Ltd , allowed me to photograph 
their high tension sparks I never expected that I 
should be able to observe any i progress * in this 
artificial lightning five feet long only, but running the 
film at approximately 100 miles an hour I obtained 
sharp rather over exposed images With Tesla sparks 
the photographs show perfectly sharp but very pale 
images of extraordinary tenuity The real object of 
the experiment was to prove the satisfactory running 
of the instrument and its optical perfection In these 
respects it could not be improved upon I sent this 
to Mr Loomis, and he and Prof R W Wood have had 
it for the greater part of one summer, but they have so 
far not succeeded in catching any thing However, I 
succeeded in obtaining a photograph during the great 
storm on Aug 29 last with my original camera, but 
only when the lightning was too close Moreover, the 
two flashes caught were very much to one side and the 
nearer one hod the greater part of one image off the 
plate altogether The other pair of images gives some 
stereoscopic indication of progress, but it must bo re 
membered that the longer the image on the plate the 
less conspicuous will this be For this reason it is 
desirable that lightning should not be nearer than 
five or six miles The short focus lenses in the new 
camera and the higher speed attainable make this in¬ 
strument ten or more times as powerful as the original 
camera which I made in 1900 As I had to wait 
twenty eight years before obtainmg my first picture, 
which was taken in America (see Nature, Nov 20, 
1920, p 749), and got only a useless one last year, it 
would seem desirable that more than one of the new 
cameras should be available in suitable observatories, 
for information as to the progress of a lightning flash 
can be obtained in no other way, and any information 
so obtained is unassailable 

Mar 17 , 1876 —Dr F J W Whipple, superintend 
ent of Kew Observatory 

The principal subject of investigation at Kew Ob 
servatory at present is the circulation of atmospheric 
electricity In fine weather, there is a continuous, 
though small, current of positive electricity from the air 
to the ground , in disturbed weather, currents in the 
reverse direction are the more frequent There is much 
to learn about these currents and their relation to other 
atmospheric conditions, such as potential gradient, dust 
content, ionisation, conductivity, and radioactivity 

My own attention has recently been given to 
questions raised by the observations of the propaga¬ 
tion of air waves to great distances, and especially by 
the numerous observations which have been made 
during the last four years of the air-waves from gun¬ 
fire It is hoped to obtain from such observations 
reliable information as to the variations in the tem¬ 
perature of the atmosphere at heights of 40 km and 
upwards, where the absorption of ultra-violet light 
by ozone heats up the air 

Mar 19, 1871 —Prof William Arthur Bone, FRS, 
professor of chemical technology in the Imperial 
College of Science and Technology 

At present I am working on (1) The chemical 
constitution of coals, as a problem in organic chemistry, 
with the object of ascertaining the essential molecular 
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structure of the coal substance, its relation to the 
lignms, etc , from which it originated, the chemical 
aspects of its maturing, and the development of the 
ooking propensities of bituminous coal (2) Gaseous 
combustion and explosions, more particularly (a) the 
slow combustion of hydrocarbons , ( 6 ) the function 
of steam in the combustion of carbonic oxide , ( 0 ) 
the photographic analysis of ' detonation ’ in gaseous 
explosions, and ( d ) gaseous explosions at very high 
initial pressures, for example, between 600 and 1000 
atoms (3) Catalytio gas reactions at high pressures 
(4) The chomical reactions involved in the blast furnace 
smelting of iron ores, with the view of providing a 
fundamental basis for fuel economy and control m 
this operation 

I believe that the proper function of university 
departments of applied science is to carry out system¬ 
atic researches of a fundamental character into 
general problems underlying industrial practice, rather 
than investigations of particular works’ problems, 
which can best be tackled by industrial research 
organisations 


Societies and Academies 

London 

Royal Society, March 6 — W L Garstang and 
C N Hinshelwood The kinetics of the combination 
of hydrogen and oxygen the mfluonee of iodine 
f lhe surface reaction in vessels of silica and porcelain 
is accelerated by iodine The amounts of iodine 
required are small The efficiency of collisions with 
iodine in breaking chains is, however, less than 
about 10 * 4 Water vapour lowers the upper critical 
limit of the low pressure explosion region and in 
sufficient amount, inhibits the explosion altogether 
Commercial hydrogen appears to contain no inhibit 
ing substances —D R Hartree Optical and equi¬ 
valent paths in a stratified medium, treated from a 
wave standpoint Wave treatment is essential for 
the interpretation of some of the phenomena of re 
flection from the Heaviside layer Expressions for 
the optical and equivalent paths m terms of the 
solutions of the equations of wave propagation are 
obtained, both for normal and oblique incidence, and 
exact expressions are obtained for the optical path 
for normal incidence on stratified media with certain 
simple variations of refractive index Approximate 
expressions are obtained for the optical and equi 
valent paths in a totally reflecting medium — H J 
Phelps The adsorption of substances by fuller’s 
earth The adsorption of weak solutions of various 
organic acids and bases has been studied , in particular, 
attention is directed to a study of the adsorption of 
such substances from solutions of various hydrogen- 
ion concentrations The adsorption of the simple 
amines is molecular, or 4 apolar m solutions of re¬ 
action more alkaline than pH 9, while it is ionic, or 
4 polar *, in solutions more acid than about pH 8 
lue adsorption of bases and also of oxalic acid falls 
to zero in solutions more acid than pH 3, due to the 
fact that the calcium salts m fuller’s earth, the pres 
enoe of which is essential for adsorption to take place, 
are soluble under these conditions —L J Mordell 
The arithmetically reduced indefinite quadratic form 
in n variables A simple method is given for finding 
inequalities satisfied by the coefficients of a reduced 
indefinite form When the coefficients are integers 
a simple proof is given that the class number for 
forms with given determinant is finite A normal 
type is also found for the reduced forms —A E 
Moelwyn Hughes and C N Hinshelwood The 
kinetics of reactions in solution (1, 2) The decom* 
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position of rhlonno monoxide in carbon tetrachloride 
solution proceeds at the same rate, possesses the same 
heat of activation, and apparently takes place by the 
same mechanism as in the gaseous state The re 
tardation of bimolecular reactions by solvents thus 
appears to do|>end upon a specific influence of par¬ 
ti* ular solvents, and need not occur in an ‘ ideal * 
solution The aim of the experiments was to deter 
mine whether constancy of rate and heat of activa 
tion with change of solvent can be regarded as tho 
usual characteristic of a ummolecular reaction It 
is concluded that it is only true of certain 4 ideal ’ 
solvents —F R Terroux The upper limit of energy 
m the spectrum of radium K The velocities of the 
fastest ft rays from radium K were determined from 
the curvature of the tracks in a magnetic held and 
the distribution of the lays obtained m tho region 
extending from 4000 to 10 000 Hp The complete 
spectium of radium K was obtained by combining 
the present observations with previous work and the 
resulting curve shows no tiace of the hitherto ac 
copted end point at about 5000 tip The spectrum 
appears to tail off \ory gradually and to extend at 
least to 12,000 Hp y which corresponds to an energy of 
3,000 (MM) electron volts The number of particles 
above 5000 tip m about 4 per cent of trie total 
number emit t ed Ail energy disttibution curve was 

obtained, and from Ibis the average energy per dis 
integration is estimated at about 473,000 volts, with 
u probable error of 20 per cent which is in fair agree 
monfc with tho values obtained from heating moasuro 
ments It appears probable that tho ft particles from 
radium K are omitted from tho nuclei according to a 
simple distribution law which lesemblos the Max 
wellian form and that there is a hmte probability 
for the emission of a particle with any velocity — 
K R Rao and J S Badami investigations on the 
spectrum of selenium—( 1 ) Tho spectium of solo 

mum lias boon investigated from \7000 to \fi50, mainly 
using diffeient intensities of discharge thiough 
capillary tubes containing vapoux of selenium Be 
tween X1400 and X400 vacuum spark spectra have 
boon taken with and without inductance With tho 
aid of these data tho doublet system of trebly ionised 
selenium has been identified A few singlets and 
intei combination linos in Se \ have boon added to 
tho triplet system that was already known Tho 
largest term, 4# hS 0 is found to bo 589,781 cm \ 
leading to an appioximato ionisation potential of 
72 8 volts- J K L Macdonald Staik effect in 
molecular hydrogen in the range 4100 4770 A Certain 
complex structures reported by Kmti are resolved 
into independent lines Displacements of line com 
ponents aro meosurod and the observations aie con 
sidore 1 from a theoioticai point of view Ccitam 
groups of /’ and R branch linos with common initial 
levels are found to be adequately des< ribed, as regards 
number and polarisation of components, by a theory 
whic h is briefly disc ussed - T Alty The reflection of 
vapour molecules at a liquid surface The rato of 
evaporation fiom a w’ator surfaco is measured as a 
function of tho vapoui pressure above the evaporating 
surface By extrapolation to zero pressure the rate 
of evaporation into a vacuum is found On eompar 
ing this experimental result with the formula of the 
kinetic theory of gases for the number of vapour 
molecules striking a water surface per second from 
the saturated vapour, it appears that only about 
1 per cent of the molecules incident on the surface 
are able to enter the liquid 

Paris 

Academy of Science*, Jan 19 ~-H DouviU* The 
eruptive rocks of the Pic de R^benacq —Andr* Blondel j 
The improvement of the present system of electro J 
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magnetic units If the units of E M F and current 
are taken as 10 volts and 10 amperes and the power 
unit as the hectowatt, leaving the ohm and the farad 
unchanged, then such a system contains only 10 * and 
10 * in all its elements In the C G S system the new 
prefixes ‘ nea * for 10 * and 4 cato ’ for 10 '* are sug¬ 
gested The deficiencies of the present system of 
nomenclature are fully discussed —C de la Valid* 
Poussin The conformal representation of multiply 
connoxe plane areas — W Vernadsky Isotopes and 
living organisms A discussion of the possibility of 
living organisms possessing the property of separating 
isotopes, in the course of their life —Ricliard Fosse was 
elected a member of tho Section of Rural Economy m 
succession to the late A Th Schloesing, and Eugene 
Fabry correspondant for the Section of Geometry in 
succession to tho late M Riquier—A Norden The 
inclusion of the metric and affine theories of surfaces 
m the geometry of specific systems — Racheviky 
Congruences witn several dimensions —G Gourewitch 
Tho divisibility of tnvoctors and quadnvectors by a 
vector Mile Mane Ch&rpentier A certain class of 
Peano points — Basile Demtchenko A mixed problem 
in the ring—Raphael Salem The necessary and 
sufficient conditions that arbitrary constants a„, b n 
should be Fourier coofflt louts of a func tion capable of 
summation —Emile Belot The origin and formation 
of Pluto according to the dualist cosmogony — Gr C 
Moisil Wave mechanics of fields of waves —L 
Bnlninghaus The electrical conduction of huutd 
hydrocarbons in thin lasers A drop of frosh vaseline 
oil, inserted between two electrodes 11 m apart, closes 
a 110 volt continuous circuit 44 os if it wore a drop of 
mercury ” This conducting state is abolished when 
the electrodes are 15 m apart —J M Cork Change of 
wave length of the X rays traversing an absorbing 
medium (observed in the duet tion of transmission) 
An attempt to repeat some experiments recently 
described by B B Ray (Natukf, 125, p 856 ) has 
given only negative results possibly due to tho 
different screens employed —J Dourgnon and P 
Waguet Remarks on teitain photometric properties 
of ground and grained gloss —J P Mathieu A method 
of measuring circular dichroism Jean Loiseleur and 
L*on Velluz Tho association of biochemical con 
stituents and certain cellulose esters Details of 
technique for preparing membranes containing c ellu 
lose acetate and casein or other protoms —A Travers 
and J Aubert Tho potential of passive iron From 
the results of the experiments dose ribed, it is concluded 
that the term 4 passive iron ’ has no absolute moan 
ing , there aro degrees of passivity The film of oxide 
theory of passivation cannot apply in all cases, since 
the potential of iron immersed m different oxidising 
agents depends on tho nature of the latter—An dr* 
Michel and Pierre Benazet Tho reheating of rapidly 
tempered stools - P Brauman The alkyl oxyvona- 
dylsahcylates of alkyls and aryls —Raymond Furon 
The geology of the Gabon (French Equatorial Africa) 
—R Bureau A recording radiogoniometer Its 
application to atmospherics Ranzi’s neon lamp 
method has been modified to record not only the 
variations of the atmospherics but also their direction 
Two diagrams are reproduced —Louis Dangeard The 
lower algte in the Limagne limestone—Jules Amar 
Hydrodiffusion and deadly fogs -Pierre Lavialle 
The stamen in Knaulta atvtneis The polymorphism 
of the flowers and flower heads —Emile Saillard The 
precipitation of lime by sulphurous acid m sugar 
solutions—Ph Joyet-Lavergne The conditions of 
metabolism permitting the realisation of the change of 
sex -George* Blanc and Jean Valtis The sensibility 
of SpermophUus cxtxUus to experimental tuberculouk 
infection —F Dienert and P Etrillard The stenlisa 
tion of water by metals 
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Official Publications Received. 

BmiTua 

The Proceeding* and Transactions of the Nora Scotian Institute of 
Science, Halifax, No\a Scotia Vol 17, Part 4, Session 1929-1930 
Pp, xxxlil liii + 213 176 + xvli (Halifax, NS) 60 cents 
Indian Central Cotton Committee Technological Laboratory Tech 
no logical Bulletin, Series B, No 11 Random and Systematic Selections 
of Warp Specimens in Cloth Sampling By I>r A James Turner Pp 
21 (Bombay ) 8 annas 

Department of Scientific and Industrial Research Building Science 
Abstracts Vol 3 (New Series), No 12 December 1930 Abstracts 
Nos 2183 2377 Pp 411631 (London 11 M Stationery Office) 
9U. net 

Biological Reviews and Biological Proceedings of the Cambridge 
Philosophical Society Edited by H Munio fox Vol 6, No 1 
January Pp 132 (Gambridge At the University Prcas ) 12* od net 
Southern Whaling Presidential Address delivered st the Anniversary 
Meeting of the Llnnean Society of Loudon on the 2»th of May 1930 By 
Sir Sidney F Harmer Pp 86 163 (1 ondon Llnnean Society ) 

A Mat of International fellowships for Research (Pumphkt No 4 ) 
Pp 228 (London The International federation of University 
Women ) l<* 

The Indian Forest Records Botany Series Vol 16 I art 1 Illustra 
lions of Indian forest Plant* Pait 2 Five Rpetie# of 1 dptenx-ui pus 

By U N Parker Pp. ii+16 + U) plates (Calcutta Government of 
India Central Publication Branch ) 1 rupee 1* 9ri 

The Hannah Dairy Reae&reh Institute Bulletin No 2 Reactors In 
Tuberculin Tested (Licensed) Herds By Alexander B Fowler and Dr 
Norman 0 Wiight. Pp 61 (Auchinciuive ) 

Empire Cotton Growing Corporation Report of the Executive ( om 
inittee to be submitted to the MeuUng of the Administrative Council on 
February 6th, 1931 Pp 7 (London ) 

Fobeuim 

Library of Congress Report of the Lib mi Ian of Congress for the 
Fiscal Year ending June 30 1930 Ip vl M20 + 12 plates (Washington 
1)0 Oovei nment Printing Office ) 

Agricultural Kxpeilment Station Michigan (State Collogi or Agii 
culture and Applied (Science Special Bulletin No 294 Inv estlgHtions 
of Corn Borer ( ontiol at Monroe Michigan By A U Mai stun mid 
C B Dibble Pp 47 Technical Bulletin No ll)S Influence of Soil 
Conditions Feitill/cr Treatments and light Intensity on Gmvtlh, 
Chemical Composition and Enzymic Activities of Sugar Beets Hy 
James Tyson Pp 44 (Lust I analog Mich ) 

Mcmolies du Mu#<b* Royal d lliHlolie Naturelle de Belgique Memoir* 
' o 43 MoIIu'kiuph des couches a (> rents (paleoulie dti I lmlwiurg) 
Par Dr Emile Vincent Pp 43-1-8 planches Memoirs No 46 Hydio 
medusae collected In the South Western Part of the Noitli ttoa und in 
the Kastorn Part of the ( hannel in 1903-1 >14 iJy P I Kramp Ip 
M^m >lre No 4d Jitudi s sur les mollusques Montiens du Pondlngim et 
du Tu/Tomu de tfply Par l>r Lmllo Vincent. Pp 115 + d planches 
(Bruxelles ) 

United States Department of the Inti rior Oo< logical Survey 
Bulletin 818 D Notes on the Geology of Upper Nlrina River, Alaskn 
By Fred H Moffit (Mineral Rosourres of Alaska 192H ) Pp ii + 143 
166 + plate 3 15 cents Bulletin 817 Boundaries Aiens Geographic 

Centers and Altitudes of the United Htate# and the several Htate# with 
a Brief Record of Important ( hanges In their Ten Itory and Governrm nt 
By Edward M Douglas Second edition Pp vii + 265 + 12 plates 60 
coni’! Bulletin 821 A A Graphic History of Metal Mining in Idaho 
By Clyde P Ross (Ountilbntions to Economic Geology 1980 Part-) 
Pp 11 + 9-+8 plates 10 cents Bulletin 822 C Bituminous Sandstone 
near Vernal Utah By K. M Hpirkor (Contributions to Economic 
Geology, 1980 Part 2) Pp H + 77 1<K)+ plates 7 9 10 cuuts Bulletin 

824 A Mineral Industry of Alaska in 1929, and Administrative Report 
By Philips Smith (Mineral Resources of Alaska 1929) Pp il + 109 
20 cunts (Washington, D C Government Printing Office ) 


Catalogue*. 

A Catalogue of Important and Rare Hooka on Botany, \grlciilture, 
Forestry Fruit Culture, Gardens and Gardening Herbal#, Early Medicine 
and Surgery Tobacoo Original Water Colour Drawings by Khret and 
Van Huysuin and an Important Collection of lauiphlets (No 443 ) 
Pp 148 (I ondon Bernard Quaritoh, I td ) 

Useful Gardening Books Pp 8 List of Gardening and Botanical 
Books Including Materia Medica, Pharmacy, Perfumery and Scent etc 
(No 1S3 ) Pp 20 (London Dulau and Co , Ltd ) 

Taylora Bee Supplies. Pp 44 (Welwyn E II Taylor Ltd ) 


Diary of Societies 

tRIDAY, March 18 

tManruTioM or Municipal and County Knolnekm (Scottish District 
Meeting) (at City Chamlwrs Edinburgh), at 11 M a m —W B Scott 
The Proposed National Standard Prai tic* Tor thu Employment of 
Structural Steel in BctfMing, os Delegated by the British Steel Work 
Association 

Biochemical Society (Annual General Meeting) (at University College), 
at 8.—Prof C Lovatt Evans, Chiao Tsai, and P G Young A Note 
on the Estimation of Liver Glycogen — R A McCance and H L 
Shipp The Colorimetric Determination of Sodium —E Stedman and, 
Ellen Stedman Studies on the Relationship between Chemical Con 
stitnt(on and Physiological Action Part III The Inhibitory Action 
of Certain Synthetic Urethanes on the Activity of Liver Esterase — 
B O J Knight An Electrolytic Method for Poising the Oxidation 
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reduction Potential ot Culture Media.—G F Marrian Observation* 
on the Physfologio*! Polcnoy of crystalline Trl hydroxy CKatrln — 
Prof I P HI id Itch and J J Sleightholme The Glyceride Structure 
ot Butter HU.-U K Ing and R N Kekwfck A Note on Acyl 
Derivattvna or Creatine and Creatinine.—I S Mac Lean and MSB 
Pearce Oxidations of Oleic Acid in vitro and their Btaring on the 
Biologic il Oxidation of Oleic Add—0 Klmlngten and A M Stewart 
A Pigment from the Saint (Sweat fraction) of Raw Sheep s Wool 
Royal Society or Ann (Indian Meeting), at 4 39 —Dr H H Mann 
The Tim industry of India In Its Sciuiitltlc Aspects 
Koval Ahtronomical Sikietv at & —Sir A H. Eddington A Theorem 
concerning I in oiuplete Poly tropes 1 Young (>< mutations of Stars 

by the Moou observed nt Birmingham University duiing 1980—T 
Matukuma Relativity Effect in the i rubiem ol latitude Variation 
—J Dulay Ktiuct of Atmospheiir Absorption in stellar Spectro- 
photometry J 11 Hinuie A New Test for Oassegraln and Gregoiian 
Secondary Mirrors —V V Narliker Ihe Hlgmlleunco of Bede * Law 
in Relation to Satellite Systems —L H Thomae Ihe Slow Contrsc 
lion and Expansion of a Mu Id Hphero 11 Stability-8 Ohaudia 
snklmr The Dissociation Formula According Lu Ibu Betativiatic 
Statistic# - C H Beals Wave I ength^ of Oxygen anrl Nitrogen Lines 
in the Stellar Region Royal Observatory Ureenwlch OLservatione 
of Solar Morculi made with the 8fectrohelioecope dining 1930- 
Di H II Plankett The Formation of the Magi esium b Lines in the 
Solar Atmosphere -B Sltemgren Ihe Possible Solution# of the 
Equation# or Fit on the Standard Model T G Cowling Note on 
the Fitting of l ol) trope Models in the Theory of 8ti liar Structure — 
H C hand rose klmi Thu Highly Collapsed Configurations ul a Stellar 
Moss 

Royal Society or Medic ihe (Ophthalmology Section) (at Middlesex 
Hospital) ul 6 —Clinical Meeting 

Royai CoLifcuK or Sukheons or Knuiand, at 5—Sir Arthur Keith 
Demonstration of Si# cimcn# lllustiatlng tlie Anatomy l hyslulogy, and 
Pathology ol the (Esophagus 
Rotai Society or Medicine (Glinu a) th ctiou), at 6 30 
M ALAUOLomcAL Society or 1 k>ndon (at 1 human Society) at 6 — PI H 
Bloomer Ou the Anatomy of Jinu tni cf emery 4, Bourgulgnat — 
J It lull Totnlin Two New 8pe< lee of /iJiiunt ma — C Oldham borne 
Scalariform Examples of iiiantn urbuat rum 
Ndhtb East Coast Institution or Knuinekr# and Shipbuilder# 
(at Mining Institute Ne vk astl* ujjon Tjne) at 6 —H F Dorey Some 
Factors lnttueming the Size# of Crankshaft# for Doubh Acting Diesel 
Fnginea 

Institution or Ei ectricai En< inkers (1 ondon Student# Section) at 
6 1 » -C J F Tweed Aspect# of the Trananiisaion and Uuct pttun ot 
Still Pictures 

Tnstititk if Fust (Northwestern Section) (at Engineer# Club Man 
chunter) at 7 —Dr GEE Bl)the The InriiiNbial Application of 
Pulverised Fuel 

Institution of I cromotiv k Knuinkkiw (Manolmater Cintre) (at 
literary and Philosophical StK-ietv MancliesGr) at 7 — Dr K (1 
Riichie Hteuin Storage in Relation to Hu I ocoinothe 
On and Couxir t hemibth Absociation (Manchester Hection) (at Milton 
Hall Manchester) nt 7 —Dr K A Mason Recent Line# of Advanco 
In l^ikeand Pigment (liemistry 

Junior Inbtitution or Knoinbkrh at7 30 —L Clegg Phenol Formalde 
hydo Moulding Compoaitions Manufacture mid Use 
Socipty or CiiEMioAt Induwtry (( homlcal EngimcHug Gioup) (at 
Chemical Society) at K - W J Ree# Ihe Manufa! ture of I ime 
Royal iNsriTUTioN or Great Britain at 9 —J C Squire Parody 


SATURDAY, Marc h 14 

In rKKY\rioNAt Smifnot I kmiiah Thad*h (. mf MirtTs (Bi iLIsli Section) 
(at Umverwltv 1 *eds) at 19 a m — it F Inins Betel ml nation of 
Water in YegeUible Tanned Leather—Di A ( Hum New and Im 
provml Mithod of Moiaturo Ih In mlnatimi and il# Ap[>tuation to 
teolher - Dr D Burton Note on the Determination of Molarum ia 
I ealliei —II G Hunm Lt and oilier# DIki no#ion ou Mineml Ac ids 
in Vegetable leather - Demoiiatmtion of a New bum of lintuuieUr, 
liy Hr I OX arkei 

Roval iNMTinmoN or Ghkat Britain, at 3-1 ord Rutherfoi 1 Recent 
RcsHttuheB on the Alpha Ra># (2) 

Bkitlhh Psycholooicai SociKTV (at Royal Anthiopologlc al Institute) 
at 3 30 — K, Sedgwick A Brief IteHtetement of the Case fm PHycho 
logical Hedonism and an Examination of some Fundamental Gomepta 
in AHcctlve PBjchology 

MONDAY Mahmi 16 

Victoria Institute (at Control Building*, Westminster) at 4 80—Col 
F ( Molanwotth Ulstery t>r Piactical Astronomy 
Royai Geooraphiual Society at 6 — W V Lewi# 1 hu Eflect of Wave 

Incidence ou the Contlguiation of a < oa#t . 

Rovai (/OLLKoi or SuROloNa of Knoland at 6 —C K Shaltock 
Demonftrition or Hpeciniena illustiating AMection# of llu Kulnt y 
Institution or Mechanical Knoinekr* (Graduatea Section), at 0 46- 

(S n-v Ueavv Oil and DleiMd Kngim# (I ecture) 

SfwiETY y orCHEiiTcAL Induetrt (Edinburgh and East of Scotland 
^Section) (Annual(icneml Mootlna) (at SO U. k Fl.ca K.Unbur*h) at T 

_il- u iiftHMorth Invention in Chemical Industry 

Iwhtitution or Eiectrioal KnoIneekb (Informal Meeting), at 7 —Dr 
A Rosen and others Diacusaion on Some Difficulties in A C Bridge 

iN^nw^oN*” 1 / Elkctricat Enoinekiw (M«r«ey »nd North Walea 

cunt.) (at n... 
u ~ tt Tho 

* “rr» 5t Taohoical School sfilplay) at T 80 - Prof 

H^rkir ^uth Afrlta 1ta8l.«.pa.al Wool(Lact«r.\ 

Rotal Ihhtitut® or Ahobithcm, at 8 —0 H. P««ra The Treat¬ 

ment of Old Buildings. 
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Hoyal Society or Arts, at 8 — Capo A. Cl i West The Recording 
and Reproducing of Bound (Cantor Lecturer) (2). | 

■uouncs Society (at 20 Grotvenor Gardena S.W 1), at 8 1ft —Study 1 
Circle 

TUESDAY, March 17 

Royal Collro* or Physicians or London at ft —Dr M Oritchley The 
Neurology or Old Ago (Goulatonlan Lectures) (B) 

Royal Institution or Great Britain at 6 lft—Dr C D Darlington 
The Gytologleal Theory of Heredity and Variation (2). 

Royal Society or Medicine at ft 80 —General Meeting* 

If ineralouicai Society at 6 30 —A J P Martin On a New Method 
of Detecting Pyro electricity —Dr D R Grantham and K Oates On 
the Mho m 1 Meteoric Iron. Tanganyika Territory — Dr tt R Nockolda 
On the Dhoon (lale of Man) Granite a Study of Contamination — 

A. G MacGregor On Clouded Felspars an a Result of Thermal Meta 
morphinTn.—G N Kenner On the Residual Liquids of Oiystalllslng 
Magmas 

^ooloouai Society or London, at 6 80 —Dr R Broom On the 
PygociphalMA like Crustacean of the South African Dwyka —Dr P It 
I>owe On the Aimtoiny of ndortilyptumtna and the Occurrence of 
BroadbJIU (EuryJamldw) in Africa.—J St Leg^r A Key to the 
Families and Genera of African Roden ti a.— U W Tucker (o) Note 
on a Skull of mij gargantta Miller, In the Cambridge Museum , (ft) On 
the Occurrence of ftuoa gnrca At Small Altitudes in the Naples 
District with soine Obserxatlnns on Habits 
IwirrjTOTE of Metals (Birmingham Section) (in Chamber of Commerce 
Birmingham) at 7 l)r l J SmlthellH The Metallurgy of Some 
or the Rarer Metals 

Royal Sot iety or Medic ime (Pathological Section) (Annual General 
Meeting) at 8 

WEDNESDAY, March 18 

3*01.00ila i Society or I oni»on, at fl 80 —W B R King A Fossil! 
ferou* Limeatone Associated with Ingletnnian Beds at Horton in 
Hibbleadale Yorkahire—Prof O H Hchlndewolf On the Septal 
Development arid the Genotype of the Coral Genua J e/rahi MUnater 
Royai MioRtwcopicAi Soci kty (at li M A Houihi Tavistock Square), ut 
► 80 —Dr W K Cooke and 0 K Hill M icroHcopical Studies In 
Pernicloua Annmlft. (8) The Miu ropoljc yte (4) Nuclear Pngpueratlon 
In B1 (hk 1 Stream Cells F G Wood Mlcio polarising Cryntals and 
their Projection 

Newcomen Society (at Caxton Hall), at 5 BO J G U Wamm John 
Nuttall * Sketch Book and Note* on Wrought Iron Detail for Early 
JiOcomotDes 

OvkRHftAD I in tw Ahocm iation (at Institution of Electrical Engineer*), at 
ft dO — W C Boxun aud others Dtiicusslon on Overhead Line Diffi 
cultiua 

Liverpool Enoinekrinu Society (at U The Templo, I iverpool) at li 80 — 

G S Baker Hnrse power of Shim mi Affected by Rudder* and Pro 
puller* — R t leggut Note* on Water 1 owei Pewdupim ut In Canada 
Institution or Klkcihkai Knuineehb (Sheffield Sub Centre) (at Royal 
Victoria Hotel, Sheflleld), at 7 80 — W Redmayne Cable Fault Local 
Jaation by Telephone Method* 

Leicester I iterary and rim osopuical Society (Botany and Biology 
Section) (|olntly with I elcenter Branch of British Empire Naturalist* 
Association) (at Leicester Museum), at 7 80 —Mr Bastard Why in 
there no Darwinian Morality t 

Royai Meteohoukhcal Society at 7 80 —Commander B O Shankland 
Navigation from Viking 1 eriod to Present Day in Relation to Scleuce 
and Meteorology (G J flymon* Memorial Lecture) 

Foi k Lore &>cicrY (at University College), at 8 —A M HocarL Caste 
In HU 

L*n enter Literary and PRiuwornrt ai Society (Chemistry Section) 
(In College of Technology, I elceater), at 8 -Dr G Lawton Some 
Metallurgical Probh ms in the Kleetilcal Industry 
Electropi aters and DaroHiTORs Technioai S<m iety (at Northampton 
Polytechnic Institute) at 8.16 -AW llothersaU Some Inveatiga 
tlon* In Copper Deposition 

Royai Society or Arts at h 80 —Lt Gen Sir William Furac Some 
Aspect* of Inter Imperial Trade (Trueman Wood I octure). 

Society or Giakh Tr< uNuiooft (at Stourbridge) 

THURSDAY, Mar< h U> 

Linnean Mociety or I ondon at ft —Prof J Stanley Gardiner Photo 
synthesis and Solution in the Building or Atolls —Dr Max Bernhauer 
and Dr H tkott Coleoptern, Staphyllnldn of Abyssinia 
Royal Collede or Phyhu ians or London at 5 —Sir William Wlllcox 
Toxic Jaundice (I tnnleian Lectures) (1). 

Royal Institution or Great Britain, at ft lft—Prof 1 B 8 Haldane 
Respiration (>1 

Institution or Minino and Metallurgy (at Geological Society) at ft 30 
Obicd-Study 8oct rrv (at Royal Sanitary Institute), at d - Mia* Marion 
Hi chord (um Children * Drawing* 

Royal AaitoNAUTWAi Sociiictt (at Royal Sooiety of Arts) at 0 80 - Pi 
W Hoff Rmetirch lu the Berlin Teohniache Hochtwhule 
Illuminating Enoiheehino Souety (at Institution of Electrical Bn 
gineers), at 7 — H T Young Modern Domestic Lighting 
Institute or Roarks Re* a arch (at “ Manchester Ltd , Manchester), at 
7 —S, A Brazier Some Problems in Sponge Rubber Manufacture 
Bocirry or Chemical Industry (Bristol Section) (Annual Mealing) (at 
University, Brfatol), nt 7 30 - Chairman a Address 
Chemical Sooiety, at A —F M Rowe and A T Peters A Now Rear 
tlon of Curtain Diaxcunlphonates Derived from 8 naphthol 1 aulphonic 
Acid Part IV The Constitution AC the Ooodsnsation Product* of 
Plato compounds with fi naphthor Derivatives Substituted Id the 
l position —F M Howe Mis* B Levin and A T Peten A New 
Reaction of Certain Dlaxnaulphonat** Derived from 8 naphthol 1 
•alphontc Acid Part V The 4 nltro- and 4' amino-derivative* of 
4-methyl 8 phenyl phthahuc 1-one —F M Bows and 0 Dunbar A 
New Reaction of Certain Diiuciaulphorvatm Derived from naphthol 1 
aulphonic Acid Part VT Preparation of Phtbalaslne Phtnalaxone 
ana PhtHslimldin* Derivative* from e ft-dichloro 4 nttroanlUn*.— 
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F M Rowe and N H. William* A New Reaction of Certain Dlaso- 
eulphonatee Derived from 0-naphthol 1-eulphonle Add Part VII 
Preparation of Phthalaxlne, Phthalasone and Phthallmidlne Dertva 
tivesfromS fl-dlbromo-4 nltroanlUne.—K N llenonandR Robinson 
Strychnine and Brucine. Part XII The Constitution of Dloltro- 
■trycholoarboxillo Acid 

Royal Society or Tboyioal Medio ini and Htoinne (at Royal Army 
Medical College, Grosvenor Road, 8 W ), at 8 lft —Laboratory Meeting 

Harveian Society or London (at 11 Chandoa 8treet, W at 8 80 —Sir 

Percy Surgeut The Romance of the Pituitary Gland 

British Institute or Radiolouy (at 83 Welbeck Street), at 8.30 

FRIDAY, March 20 

Phybk al Society (at Imperial College of Science) (Anuual General Meet 
lug), at ft —Presentation of Duddell Medal, 1930, to Sir J Ambrose 
Fleming 

Rovai Sanitary In*tituti (at Technical College, Lincoln), at ft,-—L O 
Need and other* Discussion ou Hniweboate on inland Waterways —8. 0 
Uaggott and others Dbtcusslou ou Rtfusei Collection and Disposal 

Royal Coli mi or Burgeoni or Bnolaxd at 6 —Sir Arthur Keith 
Demonstration of the Anatomy and Nerve Supply of the Diaphragm. 

Institution or Mechanic*! Emuinekeui at 6 —R S. Allen and W B W 
Mlllingtou Modern Methods of raialrig Water from Underground 
Sourres 

North Bast Coast Institution or Enoiniers and Shipbuilders (at 
Mining Institute Newcastle upon Tyue) at ft—T MlUican Coooslon 
with Ueferenco to Boiler* 

Institution or Electrical ENniMEEhS (Meter And Instrument Section) 
(Informal Meeting), at 0 80 —W Lawson and other* Discussion on 
Should tlie Bottom Bearing* of MeUra be Oiled?— W Holme* and 
other* Dirtcussion on Are Cobalt Steel Magnets Desirable far Use a* 
PorinaneDt Magnet* for Instinments?—Lt. CoL K Edgcumbe and F 
Hope-Jutie* Dim uhrIoii on Aie Synchronous Motors or Clocks More 
Suitable for Time 8<ivlce?—J W Record and W Phillips Discussion 
on An lA>ng Scales Preferable to Short. In Indicating Inatnimenta? 

Institute or Chemistry (MtunJuator Section) (Annual General Meeting) 
(at H ManLhester LGL MariLhettlor), at 7 -Prr»f ft. M Cavon Lecture 

Institution or RiKCTHirAt Enoineeu* (Meter and Inutrununt St'Ctlon), 
at 7 —Informal Discussion 

Institution or Mechanical Engineers (Jointly with Institution of 
Automobile Engineer*) (at Merchant Venturers Technical Collegi, 
Bristol), at 7 —Dr J B Da\ les An Experimental Investigation into 
Indue tlon Condition* Distribution aud Turbulence in Petrol Engines 

8o< iety or Chkmigai Industry (Newcastle Section) (at Armstrong 
Collegt, Newcaatle upon Tyue), at 7 80 —H W Howes Pyrtx Qla**, 
it* Pit3f*Ttles and Application. 

Junior Institution or Enoineriui, at 7 80 — W B Roberta Borne Token 
HvHtems of Railway Signalling 

Boyal Society or Medici* a (Electro Therapeutics Section) at 8 80 — 
Dr ChRlmer* Watson Radiation In Relation to Human and Animal 
Life. 

Royal Institution or Great Britain, at 0 — Prof E N riaO Andrade 
Souud Band, and Hmoke New 1 ight on Old Problem* 

Geoi om«T» Association (North Bust Lancashire Group) (at Technical 
Oolleg* Blackburn).— J Ranson The Structure of the Alp* (Lecture). 

SATURDAY , March 21 

Institution or Municipal an* County Knoinebiu (Yorkshire and North 
Wentern Dlstricta) (at College of Technology Manchnstor) at 2 80 — 
Dorman Long and Co , Ltd The Bntlding of the New Tyne Bridge The 
Building of Imperial ChemicRl House and The Sydney Harbour Bridge. 

Mathematical Ashociation (at Bedford Collegs), at 9 —B Inman 
Contracted Methods In Arithmetic 

Royal iNwrmrrjoN or Great Britain atfl —Lord Rutherford Recent 
Ke*earches on the Alplia Ray* (3X 


PUBLIC L.ICTUREI 

FRIDAY , Mawh 18. 

Britihh Medual Ashociation (Tavistock Square) at a ~ Prof E 
Meilftnby Diet and Health (Sir Charien Hastings Lecture). 

SATURDAY, March 14. 

Horniman Museum (horest Hill), at 8 80 —D Martin Roberta London 
in lhn Auguntan Age. 

HONDA) , March Id. 

Kino s Coilecie, Lonwin, at ft 80 —Prof K B. Txwhley Problem* in the 
Ph> alology of lour (Succeeding Lecture* on Mar 18 and 19 ) 

University Colleoe, at ft 90 —Prof B Brouwer The Central Nenouw 
System (Succeeding Lecture on Mar 17 ) 

TUESDAY, March 17 

University Colleoe Hospital MedIcai Bt hooi^ at ft 15 —Dr 0 H 
Andre we* Immunity In Viru* Disease* (1). 


WEDNESDAY, March 18 

London Rcnooi. o» Hyoiene and Tropical Medicine, at ft —Lt. Cot 
G H F Stammers TropicaL Hygiene for Men and Womon proceeding 
to the Tropica. (Surceedlng lecture* until Mar 27 ) 

Kino s Colleoe, London, at 5 SO —Dr V T Harlow The Oreat Age of 
Discovery The Search fur El Dorado 

FRIDAY, March JO 

Institution op Propemional Civil Servants (at Chartered Surveyor* 
Institution), at A SO —0 S. Wright The Bcienfclflc PurpoEe* of 
Antarctic Exploration 

SATURDAY, March 21 


Horniman Museum (Forest Hill), at 3 80.—J E. B Dallas P*R*ant 
I if* In Alpine District*. 
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The Study of British Archaeology 

A RCHAEOLOGICAL studies, like many other 
- things, have changed greatly since the War 
They have now passed definitely and finally from 
the province of the antiquarian and the dilettante 
In Great Britain, science, at least in certain of its 
branches, has always been the playground of the 
amateur and archaeology perhaps more than any 
other of these studies, except perhaps astronomy, 
owes much to his efforts But long before the War 
it had been marie evident that archaeological ex¬ 
ploration demanded more than merely the oppor 
turuty and the means—for digging is an expensive 
business —to open up a bunal mound or a pre 
historic settlement It needs but a glance through 
the pages of an archeological publication with a 
long run, such as Archxroloqui , for the last thirty 
or forty' years, to appreciate the vast amount of 
excellent work that has been done in Great Britain 
on thoroughly sound linos by men who were scien 
tific in method if m status they weie amateur 
Excellent as this work was, too often its outlook 
was restricted and its interest confined to one 
aspect or to one tyj>e of problem To day, it may 
seem scarcely credible that in the last decade 
of the nineteenth century the British Association 
appointed a committee to ensure the lecord and 
preservation of objects not of Roman or Romano 
British origin found m the excavation of Romano 
British sites in Britain In spite of the interest that 
has been taken in Roman antiquities in Britain— 
an interest which has been alive literally for cen¬ 
turies—we Htiil know little of the relation of British 
settlement and Roman site—less indeed than of 
almost any other question in British archaeology , 
and it is only now that investigations at St Albans, 
Colchester, Llanmelin, and ono or two other sites 
are gradually accumulating the needed evidence 
In some phases of piehistonc archeology the avail 
able material along ceitain lines is plentiful, along 
others, certainly of no less importance, it may lie 
scanty, or even entirely lacking 

It is not without significance that archaeologists 
are now prone to speak of ‘ prehistory perhaps 
even more than they use the term * prehistoric 
archaeology * The change may be one of orienta¬ 
tion only , but it is a change which carries with it 
many implications The view has become broader 
It is no longer adequate to study a site per se } to 
assign it to its period, or e\ en to seek analogies of 
detail elsewhere The prehistonan must look to 
its geographical and cultural relations, and his aim 
"is rather to assign it to its proper place as an 
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index of cultural development and movement Hie 
method is aynthetic rather than analytic 

This change m point of view in the Btudy of 
British archaeology to day was foreshadowed before 
the War So long ago as the beginning of the 
present century, Lord (then the Hon John) Aber- 
ciomby in his studies of bronze age pottery com¬ 
bined a detailed examination of form and ornament 
with a broad view of distribution and the inferences 
to be drawn therefrom as to cultural and racial 
movement, a piece of work which for many years 
had a marked effect on the work of British archaeo¬ 
logists and of which the full force is not yet spent 

At the same time, in the study of archaeology, 
or rather prehistory, on the Continent, beginning 
with the Mediterranean area, much attention had 
been devoted to questions of distribution, inter¬ 
relationship, and cultural and racial movement In 
these studies, British archaeologists had no small 
share , but when they turned to their own country, 
in working out their problems, they found lament¬ 
able gaps in the evidence questions of distribution 
had scarcely been attacked, and there had been 
but few attempts to co ordinate information A 
recent writer has directed attention to how little, 
relatively, is ically known of the Iron Ago m 
Britain 

Fundamentally the problem, to a great extent, 
is one of distribution A great advance was made 
immediately after the War by the apjiomtment of 
an archaeological officer to the staff of the Ordnance 
Survey Department Tins has assured greater at¬ 
tention and care in the lecording of certain classes 
of antiquities , but the real need is for a whole 
senes of maps recording the location of all classes 
of antiquities This covers only what is already 
known How much may yet remain to be dis 
covered is incalculable , but the aeroplane has 
revealed possibilities To it we owe Woodhenge 
Here the aeroplane brought to the knowledge of 
the archaeological world a new and unsuspected 
type of prehistoric monument, and this is one 
only of the discoveries for which we are indebted 
to the Ro>al Air Force Within the last few days, 
aerial photographs taken in the course of military 
exercises have revealed four previously unknown 
temporary camps along the line of Hadrian’s Wall 
between Wallsend and GiL&land, and indications at 
Housesteads and Chesters point to civilian settle¬ 
ment of a six# and plan flot previously suspected 
More important in the present connexion is it that 
these photographs suggest the lines of future re 
search Is it too much to suggest that training 
for the Royal Air Foroe in air photography, whioh 
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can be earned out anywhere, might be Combined 
with a systematic arch geological survey of the 
country ? 

It requires no more than a superficial view of 
the present situation of archeeological studies in 
Great Britain to see that the need of the moment 
is synthesis and organised research—investigation 
along lines on which information is least adequate 
This involves a mobilisation of information and 
co operation between the various archaeological 
interests throughout the oountry In Northern 
Ireland, as noted elsewhere in this issue, a move¬ 
ment has been initiated to record all ancient 
monuments within a certain area, with all obtain¬ 
able information concerning them Similar records 
for England, Scotland, and Wales are eminently 
desirable They would form an admirable basis 
for the fuller arch®ological survey which we feel 
a necessity for any real advance in archaeological 
studios In the meantime, the Congress of Archaeo¬ 
logical Societies has published the first report of 
its Research Committee, which was appointed in 
1929 We commend this most valuable document 
to all who are interested in archaeological studies t 
for the Committee, in advocating a policy of co¬ 
operation and organised research, has enumerated 
for each period of prehistory the problems which 
it will be the task of research to solve 


The New Survey of London 

The New Survey of London Life and Labour Vol 
1 Forty Years of Change Ppxv+438 (Lon* 
don P 8 King and Son, Ltd , 1930 ) 17a Gd 

rilHIS continuation of Charles Booth’s Survey of 
-L London, of forty years ago, has everything 
to commend it The new editor-in-chief, Sir Hubert 
Llewellyn Smith, quotes very aptly from Charles 
Booth on Ins title page “ Comparisons with the 
past are absolutely necessary to the comprehension 
of all that exists to day , without them we cannot 
penetrate to the heart of things” The original 
Survey, which began to appear in 1889, was the 
work of one nch, enlightened, and benevolent man 
It has now been taken up again by a combination 
of publio bodies, centring in the London Sohool of 
Economics, and under the direction of the some¬ 
time Permanent Secretary of the Board of Trade 
The change is significant of the vast advance in 
organisation and socialisation which has taken place 
in the interval This introductory volume testifies 
to many other changes in the life of the people 
of London, and the pleasantest thought, after 
reading it, is that, on the whole and in almost everjy 
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measurable aspect, the people of London are better 
off than when Charles Booth first surveyed them 
The various signs of this improvement, and the 
fundamental causes for them, are, as we might 
expect, either directly scientific or akin to science 
We may distinguish three or four First, the in¬ 
crease in organisation and its better direction to 
social ends Allied with this must be mentioned 
the organisation of the workpeople, which has been 
the chief agent m securing their substantial nse m 
wages Next must be placed medical and sanitary 
science, which has in the period made London by 
far the healthiest of the great cities of the world 
Lastly—put first in importance by some of the 
contributors to the volumo—comes the general 
elementary education of the people, which has 
been successfully enforced by an admirable civic 
organisation So successful has this been that for 
the most part compulsion is now unnecessary , 
both parents and children now accept the school 
law as part of the law of Nature, and the latter arc 
enthusiastic about it 

On each of these aspects a few words may give 
some idea of the contents of this most carefully 
executed and inspiring volume 

Organisation, especially as applied to tianRport, 
is probably the factor which has made the most 
palpable change in London in the forty years Our 
whole present system of underground trains, with 
electric buses and trams, has been evolved in this 
time It is the best in the world, and has altered 
the conditions of life more than any othor single 
factor Quicker transit, over longer distances, has 
taken the bulk of the population into fresher air 
and less crowded surroundings The change has 
also oponed the eyes of the public to the intolerable 
legacy of the slums which remain 
The rise m wages and the lowering of hours of 
work are treated in great detail and with strictly 
corrected statistics Broadly speaking, and allow¬ 
ing for the rise in the cost of living, the workmen of 
London are 30 per cent better off than when the first 
Survey was published , and they gam this 30 per 
cent for a working day of about an hour less in dura¬ 
tion The so-called ‘ unskilled 5 have gamed propor¬ 
tionately the larger part, but the advance is general 
The use made of this increased leisure and means 
is treated rather summarily in thip introduction, 
and we shall look for a more thorough account later 
on But on two other aspects the reporters are em¬ 
phatic These are health and education The im¬ 
provement in public health is so remarkable that 
we must give a few of the figures Since 1880 the 
death-ra^ per thousand has been nearly halved. 
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having gone down from a little more than 20 per 
thousand to a little less than 12 In the case of 
infants, the decrease is far greater, for the death- 
rate per thousand for them was in 1880 about 160, 
and hod been more, while in the latest returns 
included in this book it has fallen to 68 Dr 
Wneatley, who is quoted on this subject, attributes 
the improvement mainly to the growth of an 
educated public opinion “ The saving of child- 
life came about as soon as a generation which had 
passed through the primary schools had become 
the parents of a new generation ” No doubt the 
accompanying fall in the birth rate accounts for a 
good deal in this result Having fewer children, 
mothers are freer and more determined to take 
the utmost care of those they have But it is 
shown by the statistics that the improvement had 
begun before the fall m the rate, and many points 
in child welfare have been sedulously inculcated 
in recent years by all sorts of beneficent organisa¬ 
tions outside the schools 

If one is to criticise at all, it would be that the 
reporters are inclined to be somewhat too optim¬ 
istic with regard to the level of education and the 
direct result of school-teaching Two of their con 
elusions suggest this remark One is the state¬ 
ment, sometimes explicit and oftener implied, that 
wo have now achieved an ‘educated’ population m 
London, if not an educated democracy as a whole 
This surely puts the advance far too high A 
special inquiry, as careful and expert as this, into 
the education of the people of London would be a 
valuable and enlightening thing It would, one 
fears, lead to a rather less roseate picture than is 
given of the definite and measurable improvements 
in health, wages, and transport Connected with 
this point, one is inclined to surmise that the great 
improvement m the mortality statistics is more 
largely due to better sanitation and health ad 
ministration, as well as the nse in the standard of 
living, than to the education provided by the 
schools But the subject obviously is a very com¬ 
plicated one, and no one would wish to lessen the 
credit due to the teachers and to the education 
service generally, which, as organisation, is perhaps 
the most admirable thing which Great Britain has 
carried through in the time of this review 

Three blots disfigure the otherwise bright tableau 
which is unfolded One, the most conspicuous, u 
what is commonly known as * PoplariBm ' En¬ 
tirely within this period, the habit has grown up in 
certain large areas, both m London and elsewhere, 
of treating poor law relief as an habitual resource, 
m place of, or m supplement to, wages The 
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growth of thiB evil and the recent efforts to stem it 
are faithfully described The second, less ram* 
pant, but significant and disturbing, is tho increase 
of certain classes of sexual offences amid a general 
and very considerable fall in crime The third, 
directly connected with the growth of motoring 
and possibly with the employment of the police in 
controlling motor traffic, is an increase in burglary- 
not, as is sometimes supposed, in the London area 
itself, but in the surrounding belt which may tie 
reached, raided, and left by the motor bandit 
This is one of the incidentals of a scientific advance, 
and still leaves us well behind Chicago 

F S Makvin 

The Life-Work of Francis Galton 

The Life, Letters and Labours of Francis Gallon By 
Prof Karl Pearson Vol 3 a Correlation , Per 
sonal Identification and Eugenics Pp xiv + 440 
+ 44 plates Vol 3 b Characteri wtion, especially 
by Letters Index Pp yh 441 67 3 + 18 plates 
(Cambridge At the University Press, 1930 ) 
69 8 net 

HE completion of this great “ Life ” of a great 
man is an achievement, and we wish to express 
what all interested must feel, that the library of 
science lias been enne bed in a very noble way We 
venture to congratulate Prof Karl Pearson on the 
success of his undertaking , he has given us a 
painting by a master No doubt it has been a labour 
of love and not without the artist s joy , but it has 
meant many >eais of strenuous sifting and appreci¬ 
ating and arranging to elaborate this worthy record 
of the life and work of one of the most notable 
pioneers in the history of civilisation Therefore, 
if we may be a mouthpiece, we would simply thank 
Prof Pearson for this monumental work, surely 
never excelled m completeness, accuracy, insight, 
and keen judgment flashing like a two-edged 
sword We have to congratulate our science that 
such a biographer was available and willing, for no 
one else could have summed up Galton's labours 
with such competent authority or pictured the man 
with such sympathetic understanding 

On the whole, we suppose, we should be glad 
that it has been possible to complete the work on 
the same grand scale throughout, and it is some¬ 
thing to be proud of that wise generosity has helped 
to make it possible In thege two concluding parts 
(vols 3a and 36) there are 673 pages and 59 plates, 
besides beautiful frontispieces—the whole a great 
credit to the Cambridge University Press The 
volume is expensive , but good value for the money 
No 3203 Vol 127] 


What the biographer says m this connexion is of 
refreshing interest He points out that he has 
devoted to his task much of his time for twenty 
years, and that he made up his mind from the outset 
that the biography should be done to satisfy him¬ 
self and without regard to traditional standards, to 
the needs of publishers, or to the tastes of the read¬ 
ing public " I will paint my portrait of a size and 
colouring to please myself, and disregard at each 
stage circulation, sale or profit ” There is a delight¬ 
ful breeze about this—a suggestion of one of the 
great masters, and the publication has been ac 
oompbehed Our only regret is that the price of 
volumes so monumental and magnificent is pro¬ 
hibitive for most of us—especially perhaps for those 
with youth on their side, who are naturally attracted 
to new movements, such as the one which Galton 
gave so much of his pioneering energy 

The biographer’s second reason for being any thing 
but apologetic for the size and splendour of his 
volumes is that it seemed to him woll worth while 
to gather together, once for all, everything that 
contributed towards a complete appreciation of 
Galton’a labour and thought In a short time, venfi 
cation becomes difficult and documents disappear , 
so Prof Pearson resolved to preserve in permanent 
form all that is essential ‘ In the centuries to come, 
when the principles of eugemes shall be common¬ 
places of social conduct and of politics, men, what¬ 
ever then race, will desire to know all that is 
knowable about one of the greatest, perhaps the 
greatest scientist of the nineteenth century " So 
be it, and their gratitude will l>e added to ours 
What is needed, however, since these dignified 
volumes are frankly too expensive for first class 
minds with third-class purses, is the preparation of 
a relatively small volume, like the recently pub¬ 
lished adnmabie appreciation of Erasmus Darwin, 
available to all who wish to learn what this great Me 
has to teach , and if tho veteran biographer cannot 
do it himself, he has not to look far for one who can 
In vol 3a we find (I) an account of Galton’s 
work on correlation and the application of statistics 
to the probloms of heredity , (2) a discussion of 
what Galton did with reference to finger prints , 
and (3) the story of the lost decade of his Me and 
the concentration of his many endeavours to make 
eugemes an ideal for educated men and women 
Vol 36 is devoted to characterisation, especially 
by means of letters Both volumes are generously 
and beautifully illustrated 
We wish to refer briefly to a question of terms 
used m reference to eugemes If eugenics be “ the 
study of those agencies which under social control 
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may unprove or impair the racial qualities of future 
generations either physically or mentally it does 
not seem to us that anything is gained by oalling it 
a creed still less a religious faith But Galton 
was very strongly of the opposite opimon He con 
sidered various definitions and affirmed that the 
direction of the emotions and desires towards a 
furtherance of human evolution recognised as 
nghtly paramount over all objects of selfish desire 
justly merits the name of a religion His bio 
grapher corroborates this usage for he writes 
Man has learnt how to breed plants and most 
inferior forms of life that are of service to him He 
has yet to learn how to breed himself When he has 
studied heredity and environment in their influence 
on man the application of the laws thus found to 
the progressive evolution of the race will become 
the religion of each nation Such lg the goal of 
Galtoman teaching the conversion of the Darwinian 
doctrine of evolution into a religious precept a 
practical philosophy of life Is this more than say 
ing that it must be the goal of every true patriot ? 
This last question hits the nail on the head The 
eugenic ideal of improving the human breed is a 
goal an aim an ambition but it is scientific not 
religious Theie is nothing mystical about it as 
there is in all religious activity according to the 
great majority of its competent students We 
should not have lingered over this point did not the 
usage sanctioned by Galton and Pearson both so 
nearly perfect in precision seem to us to bo some 
what of a hindrance to the diffusion of the eugemc 
ideal or aim That the eugenic endeavour should 
come to have an intensity comparable to that of a 
high religious aspiration is indeed our hope and 
prayer but that is not the question befoie us 
As we read the story of Galton a life and labours 
and recall what we read in the previous two volumes 
a good many years ago we cannot repress a feeling 
of almost embarrassing admiration For Galton was 
a gemus in the sense that he had abilities of unique 
pattern and at a high power of intensity yet all 
regulated by indefinable wisdom by magnanimity 
and by a great kindliness Having had unforget 
table experience of this characteristic kindliness we 
can understand in some measure the feelings of 
those who stood around Galton s grave in Claver 
don churchyard in January 1911 What we felt 
deeply was the personal loss of that gentle affec 
tionate and modest nature generous m thought 
and m practioe here bestowing an idea and there 
a helpful hand rarely saying a harsh word and 
often moderating the acerbity oi others taking life 
earnestly, but with a saving sense of humour he 
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would have been of earth s elect even if he had 
never achieved high rank in science It was the 
loss of that ever flowing spring of understanding 
human sympathy that we felt most bitterly What 
an outstanding argument for eugenics the man was! 

On those qualified to judge Galton s work has 
left the impression of a mind of the first rank 
and there was a characteristic freshness retained 
throughout life which enabled him to ill umin e 
whatever he touched We must think of his contn 
butions to medicine evolution anthropology geo 
graphy psychology heredity and statistics—show 
ing a marvellous many sidedness To this quality 
so convincingly documented in these volumes the 
biographer playfully referred when he took the 
chair at Galton s famous address to the Sociological 
Society in 1904 on Fugemcs its Definition Scope 
and Aims If I wanted to know how to put a 
saddle on a camel s back without chafing him I 
should go to Uranus Galton if I wanted to know 
how to manage the women of a treacherous African 
tribe I should go to i rancis Galton if I wanted an 
instrument to measure a snail—or an arc of lati 
tude—I should appeal to Francis Galton If I 
wanted advice on any mechanical or any geographi 
cal or any sociological problem I should consult 
Francis Galton And it was not in the least that 
he was an incarnated encyclopaedia it was rather 
that he had unusual fertility lucidity and elasticity 
of min 1—an ever youthful mind save that it grew 
wise 

It is not for us to pay compliments to the 
distinguished continuator of the work of a great 
initiator but in our position for the moment as re 
viewer we must be allowed to express our admira 
tion at the perspective and proportion that mark 
these volumes Amid the mamfoldness of recorded 
achievement there is no crowding or jumble and 
this is the reward granted to an artist who mixes 
his paints with brains There was a unity under 
lying all Galton s varied woik which only reveals 
itself when after much inquiry and retrospection 
we view it as a whole and with a spirit trained to its 
modes of thought Twenty years of almost con 
tmuoua reflection on Galton s labours have enabled 
me to see using his own words the whole as a 
permanent panorama painted throughout with 
equal colours and to grasp better how great 
diversity of production may nevertheless be con 
sis tent with a marvellous unity m the main aim of 
a life For the dominant and unifying idea of 
Galton s life s work was to measure the influence 
of heredity on the mental and physical attributes of 
’ mankind m order that a true knowledge of natural 

nl 


434 


NATURE 


[March 21 , 1931 


inheritance might enable man to lift himself to a 
loftier level ” 

In our judgment, Francis Gal ton should be for 
ever memorable (1) as a vindicator of the r61e of 
statistics (in the broad sense) as an organon of re* 
search, and (2) as one of the three founders of the 
science of heredity Darwin had indeed shown that 
the facts of heredity are amenable to scientific 
treatment, but the three men who laid the founda¬ 
tion-stones of genetics—the science behind eugenics 
—were Galton, Mendel, and Weismann, each with 
his characteristic contribution—biometric, experi¬ 
mental, and cytological respectively It is, of course, 
of great interest that while WeiBinann’s work was 
quite independent, it was anticipated by Galton in 
its idea of the continuity of the germ-plasm (which 
the biologist of Freiburg demonstrated ), and in its 
scepticism as to the tranemissibihty of acquired 
characters Galton and Mendel weie both born m 
1822 , Weismann s year was 1834 We believe we 
had the honour of directing Weismann’s attention 
to Galton’s earliest papers, of which he was un¬ 
aware , and at that date neither of thorn knew any¬ 
thing about the lamentably well hidden treasure of 
Mendelism It meant a retardation of progress that 
the three foundation layers were independent con¬ 
tributors rather than co-operators , but this has 
happened repeatedly in the history of soience 

But what was Galton*s chief service to mankind ? 
It was not exactly the new method of biometry nor 
the scientific foundation he gave to the study of 
heredity It was not even his vision of eugenic 
possibilities, for though this was fuller and clearer 
to Galton than to any previous investigator, the 
eugenic ideal of having a fine family is one of the 
oldest ambitions in the world Galton’s greatest 
service was in being a pioneer in thinking of man 
biologically Just as Darwin, his great cousin, dis 
covered man as an evolved species, solidary with 
the rest of creation, so Galton saw man as a species 
evolvulg , and if evolving, then with a progress and 
retrogress that can be more or less understood, and 
thereby more or less controlled By application of 
biological laws, man jnay learn to breed himself as 
he breeds his crops and stock, though to even finer 
issues That was the new idea, the new hope, the 
novum organon —to use science for life , man must 
learn, in Pearson’s fine phrase, “ to tame by science 
the nescient waywardness which lays waste his 
stock ” He has learnt not a little in the moment 
of time since Gfiton died, thanks to the eugenics 
laboratory on one hand and eugenics societies on 
the other, which ought to work m the heartiest 
oo-operation , and he will learn more rapidly when* 
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ever he cares more about it Heaven forfend that 
he should learn too late, for that would be the 
grimmest of all ironies 

If man is to control his own evolution m the light 
of science, he will need all the science he can get— 
not of heredity alone, but also of functioning and 
environment as well, eutechmcs and eutopias as 
supplements to eugemcs Since the organism is a 
unity, the aid of eupsychics must be also invoked , 
and of moral education too, even more than Galton 
would admit As sociologist, Galton was more or 
less free from the biologisms which take the pith 
out of many eugemo endeavours for it is a terrible 
fallacy to ignore the differentiating 4 social heritage \ 
which is as supreme os Galton’s 1 natural inherit¬ 
ance ’ is fundamental Moreover, we often wonder 
whether the outlook of initiator and contmuator 
alike might not have gamed by recognising that we 
need in our eugenics more than human biology 
For in the animal world there have been eugemc 
achievements strongly suggestive of heights to 
which man, usually so badly shackled and en¬ 
meshed, has not as yet approached But that is 
another story I 

Galton has been well called “ a religious 
agnostic ” , and here the word religious is used in 
its proper sense, to indicate the sending forth of 
tendrils towards the Supreme Reality “Galton 
believed in a recondite purpose in the Universe, 
whioh we men cannot unnddle, and he urged his 
fellows with religious earnestness to take up the 
burden of their task and further develop their species 
m fitness to its environment Increased vigour of 
mind and body appeared to him the aim of the 
power which we seem to discern working obscurely, 
and as if with difficulty, behind the apparently 
blind Forces of Nature ” In hoc signo laboremus 


Liberia and the Belgian Congo 

The African Republic of Liberia and the Belgian 
Congo based on the Observations made and 
Material collected during the Harvard African 
Expedition , 1926-1927 (Contributions from the 
Department of Tropical Medicine and the In¬ 
stitute for Tropical Biology and Medicine, No 
5 ) Edited by Richard P Strong In 2 volumes 
Vol 1 Pp xxv!+668 Vol 2 Pp ix+569- 
1004 (Cambridge, Mass Harvard University 
Press , London Oxford University Press, 1930 ) 
67s 6 d net 

R R P% STRONG states m his introduction 
that the Harvard African Expedition of 
1926-27 was planned, first, for the purpose of 
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making a biological and medical survey of Liberia, 
the interior of whioh even now, although within 
»twelve days of Great Britain, is, as Sir Harry 
Johnson stated in 1906 m his book 41 Liberia ”, 
still the least-known part of Africa , and secondly, 
to cross the continent from west to east, travelling 
particularly through the Belgian Congo After 
the survey of Liberia was completed, the expedi 
tion proceeded by sea to the Congo and up that 
nver to Stanleyville, continuing up the Lualaba 
to Kabalo, then eastward to Albertville on Lake 
Tanganyika, afterwards travelling northward via 
the Lakes Rift, and eventually reaching Mombasa 
by way of Lake Victoria and Nairobi 

The first 200 pages of vol 1 of this wonderfully 
well got up and beautifully illustrated book, dedi 
cated to Mr Harvey S Firestone, are of special 
interest, being devoted exclusively to the Black 
Republic, its climate, inhabitants, agncultuie, 
medical and social conditions, and its natural 
history There are also chapters dealing with 
slavery and maladministration in the hinterland 
of Liberia which afford ample confirmation of the 
findings of the recent International Commission 
of Inquiry Dr Strong writes in relation to the 
periodic tours in the interior, of the Commissioner- 
General and the major commanding the frontier 
force, who are usually accompanied by a large 
number of soldiers, messengers, and others 

“ Official regulations require the natives of the 
hinterland to furnish porters for the govern 
ment Th* porters receive no pay After 

these visits the towns or villages are frequently 
left in at least temporary destitution, for appa¬ 
rently almost everything of value is taken away 
Goats, poultry, and other food supplies, the few 
ammal skins or articles of native manufacture in 
the town, and sometimes even the young or more 
attractive girls, disappear There is no redress 
for this extortion To avoid it, villages are some¬ 
times abandoned and groups of natives abscond 
across the border, not always to return This 
ractioe of raiding by the District Commissioners, 
owever, has become more or less known In 
1926 the Liberian legislature made an investiga¬ 
tion, m whioh two aboriginal native Commissioners 
(not Amenco-Libenan) were concerned It dis 
closed the fact that m the name of providing enter¬ 
tainment for the President, who was making a 
tour of the hinterland, several native Commis 
sioners had collected from the natives, without 
payment, about 200 goats, 585 hampers of rice, 
40 tins of palm oil, 400 chickens, and other articles 
of food, to the total value of $1600 Although the 
President found it impossible to visit the area, the 
Commissioners kept the food After the investiga¬ 
tion, the House of Representatives passed a resolu¬ 
tion Mirin g that the salary of one of the Comnns- 

No 3263, Vol, 127] 


sioners he withheld Until he returned the articles 
to the government , and that the other Commissioner 
be dismissed Obviously, however, it is exceptional 
to make any excuse, such as a possible visit of 
the President, for such raids upon the villages ” 

The book is first and foremost a valuable addi¬ 
tion to our general and detailed knowledge of the 
diseases of tropical Africa, west coast and central 
Africa m particular, their causation and trans¬ 
mission, as well as their histological pathology—for 
since the expedition returned to America a vast 
amount of work has been done on the material that 
was collected Malana, the most prevalent of all 
diseases in the tropics, and of the first economic 
importance, is dealt with mainly m relation to the 
incidence of infection in various localities The 
routine malaria woik carried out during the pro¬ 
gress of the expedition affords some interesting 
lesults “Almost no one”, state Drs Strong and 
Shattuck on p 212, vol 1, “doubts the value of 
the splenic index as affording a simple and rapid 
method of estimating the degree of malana in some 
infected areas, but on the other hand it certainly 
does not furmsh means of discovery of all malarial 
infections, and it would be exceedingly unwise in 
certain tropical districts to assume that all cases 
of splenomegaly are necessarily malarial in ongrn ” 

Much of the recent work on splenomegaly 
is summansed , yellow fever, filanasis, and other 
mosquito-borne diseases are usefully discussed, and 
again much of the recent work on these diseases is 
summarised for the student During the course 
of the investigations in Liberia, some disoovenee 
were made m connexion with Onchocerca volvulus 
and Simuhum damnosum , the large black, white¬ 
footed snnuhum known as the ‘ Jinja fly first 
named by Theobald from specimens collected at 
Jinja, near the Ripon Falls, by the reviewer, 
whose description of the sanguinary appearance 
of the bare legs of his tormented porters on the 
Jinja-Kampala road inspired the name damnosum 
The Harvard Expedition's observations with 
reference to Simuhum damnosum as the trans¬ 
mitter of Onchocerca volvulus are apparently the 
first to confirm the very important ones of Black- 
lock published a few months previously The 
discovery of the relation of onchocerciasis to keloid 
formations and juxta-articular nodules is also of 
importance Much space is given to yaws and 
syphilis, and many interesting photographs of 
cases met with are shown 

Though well known to the natives of the interior, 
human trypanosomiasis—sleeping sickness—was 
r found to be rare m Liberia, only five oases of 
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trypanosomiasis being discovered, all from one dis¬ 
trict, although Olossina palpalis was common, and 
in only one tsetse fly were trypanosomes detected 
Animal trypanosomiasis was also found to be rare 
in Liberia In the Congo, of course, conditions 
were very different, and more space is devoted to 
tlie subject in dealing with that region 

In Chap xwi we find useful information on 
economic plant diseases No infectious disease, 
however, was found to affect the oil palm which 
is extiemely common in Liberia, much more so than 
in the neighbouring protectorate of Sierra Leone, 
and should be of great commeniaL importance 
The question of whether monkeys may act as hosts 
for the malaria parasites of man is considered 
m Chap xwii , and the reader will experience a 
sense of relief at the realisation that there is still 
no evidence that malaria can be transmitted from 
the apes to man, although plasniodia, in some cases 
indistinguishable under the microscope from malana 
parasites in the blood of man, are not uncommon in 
both monkeys and the apes Beautiful coloured 
illustrations of these latter protozoa are given in 
Chap xxx 

An interesting botanical leport of Liberia, with 
some veiy good reproductions, concludes vol 1 

Vol 2 deals with the mammals and birds of 
Liberia, birds collected m the Belgian Congo, and 
medical and economic entomology It does not 
contain merely lists of specimens obtained on the 
expedition and descriptions of new species, but also 
aims at mentioning all the species hitherto collected 
from this region, thus enhancing the value of the 
work from the systematic point of view 

C Christy 


Our Bookshelf. 

Die Rohsloffe des Tierreiehs Heiausgegeben von 
Ferdinand Pax und Walthei Arndt Bd I , 
Lipf *1 Pp 161 320 12 7f> gold marks Lief 5 

Pp 321-448 12 gold marks (Berlin Gebruder 

Borntraoger, 1030) 

The first 48 pages of the fourth part of this work 
contain the concluding portion of the chapter on 
fats, and deal with (1) the occurrence, extraction, 
characters, and use (largely as the basis of cos 
metics) of spermaceti, (2) the animal fats employed 
with vegetable fats m the manufacture of soap, 
(3) ox-gall and its uses in industry, chiefly in 
colour work, and (4) fossil bitumma, including 
asphalt and petroleum 

The remainder of the fourth part and the whole 
of the fifth are devoted "to a consideration of the 
skins and membranes of animals used m commerce 
Accounts are given of hides and the modes of 
drying them, and of the chief methods of prepar- 
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ing leather The nature and varied uses of the 
skins of elasmobranch and other fishes and of 
reptiles and birds are described Reference is made 
to the damage caused by ‘ warbles ’—the larv* 
of Hypoderma, which m Germany m 1929 was 
estimated to amount to nine million marks Short 
accounts are given of the uses of leather in ancient 
and in medieval times, and of the present usage of 
leather by natives m different parts of the world , 
and a note is added on leather money, 

The section on the preparation and usage of mem¬ 
branes derived from internal organs shows what 
each part of the alimentary tract—oesophagus, 
stomach, small and large intestine—yields m com¬ 
mercial products Here is found information 
on the preparation of goldbeater’s skin, usually 
made from the outer layer of the cow’s caecum , 
of catgut, now made from the small intestine of 
the sheep , and of the coverings for the vast quan¬ 
tity of sausages consumed, especially in Germany 
and Austria 

The final chapter, on furs, opens with a descrip¬ 
tion of the different types and arrangement of hair, 
and the successive changes in the hair and its 
colour during the growth of the animal This is 
followed by an account of the North American and 
Russian fur trades A survey (unfinished) of the 
principal furs of commerce is arranged in sys¬ 
tematic zoological sequence, beginning with the 
Monotremos 

These parts present a compact source of informa¬ 
tion which is rendered readily accessible by the 
use of subheadings in heavy type In each section, 
historical data are given, and a bibliography is 
appended 

Determination of Orbits of Comets and Asteroids 

By Prof Russell Tracy Crawford Pp xi + 233 

(New York McGraw-Hill Book Co , Inc , 

London McGraw-Hill Publishing Co , Ltd , 

1930) 20 s net 

In Nature, July 14, 1928, a note appeared on the 
second (reset) edition of Bauschinger’s “ Bahnbe- 
stimmung der Himmelskbrper ”, with an appeal for 
an English translation Bauschmger’s treatise, how¬ 
ever, had not been brought up to-date sinoe its first 
appearance in 1906, and was expensive (£3) These 
defects were remedied a year later in a volume bv 
Stracko,of theRechen InstitutmBerlin, which dealt 
with modern methods (except Leuschner’s) includ¬ 
ing their adaptation to calculating machines But 
there has been no text-book m English sinoe 
Watson's “ Theoretical Astronomy ” m 1867 Prof 
Crawford has now filled this gap in our literature 
In order to keep his book within the bounds erf a 
university text book that can be mastered m a 
one year’s course, Prof Crawford has assumed a 
working knowledge of spherical astronomy He 
develops his subject concisely, and leaves the more 
difficult subjects of perturbations and definitive 
orbits for later and more specialised study The 
two methods described are a modern adaptation of 
Laplace’s by Leuschner, and a recent modification 
of Gauss’s bv Merton The former is the faVounte 
method m America, but it has never been taken 
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up by anyone who has not been to Berkeley and 
studied under Leusohner himself The latter is a 
modernised version of the methods m vogue on 
the Continent and it is unlikely that it will yield 
on this side of the Atlantic, to Leuschner a method 
It offers more straightforward processes and greater 
facilities for checking at each stage 
The first three chapters by themselves enable a 
computer to prepare an ephemens of a body from 
its known elements and also to comprehend fully 
the motion of a body moving under a central attroc 
tion The tables that accompany the work are 
printed with flat figures American printers have 
not yet realised that head and tail figures only are 
used in the best tabular pioductions Otherwise 
the book is well printed and it will certainly be 
welcome wherever English is spoken L J C 

Religion and the Reign of Science By I Leslie 
Cross {Anglican Libraiy of Faith and Thought ) 
Pp x fill (London New York and Toronto 
Longmans Green and Co Ltd 1930 ) Paper 
2* 6 d net cloth As net 

Mr Cross is inclined to think that the religion and 
science controversy has lost interest and that this 
is due to a prevailing scepticism which is having 
a disintegrating effect upon culture in general 
People have certainly turned away from the older 
type of apologetic but they are still interested m 
trying to see how scientific theories affect their 
philosophy of life and Mr Cross s book should 
nelp them to form intelligent opinions here He 
points out that the development of science has 
led to an increase in the range of casual deter 
mmation but a decrease in that of final detei 
mmation Everything had its cause but nothing 
its reason Not only miracles and prayer hut 
even human freedom seemed altogether ruled out 
Mr C ross holds that the question of freedom is 
more important for religion to day than the 
question of miracle The unbelieving multi 
tudes to day are little helped by miracles 
and he gives a very able summary (pp 30 and 31) 
of the bearing of recent physical theories upon the 
problem of freedom He is not guilty however 
of trying to exploit the new physics in the interests 
of theological theory and warns us that the views 
of such thinkers as Whitehead Eddington and 
Jeans are highly individual and have received 
little assent from the learned world This is a 
very competent and useful book 

The Archaeology of Kent By R F Jessup (The 
County Archaeologies ) Pp xiv + 272 + 13 plates 
(London Methuen and Co Ltd 1930) 
10# fid net 

If London justly holds first place in the (ounty 
Archaeologies on the ground of its histone lm 
portance Kent is no less entitled to the second 
place for its archaeological interest It is a county 
peculiarly nch in relics of the prehistonc and early 
histone penods It was in its plateau gravels that 
Benjamin Harrison found the famous eoliths over 
which controversy is not yet stilled Kits Coty 
House and Coldrum are amongst the most interest 
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ing of our meg&lithic monuments and m Rich- 
borough which for some years has been under ex 
cavation by the Office of Works and the Society of 
Antiquaries it possesses a site which was m occupa 
tion by the Romans for practically the whole of the 
penod of their stay in Britain Its Saxon relics 
are no loss interesting for the light they throw on 
the relations of Kent both with the Continent and 
the rest of England The evidence for the various 
penods is passed in review by Mr Jessup but his 
account of Kent in the neolithic bronze and early 
iron ages will be particularly appreciated os this is 
the first time that the detailed evidence has been 
brought together His treatment of eoliths may 
appear a trifle over cautious and it would have 
been an advantage had he dealt more fully with 
the physical characters of the vanous races who 
settled in the county 

Insomnia an Outline for the Practitioner By Dr 
H Cnchton Miller Pp xi + 172 (London 
Id waul Arne Id and Co 1930 ) 10^ fid net 

Dr Crk Hr >n Mjufr who is the director of the 
lavistock Square Clinic is to be congratulated on 
his book on insomnia. It is probably the best book 
on the subject It is not too long and is extremely 
well set out The author has n t shown any hide 
bound prejudices and treats each case strictly on 
its incut* In so many cases there is an emotional 
faetoi at work and until this is satisfactorily dealt 
with it is quite useless giving drugs and trying to 
cm t the insomnia In the chapter on the psycho 
logical aspect of insomnia the vanous views on the 
conflict of life are pi iced before us In this chapter 
Di Cnchton Miller is c ireful to point out that 
lung s views are more philosophical than scientific 
he is at hcait a mystic The chapters on general 
treatment and medicinal treatment are good al 
though we would like to see psychotherapeutic 
nurses have a training of twelve months in a mental 
hospital not three to six months ! 

\ orlesungen liber Wellenmechanik gehalien an der 
Stoats Univermtat zu (olumbus USA Von 
Prof A Lande Pp iv + 132 (Leipzig Akade 
mische Verlagsgeselkchaft m b H 1930 ) 9 60 
gold marks 

These lectures are more in the nature of comments 
on wave mechanics than a formal tieatrnent This 
is especially true of the first three sections on 
waves and corpuscles the uncertainty principle 
and quantum statistics in which the points of 
similarity and dissimilarity between the old and 
new ideas are brought out with great clanty 
Under the second head Prof Lande gives a neat 
derivation of the number of degrees of freedom in a 
system of stationary waves taking as fundamental 
the conception of cones of radiation a method 
usually explicitly avoided in this connexion The 
remainder of the book contains an outline of the 
applications of wave mechanics on more stereo 
typed lines and includes accounts of the derivation 
and applications of the simple wave equation the 
wave mechanics of systems undergoing temporal 
change and relativistic wave mechanics 
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Letters to the Editor. 

[The Editor does not Hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the tor iter a of> rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Phenomena in a Sounding Tube 

From the recent paperH by Mr P S H Henry 1 
and others, it apj>mrs that interest ih being taken in 
the phenomena which occur in a sounding tube It 


may be w< 11 to ducct attention to some rosulU I have 
obtained, publication ot which will shortly take place, 
having been delayed by illness 

Thoio aie two mam phenomena which have been 
hitherto undetected in experimental woik on Kundt’s 
tube, one of which takes place in the absence of all 
dust and is a free cue illation of the an, while the 
other is caused by the presence of duHt particles In 
general paitales of dust of the size and mass UHed 
are much too massive to act as trac ing points for the 
air motion, but behave rattier as obstacles over which 
the vibrating air woshos, although they ma> partake 
to Boino extent of the motion Particles of smoke, 
however, can bo shown to take up the full motion of 
the vibrating air for ordinary acoustic frequencies, 
although with supersonic frequencies they do not, a 
point on which in\ estigations are being earned out hero 
At a frequency of 1200 j>or second, for exumple, the 



Fiq 2—Vortex •yatem formed round a sphere by vibrating air 
The obstacle ha* been emphasised otherwise the picture Is an 
untourhed print The vertical band extending above the 
obstacle is a shadow, not a material bar 

m ^ 

ratio of the amplitude (of velocity) of the smoke 
particle to that of the air is 0 9996 

Using smoke in a tube containing air set m vibration 
by a valve maintained diaphragm** a perfectly regular 
circulation of air, from antmode to node along the walls 

No 3203, Vot 127] 


and returning down the centre of the tube, has been 
detected The nature of the circulation can be olearlv 
seen from the photograph reproduced in Fig 1, which 
represents part of a long tube of 3 5 cm diameter, 
the wave length being 56 6 om A circulation of thia 
kind was predicted by Lord Rayleigh,* who believed 
that something of the kind had been seen by Dvorak 
What Dvorak saw, however, was a motion of large 
particles of quite a different nature, as will be made 
clear in the forthcoming publication The lines of 
How of the motion shown in Fig 1 agree pretty closely 
with those that can be computed from Rayleigh’s 
formula, the main difference being that the distance 
from the wall to the surface at which the direction 
of flow reverses is found experiment¬ 
ally to be 0 33 times the radius, 
while according to Rayleigh’s cal¬ 
culation the figure comes out to be 
0 293 

The othor new phenomenon is the 
mot i on of the air oausod by the 
resence of an obstacle, and hence 
y a particle of dust, the inertia of 
which is sufficient for there to be a 
large motion of the surrounding air 
relative to it When certain critical 
conditions, suggested by applica¬ 
tion of tho principle of dynamical 
Himilantv, are satisfied, a vorthx system of the type 
repieHented in Fig 2 is formed round a Hphoncal 



Kig 3 —Method of format ion ol dust rldgo* by means ol vortlce* 


obstacle , a similar system, modified in the general 
way to bo expected, has been detected round a 
cylindrical obstaclo This is believed to be the first 
example of a vortex system generated by a vibrating 
fluid 

Such vortices are the cause of tho ndge systems 
which form in an excited Kundt’s tube, tho general 
method of formation of the ridges being illustrated 
in I lg 3, where two cylindrical obstacles, lying on the 
floor of a flat tube, are shown m equilibrium It has 
been found that a combination of the general circula¬ 
tion and of the vortex motion caused by particles 
can account for practically all the phenomena which 
take place in a dust tube 

E N da C Andrade 

Carey Foster Laboratory, 

University College, London, 

Feb 27 

1 Proceeding Physical Society, vol 43, part 3, No 283 

* Natur*. Nov 9, 1929 

• Collected Paper* , vol 2, p 239 


Determination of the Molecular Weight of Insulin 

At the suggestion of Dr H Jensen, of the Johns 
Hopkins University, Baltimore, an ultracentnfugal 
investigation of insulin has been earned out in my 
laboratory by Mr B SjOgren A quantity of 0-26 gm 
crystalline insulin was kindly put at my disposal by 
Dr Jensen, and this small sample proved sufficient 


Direction of circulation at the centre—>■ 



Node Direction of circulation at tho Anl inode 

lio 1 -Noiic to antinode circulation in dunt free air 
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for a fairly complete study of the molecular weight 
and pH stability region of insulin 

Twelve determinations of the sedimentation of 
jnsulin in centrifugal fields 100,000 times the force 
of gravity at 20° C overapH-range of 3 5 12 3 showed 
that insulin is stable from about pH 4 5 to about 7 0 
The sedimentation constant has a value of 3 47 y 10 -18 , 
which is very close to the value 3 54 x 10" 18 previously 
obtained for egg albumin, and that for Bence Jones 
protein, namely, 3 65 y 10 ia When the stability 
range is exceeded, dissociation into low molocular 
products takes place This dissociation is reversible 
if the substance has not been brought too far into the 
acid or alkaline region and has not been kept there 
too long 

Thtee determinations of the sedimentation equihb 
num of insulin at a pH of 6 7-0 8 gave as a moan 
value for the molecular woight 35,100, which within 
the limits of experimental error is the same as that for 
egg albumin, 34,500, and for Bence Jones protein, 
35,000 lor the partial specific voliuno the value 
0 749 waa obtained This constant also is identical 
with that of egg albumin and Bence Jones piotein 
A calculation of the molar fuctional constant from 
the above data gives the result that the insulin 
molecule is spherical, which is also the caso with the 
molecule of egg albumin and Bence Jones protein 
The sedimentation equilibrium deteirm nations 
show that crystalline insulin is homogeneous with 
legard to molecular weight, that is, the molecules in 
the sample studied were all of the same weight 

The above results seem to demonstrate that insulin 
is ft well defined piotein belonging to the same class 
as egg albumin and Bonce Jones protein (compote 
Nature, June 8, 1929, p 871) As pointed out by 
Dr Jensen in a letter to me, this fact makes it very 
improbable that the sythesis of insulin will ever 
bee ome possible Thf Svfdberg 

Laboratory of Physical Chemistry, 

University of Uppsala, 

Uppsala, Sweden, Feb 21 


Viscosity of Flectrolytes 

The investigations of Jones and Dole 1 suggested 
to me tho problem of studying the viscosity of strong 
electrolytes from tho viewpoint of tho theory of 
Debye 1 It is well known that Debye’s theory 
assumes that each ion is surrounded by an * ionic 
atmosphere * the total charge of which is equal and 
opposite to the total charge of the central ion 

The ionic atmosphere has a definite thickness and 
in addition requires a certain time for its formation, 
which is called the time of relaxation Both the 
thickness and the time of relaxation are dependent 
in a definite manner on tho concentration, the valonco 
of tlie ion, the temperature, and the dielectric con 
stant of the solvent Furthermore, the time of 
relaxation is a function of the mobility of the ions 
The properties of the ionic atmosphere are of 
great significance in a consideration of the reversible 
thermodynamic and irreversible conductivity pro 
cesses of strong electrolytes 3 They also make it 
possible to construct a picture of the irreversible 
mechanism that is involved in the viscosity pheno¬ 
mena exhibited by strong electrolytes To lllus 
trate this, we might consider the following case 
Imagine a plane perpendicular to the axis along which 
the velocity of the ions is changing If we take into 
consideration the successive layers above the plane, 
it can be shown that as a result of the electric lines 
of force ooming from the added electno charge, a 
force is built up on the central ion parallel to the 
a? axis (see Fig 1) 
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The total shearing force which is produced over an 
area of one square centimetre lying perpendicular to 
the volocity gradient can be readily calculated In 
making this calculation, the negative ions with their 
deformed ionic atmospheres must also be taken into 
consideration In this case the distribution of the 
electno chaige is complementary to the correspond¬ 
ing distribution of the charges m Fig 1 This force 
is proportional to the velocity gradient The pro¬ 
portionality faotor is obtained by adding to the 
viscosity of tho original solvent the effect due to the 
Coulomb forces existing between the ions 

If we call the viscosity of the electrolyto rj y m 
normal concentration y (in mols per litre), the 
viscosity of the pure solvent, then I can derive the 


velocity gradient 



following relation thooietieally which holds (or is ap- 
plii able) in tho case of dilute solutions 

>ly = ’?o( 1 + Ay/y) 

In this expression A m dependent in a definite 
maimer on tho valence of the ion, its mobility, the 
absolute temporaUue, the dielectric constant, and the 
viscosity of the pure solvent j/ 0 For potassium 
chloride at 18^ wo obtain A — 0 0046 with water as 
solvent Recently Joy and Wolfondon 4 have veri¬ 
fied this predicted value expenmontally 

In this connexion it may be interesting to note that 
I have recently < alculatod the general expression for 
the viscosity of any simple strong electrolyte and 
that I have also derived the general limiting law 
(Qrenzgesetz) for viscosity phenomena The ex¬ 
pression is the same as that indicated in the formula 
above, except that the coefficient A is in this case 
dependent in addition, in a much more complicated 
manner, on the mobilities and valences of both ions 
I do not propose to give the expression in detail here, 
for it is to be published shortly 5 

It would be very interesting to compare the theo 
retical results with systematic experimental studies, 
which will have to be earned out in the future A 
systematic investigation of tho viscosity of weak 
electrolytes as a function of concentration, etc, 
would also be very interesting I believe that m this 
case the dependence of the viscosity on tho concen¬ 
tration does not follow the square root law, but 
presumably is linear These linear terms are also 
important for the more concentrated solutions of 
strong electrolytes Perhaps it would be possible 
to dovelop further the exact differential equations 
pertaining to tho problom so that this field may be 
explored In doing this, it will be necessary to take 
into consideration the relaxation effect of the dipole 
molecules of the solvent on the viscosity of the 
solution This has recently been calculated by 
Fmkelstein,* according to whom this effect is pro 
portional to the concentration 
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Although I am at present not fully convinced as 
to the validity of the quantitative values calculated 
by Finkelstein, it nevertheless appears that some 
interesting explanations of the structure of electro¬ 
lytic solutions are to be expected by compauson with 
experimental results H Faxkknhaoen 

(University of Cologne) 

Chemistry Department, 

University of Wisconsin, 

Madison, Wisconsin, USA 

1 ami D»N J Amer ( hrm SW 51,2050 1020 

* Kalkcnhaurn mil! I>oJ< /nt f phynJt item 6, 150 1020 alao 

Pkv* 7nt 3d 61 I 1020 

* thti article by inn entltltnl Mmlurn Theories of Ionisation 

In the C hrfniktr Juilmicr, \ol J pp 340 362 1931, or my forth 

coming monograph on etcefrolvtea 

* Jov and Wolfpnden JVATlfHfc Dec 27, 1010 p 004 

* Phv* Znt In i>rc88 

* II N FlnktMeiu 1 hy$ 7t\i 31 130 lft r > IttH) 


Electromotive Force of Dielectrics 


I found some time ago 1 that glasses in aqueous 
solutions show the electromotive force of a solid 
electrolyte the ion in the solid glass deteimines the 
potential diffmonce against the solutiuii Moreover, 
it could be shown that cations from the solution were 
exchanged against the cations in the glass the glass 
behaves then hko a mixed electrode, but m a certain 
range of c one out i at ion pmcticallv like an electrode 
reversible to the ions taken up fiom the solution 
Glasses which show definitely the bohaviom of a 
solid electrolyte (sodium electrode') also show always 
exchange electrodes particularly thn silver and 
hydrogen electrode Coitain soft glasses show only 
the hydrogen dec trodo except in alkaline solution 
It was of mtoiest to investigate whcthei other 
dielectrics would also show tho same behaviour 
With J Hainci and lately with J E heiguson, I 
investigated the electromotive behaviour of fused 
silica In this case also we found the existence of 
the sodium, silvoi, and hydiogen electrode 

In the ease of quartz, as in tho case of glasses, tho 
electromotive behaviour corresponds to the observa 
tions made when a c mrent passes the solid 

J E terguson and I s have investigated doling 
the last your the electromotive behaviour of thin 
paraffin hi ms Wo found also m this case the exist 

enco of sodium, potassium, hydrogen, and silver 
electrodes, and also (with some slight deviations, 
however) the oxistemo of a calcium electiode, which 
we faded to find in any of the glasses investigated 
These phenomena can be understood 8 if wo make 
the following assumption The number of places 
available for cations m the dielectric is linutoci and 
constant ( = o) Only one kind of ion, cations, are 
taken up by tho solid, and only those ions can migrate 
in tho solid In the state of equilibrium tho difference 
of potential, solid-solution, is the same for all kinds 
of ions present Neglet ting the number of ions given 
off by tne solid as compared with the concentration, c, 
in the solution, and treating the solid phase in first 
approximation hko a dilute solution, the following 
formula is obtained foi two kinds of ions present 


E- 


11T , 




In- 


K x u t 
, + K**i r| 


and A E tho potential difference in the 4 concentra 
tion cell * which alone is being measured 


BtTj c x + Ac* 
A A - m-- 

F Cj + ^o, 



In this formula c t are the concentrations in the solution, 
Ui are the mobilities m the solid phase, K t are the 
integration constants in the expression for the thermo - 
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dynamic potential of the ions present m the solid 
phase (solution tension) 

In this formula all the terms can be measured 
directly, since also A is given by a single experiment 
For pormutites and certain glasses, more complicated 
formulee have to be used, since the ions in tne solid 
phase cannot be treated as independent of one 
another, and since the amount of ions exchanged is 
comparable with tho concentration of the ions in the 
solution Kkkl Lark Korovit7 

Physical Laboratory, 

Purdue University, 

Lafayette, Indiana, 

Doc 26, 1630 

1 7e\t 1 hytnk 15 , 1923 

* Hull Am Phyi , Nov 1930 

* This formula lias been by mo since 19*24 for tlio Interpretation 

of (IUTl rent (x]>crlmental rcaultn See, for example Bull Am Ch em 
Soc April 1927, and J W V Oatcrhout, Bull ~Vat fics G'ounrtf, 6®, 
p 191, footnote 52 1920 


Protein Structure and Denaturatlon 

Astbuhv and Woods 4 fundamental work upon the 
muollai structure of the protein of wool fibres, 1 and 
the hypothesis they put forward as an explanation of 
the changes observed in the X ray pattern when such 
fibres are stretched, would seem to be full of signifi¬ 
cant e for protein chemistry m general 

Within the last ten years, dmeient linos of evidence 
hu\o been convoigmg upon the view that some regu 
lanty, os logvrds pattern and molecular size, underlies 
tho disonlt red confusion of data we possess relating 
to the piotemH of tho animal and vegetablo kingdoms 
Tho two most staking demonstrations in recent years 
of such uniformity are afforded by Svedberg’s brilliant 
application of tho ultracentrifuge to determine the 
particle mans of soluble proteins, 8 classes of ‘ mole 
eular weight' 1, 2, 3, and 6 times the common factor 
34,500 being distinguished, and Gorter and G rondel's 
demonstration 8 that under appropriate conditions 
soluble pi oterns exhibit the phenomenon of surface 
spreading on liquids, and that all occupy the same 
surface area irrespective of particle mass (1, 2, 3, or 6 
times 34,500) Using Svedberg’s common factor 
34,500 for the basis of their calculations, the Dutch 
workers obtain a value for the radius of the unit 
particle (22 5 A ) identical with that determined by 
Svedberg ex] wrimen tally 

The most significant foature of Gorter and GrendeFs 
work, however, is that their results imply a loosening, 
brought about by the surface forces, of the cohesive 
attraction holding the units of the aggregated proteins 
together Astbury and Woods 4 investigations reveal 
a somewhat similar, although internal, deformation 
of the keratin structure of the wool fibre, brought 
about by purely physical means Our conceptions of 
the chemical reactivity of protein structures clearly 
need revision in an attitude of greater attention to 
modem valence conceptions 

One more point cannot be too clearly emphasised 
which is common to the essential findings of Svedberg, 
Astbury and Woods, and Gorter and Grendel the 
changes observed, by these workers are strictly re- 
vertnble 

In conclusion, I should like to touch upon the prob¬ 
lem of protein denaturatlon, and to inquire whether 
it is not in the direction of such work as that of 
Astbury ami Woods that we have to look for a solu¬ 
tion of this problem 1 Denaturation of proteins, 
which can be brought about by mechanical as well as 
by chemical forces, is characterised by a loss of solu¬ 
bility at the isoelectnc point It was always thought 
to be an irreversible change, but Anson and Mirsky 4 
have recently demonstrated its reversible nature in 


March 21, 1931] 


NATURE 


441 


the cose of globin Some internal alteration takes 
plaoe during denaturation, as evidenced by the change 
in reactivity of the sulphur groups, 6 but neither acid 
or base binding capacity 6 nor osmotic pressure 7 are 
affected—that is to say, there is no scission Clearly, 
loss of isoeloctno solubility must be due to change in 
some internal tautomorio configuration 

It is difficult to avoid the suggestion that a change, 
similar to that postulated by Astbury and Woods in 
explanation of the behaviour of the stretched and 
unstretched wool fibre, may in reality be the essential 
happening attending denaturation The -CO-NH- 
group possesses strong pol&nty, but, by the rearrange 
ment of peptide linkages into what are virtually 
closed ring systems, affinity for water would be 
enormously diminished At present there exists no 
satisfactory hypothesis offering an explanation of 
denaturation Such a scheme as the above may 
reasonably be entertained until further evidence can 
be brought forward of a chemical or physico chemical 
nature which will throw more light upon tho problem 
Considering the remarkable and wholly unexpected 
results, mentioned above, of Gorter and Grendel, 
working upon protein surface films, it would seem 
that quantitative data bearing upon denaturation is 
likely to be obtained most readily by studios having 
a similar approach The forces at play within the 
liquid and at the interface possess no mean magm 
tudo Thoy are, however, susceptible of more precise 
control and exact manipulation than those involved 
in, lot us say, heat coagulation or the application of 
vigorous chemical reagents From a study of the 
surface phenomena exhibited by proteins under vary 
mg conditions, coupled possibly with an application 
of the X ray method to films of such protmns as can 
be made to give readily detectable diffraction photo 
graphs, 8 a solution not only of the denaturation pio 
cess but also of the structure of native proteins may, 
in the future, bo obtained 

Claude Rimtnuton 
Biochemical Department, 

Wool Industries Research Association, 

Leeds, Feb 13 

1 Astbury ami Woods Natch?, 136 013, 1030 

“ Hvodberff, koU 7 til , 51, 10 1030 

• Oorter and Orandul Proc Acad Sci Amsterdam. 31, 770, I92U 

4 Anson and MJrsky J Gen Physiol 13 469, J930 

• Harris Proc lloy Soc, B 94, 420, 1923 

• Booth Bxochrm J, 24, Kj8J930 

’ Huang and Wu Chin*** f Phynol ,4 221, 1030 

• OU, KoUmdchem Reih , 33, 10$, 1926 

Stellar Structure 

Thf current argument against Helmholtz’s con 
traction hypothesis concerning tho origin of the sun’s 
heat may be summarised as follows The gravita 
tional potential at a point within the sun is of the 
order of magnitude of its value at the surface, 2 x 10 16 
c g s units Thus contraction may have supplied 
energy 2x 10 u ergs per gram of the sun’s mass The 
sun now radiates 1 9 ergs per second foi each gram of 
its mass Further, the oarth’s crust has been solid 
for at least 1 5 x 10 8 years, dunng which time the sun 
may have radiated 9 x 10 18 ergs for each gram of its 
maw Hence “ it appears that the Helmholtz con 
traction-hypothesis cannot account for more than 
about two per cent of the energy which has been 
radiated by the sun dunng the earth’s life ” (Jeans, 
“Astronomy and Cosmogony”, p 100) Further, 
>4here is astronomical evidence that the whole life of 
the sun has been at least of the order of 10 u years 

It seems to have been overlooked that modem 
theories concerning the internal temperature and 
density distribution m the stars very much weaken, 
if they do not quite destroy the above argument If, 
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following Milno, 1 wo suppose that the mass of the star 
is much concentrated towards the centre, the first part 
of the above argument loses its force Fifty times as 
much onergy can be accounted for The longer time 
period of 10 la years may be due m part to the sun’s 
not having in the past radiated so much as it does at 
piesent 

If the opacity of tho stellar matorial varies as 
T l/(/>/T 6 ), where p m the density and T tho tem- 
peratuie (the only theoretical formula in the field is 
uf this form), it is possible that gaseous spheros of such 
material should contract to homologous density distn 
hutions and obey Lane’s law Such spheres can exist 
possessing any moss, radius, and luminosity within 
coitain limits, though, as I have shown, 3 this homo¬ 
logous contraction is a very special case The mass, 
radius, and luminosity, however, determine the rate 
of contraction The whole time required for the star 
to contract to its present size is 2(3# - € n )MT(L t 
where L and M are its present luminosity and mass, 
R and C 9 the gas constant and specific hoat of the 
material, and T the mean internal temperature 

For the sun, taking mean temporatuio 10 8 degrees, 
and {SR - O t ) to bo 2 5 x 10 s ergs per gram per degree, 
this gives a past life of 8 x 10* years This would be 
increased proportionately if, fotlowing Milne, we esti¬ 
mated the moan temperature of the sun higher The 
total energy radiated in the above lifo works out at 
2 4 x 10 17 ergs per gram and the ooitcsponding mean 
giavitational potential is 4 8 x 10 17 c g b units, not at 
all impossible if there is much concentration of mass 
towards the conti e Jn its oarly stages, howevor, the 
contraction would have been muc h slower, since, 
for smaller T, R would have been larger, and the 
opacity also would havo been laigor than that given 
by the abovo formula Indeed, opacity varying as 
^/(W^ 13 ) Rives an infinite time scale 

Helmholtz’s hypothesis appears, therefore, by no 
means to bo un tenable L H Thomas 

Department of Physics, 

Ohio State University, 

Feb 6 

1 NATUUR Autf 16 1930 T> 2*8 

* Monthly Notice* of the Royal Astronomical Society, November 1930, 
p 122 


Replacing the Telephone by a Loud Speaker in 
Conductivity Measurements 

It seems improbable that nobody should have ever 
tnod leplacing the telephone by a loud speaker in 
conductivity measurements, but I have never heard 
of it, nor road anything about its possibility and ad 
vantages , I will, therefore, describe it very briefly, as 
I feel convinced that it roprosents a roal improve 
ment over tho customs! y prooedure 

It consists simply m a two stage amplifier, with a 
factor of amplification of about 500, connected to a 
Kohlrausch bridge for measuring electrolytic conduc 
tivity, instead of the usual telephone, which is re¬ 
placed by loud speaker If, instead of a buzzer, a 
shielded osnllator is used, and if all the loads are 
lead coverod and properly earthed, the apparatus 
can be adjusted to give a musical note of variable 
intensity which permits the determination of the 
minimum sound much more easily, agreeably, and 
even a little more accurately than with the telephone 
I have found it a great improvement, and I hope this 
letter will encourage those interested in resistance 
measurements to try this scheme, which possibly 
they havo not used before simply because they were 
doubtful about its advantages 

- Lecomtb du Notfy 

Institut Pasteur, Pans, 

Feb 16 
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The Nature of the Virus Principle in Mosaic 
Disease 

During the course of investigation^) designed to 
determino the nature of the mfe< tive principle present 
in tho virus of tomato mosaic, a bacterial growth 
showing various forms was isolated Stained smears 
prepared from this showed ho many bacteria in a state 
of breakdown that the phenomenon seemed worth 
examining further 

The original isolations weio prepared as follows 
Pieces of tomato stem taken from plants showing 
symptoms of mosiae disease and 1 stupe ’ disease, 
wore sterilised on the outsido with calcium hypo 
chlorite, and inserted into tubes of potato agar No 
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the filtrates from L3 and Lb filters were added 
Ponied plates confirmed this observation 

Potato broth tubes to which LZ filtrate of healthy 
tomato juice was added remained turbid, and neither 
decrease in the number of baotena present nor change 
of form have boon observed The action of the virus 
seems limited to certain organisms, for when added to 
mixed bioth cultures prepared from soil and horse 
mamne, no obvious cloanng oi browning resulted 
Jn view of these results, which have boon repeatedly 
obtained, it is suggested that the pnnciple causing 
mosaic disease of tho tomato is of the bacteriophage 
type, which, in the first place, enters the plant with 
the organism it parasitises in Nature and, becoming 
adapted to life within the tissues of the tomato plant. 



Rio I Ho 2 1* io 3 


growth resulted for ten weeks , but in the twelfth 
week three tubes showed a grey-brown bacterial 
growth on the agar round the piece of tomato tissue 
Stained smears Bhowed small clear areas (Fig 1) 
at a magnification of 150 (In the reproduction, all 
the illustrations have been reduced to two-thirds of 
their original sue.) When examined at a magnifica¬ 
tion of 1260 these areas appeared as in Fig, 2 The 
bacterial oeUs had been destroyed, leaving a granular 
i deposit with deeply staining fragments strongly 
raS Qgnhl i ng minute organisms At other portions of 
the smears (Fig 3), oertain cells were seen to be much 
swollen and speckled with minute darkly staining 
granules Cultures of the original growth were emulsi¬ 
fied with water and filtered through a sterile Chamber- 
land L3 filter When added to a broth culture of the 
original growth which had been freed so far as possible 
from ‘ phage \ some slight clearing and diminution of 
the number of baotena resulted 
In view of the conditions under which the onginal 
isolations were obtained, it seemed possible that the 
baotenophage pnnciple present in the cultures might 
be the active virus of mosaio disease present in the 
tomato tissue from which the isolations were prepared 
Consequently, a quantity of virus was extracted 
from a tomato plant onginal ly inoculated with the 
virus of Aucuba mosaio disease, but which, since 
inoculation, had also developed symptoms of ' stripe ’ 
disease Portions of the vinis wiuoh had passed 
through LZ, Lb, and LI filters under aseptic condbtions 
were tubed separately These were added mice 
lota to turbid potato broth cultures of the onginal 
growth whioh had been freed so far as possible from 
r phage * In 24 hours, the tubes receiving filtrates 
from the LZ and Z/5«filters showed slight clearing, and 
in 48 hours, there was definite clearing of these tubes, 
and m some cases very slight clearing and browning 
where the filtrate from an LI filter had been added 
Microscopic examination of drops from the cultures 
showed an appreciable diminution of baotenal num¬ 
bers accompanied by apparent fragmentation when 
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causes the symptoms now associated with mosaic 
disease 

If this view be oorrect, its implications in the study 
of virus diseases are considerable 

W F Bbwley 

Experimental and Research Station, 

Cheshunt, Herts, Mar 5 


Hardening of Motl, a Japanese Rice Food-stuff, 

In the course of my researches on the mechanism 
of the setting and hardening of cement, and on ac¬ 
count of the similarity of the problems involved, I 
have investigated also the problem of the hardening 
of moti, a Japanese nee food-stuff Glutinous rioe, 
previously steamed with special apparatus, is made 
into moti by pounding In the air, it hardens into 
a stone-like mass The results I have obtained 
so far are as follows 

(1) The hardening phenomenon occurs in two ways i 
(a) It may be due to desiccation, that is, the water 
in the moti goes off into the air, the result being the 
formation of a stone like mass, or (6) it may be 
due to internal changes For example, when freshly 
prepared soft moH is preserved under paraffin, 
although desiocation is thus prevented, the moU 
hardens, but to a somewhat soft mass This maw 
hardens further on exposure to the air, cracking and 
forming a stone like mass 

(2) By differential thermal analysis in a specially 
designed vessel, during both cooling and heating, 
moti shows at 63 5° C a transition point This change 
is reversible The transition point does not appeal 
with freshly prepared moti, but it appears with moti 
which has been cooled once m a hermetically sealed 
vessel 

(3) J R Katz (Ze\t physxk Chem , A, 150, 37, 
1930, etc ) suggested a transition point at abouf 
60° C in the staling prooesa of bread, and thinks tta 
existence of this point is the cause of bread beoomim 
stale So far as moti is ooticemed, this does not 
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hold good, although it has some relation to the cause 
of the hardening ot moti referred to in (1) Moti , 
when once hardened, can begin t<> soften at a tom 
poraturo somewhat below the transition point, and 
the water of rrwti is connected with its hardness 
These facts show that the constitution below and 
above the transition point is not the only factor in 
the determination of hardness 

(4) My views (J Phya Chew , 31, 933 , 1927 
Zcment % 19, 842 , 1930) on the mechanism of the 
setting and hardening of cement aio to a great extent 
applicable also to tho hardening piocess of moti 
In brief, the hardening is due to the decrease of 
free water in tho systom In tho case (la) above, 
free water in moti escapes to the ex tenor In the 
case (16), free water which exists at higher tempera 
tures loses its freedom m cooling, becoming water 
of crystallisation, adsorbed m a ter, etc It may be that 
the transition point 63 6° C is connected with tho 
water of crystallisation As to the water of crystal 
lisation in start h, the opinion of St v Naray Szabb 
(Zeit physik (Jhrm , A, 161, 420 , 1930) is suggestive 
Details of this work will appear in the Scientific 
Papers of this Institute 

Tutomu Maeua 

The Institute of Physical and 
Chemical Research, 

Hongo Komagome, Tokyo, 

Japan, Jan 31 


Geo-electrical Prospecting, 

In my article published in Nature of Jan 3 of this 
yoar, entitled Geo electncal Prospecting by A C 
Bridge Methods ”, I stressed a disadvantage of the 
well-known A C equipotential line method of pro¬ 
specting, which is sometimes so serious as to preclude 
the use of the method altogether The difficulty 
arises from the fact that large out of phase components 
occur in the neighbourhood of the more highly con¬ 
ducting ore-bodies and that in such circumstances it 
is impossible to locate equipotential points with any 
degree of accuracy In extreme oases there are no 
distinguishable minima from which the general trend 
of the current distribution may be determined 

I am wntmg to direct attention to a means of 
overcoming this difficulty which was recently sug 
gested to me by D C Gall, who at the time was 
visiting one of my field parties He proposed that a 
small search coil should be placed m senes with the 
detecting circuit, which usually consists of a pair of 
pointed rods connected by 60 feet or so of wire to an 
amplifier and headphone Since the emf induced 
in the coil will be in quadrature with the current, 
whereas that in the ground is approximately in phase 
with the current, it was to be expected that by 
suitably orientating the search coil it would be possible 
to balance the out-of-phase component and so locate 
the in phase equipotential points with precision 
Mr Gall’s suggestion has now been tried out and 
has proved most satisfactory, and there can be no 
doubt that it constitutes an improvement lh the 
equipotential line method which will prove of great 
practical value In the tests recently earned out, 
the cod was permanently attaohed to the amplifier 
box on the back of the operator The latter, by 
slightly adjusting the position of his body, can 
quickly bring the coil into such a position that the 
equipotential points may be accurately located on the 
ground, complete silence being observed in the 
telephones A Broughton Edge 

Australia House, 

Strand, London, WC2, 

Mar 17 
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Enumeration of Magic Square* of the Wi 
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In Nature of Oct 17, 1926, p 673,1 gave the above, 
but I wa h not then able to give the number of squares 
of B and C I can now complete this A has a 
‘Heai t ’ magic m its 3 rows, 3 columns, and 2 diagonals, 
and with its 21 positions inside a aquaie of 5th order 
has 649,168 squares B has a 1 Heart ’ with only its 
3 rows, 3 cohmins magic, and with its 21 positions of 
all proportions from 52/13—26/39 has 720,388 squares 
C has a ‘ Heart’ without the number 13, and in its 
18 positions has 3656 squares 

Including all typos of Hquares thus far, I have 
brought the grand total of magic squares of 6th order, 
whose 6 rows, 5 columns, and 2 diagonals arc magic, 
to 1,623,768 Ono typo only has one solitary square, 
but this type can be transformed by inversion into 
three other types, with their complementary squares 
of the proportion 62/13, each having a solitary 
square I give it as unique 

(?) 0 a 0 14 
(to) 0 ib 0 _*o 

0 (8) lb 0 * 

21 17 1 21 2 

15 22 4 18 6 

Propn 26/19 

J C Burnett 

Barks ton, 

Nr Grantham, Lines, 

Feb, 6, 


Climatic Control in the Reproductive Cycle 

In my letter in Nature of Feb, 7, p 200, entitled 
44 Embryology and Evolution ”, I referred to a cor¬ 
relation between magnetic solar radiation and the 
reproduction of fur-bearing animals Statement* to 
the effect that such a correlation has been proved to 
exist are frequent, and are also found in certain 
text-books, but there seems to be considerable doubt 
as to their validity 

I have, therefore, sought to obtain reliable evidence 
on this subject, and I am indebted to the Governors 
and Committee of the Hudson’s Bay Company, and 
to Mr Charles Elton,*of Oxford, for information which 
is of value in showing that such a correlation was 
originally suggested by Mr Elton m 1924 as an hypo- 
thesis only, and that it has erroneously been elevated 
gradually by others to the rank of fact 

I am informed by the Hudson's Bay Company that 
its trading operations are not based on the indica¬ 
tions of sunspot activity nor on those of other meteoro¬ 
logical conditions , while Mr Elton's view is that 
though sunspot influence has to be ruled out defin¬ 
itely, there is, nevertheless, some proof of climatic 
control in the reproduction cycle of fur bearers 

The phenomenon of photopenodioity in plants 
might well be substituted in my original argument 
as an example of an external control m the activities 
of the living cell 

Malcolm E MacGregor 
Wellcome Field Laboratory, 

Wisley, Surrey 
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Oceanographical Expedition of the Dana , 1928-1930 

By Prof Johannes Schmidt, Ph D , D Sc , 
Carlsbcrg Laboratory, Copenhagen, Leader of the Expedition 


I N Nature of Doc 29, 1928, Prof D'Arcy W 
Thompson gave an outline of the plans and 
scope of this expedition on board the Royal Danish 
Research Ship Dana This vessel, with its ex¬ 
perienced master, Captain G Hansen, and staffed 
oy officers of the Royal Navy, was placed at the 
disposal of the expedition by the Danish Govern¬ 
ment The cost of the expedition however, was 


Admiral HRH Prince Valdemar of Denmark 
was patron of the expedition, and it was controlled 
by a committee, the presidents of which were the 
late Prof C H Ostenfeld and Prof A B Drach- 
mann, president of the Carlsbeig Foundation, G C 
Amdrup, Vice-Admiral of the Royal Danish Navy, 
was vice-president of the committee 
It was my good fortune to have among the 
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Htl 1 —Royal Danish Kosottrrh Ship Dana ( KM) tonu) ut anchor In IMyniouth Hoad* Juno 21, 30S0, on her return from th« 

circumnavigation expedition 


defrayed by the CarlHberg Foundation, the largest 
scientific fund in Denmark, hence the official 
title “ The Carlsbcrg Foundation's Ocoanograph 
ical Expedition round the World 1928-30 under 
the Leadership of Professor Johannes Schmidt 9 * 
Prof D'Arcy Thompson has already noted in 
detail one of the main tasks of the expedition, 
namely, an investigation of the life-history of the 
Indo-Pacific fresh water eels (Angu%lla) t in similar 
fashion to the work I had already carried out in 
the case of the North Atlantic fresh water eels 
What I propose to do here is to gi^e a brief account 
of the main points in the working methods and plans 
of the expedition, and then give two illustrations of 
the results, one drawn from the biological side, the 
other from the hydrographic side, thS latter has 
been prepared by my colleague, Mr Helge Thomsen 
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scientific workers several colleagues from my earlier 
expeditions, the zoologists Dr P Jesperson, Dr 
A V Tamng, and Mr A F Bruun, the physicists 
Dr J N Nielsen and Mr Helge Thomsen, and the 
botanist Prof Ove Paulsen , the botanist Mr 
E Nielsen also took part m the expedition 
Further, two Danish zoologists, Dr Th Mortensen 
and Dr R Sparck, spent some time on board 
engaged in bottom work, the former at St Helena 
ana the Cananes, the latter in the Mediterranean 
The expedition occupied two years The Dana 
left Copenhagen on June 14, 1928, and after 
circling the globe in a westerly direction, returned 
home on June 30, 1930 The total number of 
stations amounted to 661, and the distance covered 
was 65,000 miles, with a ooal consumption of 
3358 tons It should be mentioned that the 
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Dana, through her short-wave radio station, was to those of the Challenger expedition, in whioh the 
in direct communication with the Copenhagen pelagic collections played a more subordinate part 
station during the whole expedition , even at the The most characteristic features of the working 



! ia 2 —Route of the Dana round the world June 14 1928-Juno 30 1030 


antipodal region near New Zealand the com 
mumcation was perfect 

The route mapjied with legard to the eel in 
vestigations was earned out almost completely 
according to plan , but oving to the 
limited ooal capacity of our small vessel, 
we did not succeed in visiting all the 
regions in the Pacific and Indian Oceans 
that had been included m the scheme a 
The chart (Fig 2) shows the course of 
the Dana round the world It ran m 
the main parallel with the equator, 
except in the western Pacific and on tho 
lost lap, where it turned vertical to the * 
equator from the Cape of Good Hope 
homewards 

The object of the expedition was not 
ta bring homo collections of zoological 
raretios The main general task was to 0 
study the distribution of tho commonast 
oceanic species and genera m the three 
great oceans, and—having regard for 
the physical and chemical conditions 
under which they live—to seek some 
understanding of the factors ooncerned d 
in this actual distribution and to make 
some contnbution to their life-histones 

Whilst the expedition of tho Dana's 
great predecessor, the Challenger , was 
chiefly concerned with the investigation fig 3 —Met 
of the bottom and its fauna, our ex- ^SStoA 
pedition was m special degree a pelagic a i* n 

expedition We investigated especially J MeU 

the upper and middle water layers and <* 
their inhabitants, and as we had the 
best pelagic fishing apparatus of the present time at 
our disposal, I venture to hope that our results will 
form, to a not inconsiderable extent, a supplement 
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methods and plans of the Dana expedition may be 
summarised m three groups 

1 With the aid of the most efficient apparatus, 
to obtain a very large material, nch in individuals, 



Fig 3 Metamorphosis of Nettorhamphut ingolfianus, Jobs Schmidt Specimens 
from tho Sargaaao Sea, showing transformation from the larval to the eel stage 
Photo A F Bruun 

a Larval staae 67 mm r Metamorphosis stage 84 mm 

b Metamorphosis stage 71 mm / , , 78 5 mm 

c , ,*77 mm a , 83 mm 

d .. 82 mm A „ „ 88 mm 


of the pelagic life in the different depths of the 
various oceans 

2 With the aid of simultaneous, methodical 
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investigations on the physical and chemical com 
position of the different water layers, to obtain data 
which would permit us to conclude under what en¬ 
vironmental c onditions each single one of the millions 
of pelagic organisms, taken m our nets, may live 

3 By moans of the large pelagic material, which 
in numerical richness of the single species pre¬ 
sumably surpasses that of earlier expeditions round 
the world, to subject a number of important 
oceanic species or genera to a finer analysis, with 
reference to classification, than has previously been 
possible with the frequently somewhat scanty 
material available from the distant waters To 
supplement the third point, J may add that the 
investigations of recent years, inter aim those especi 
ally of the fiesh water eels, have shown that the 
treatment of the life histoiy of a form (in part also of 
its distribution) must descend to the lowest system 
atie units But these units cannot be leached, as a 
rule, unless one has a large material of individuals, 
on which one can use biometric methods similar 
to those applied by Hemcke and others to vaiious 
northern food fishes, and which I have myself 
used for u number of years in the series of " Racial 
Investigations ” published by the Carlsbt rg Labora 
tor^ sinct 1017 

I nourish, therefore, the hope that our large and 
u ch mate lift] from the three oceans, dealt with in 
this mannoi and from this point of view, may 
contribute new and important mfoimation regard 
mg the species and genera of the pelagic fauna, 
their distribution m the oceans, their defiendenee on 
environmental conditions, and their life histones 
I refer heie specially to the fishes which seem in 
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marked degree suitable to biometric treatment, 
not least because the numerous larvae can often 
be included in the investigation-several of the 
principal characters for the finer analysis, such as 
number of fin rays and especially vertebrae, being 
already fixed in the larval stage In addition, my 
assistants, several of whom took part in the ex¬ 
pedition, are well acquainted with these investiga¬ 
tions, each in his own group—I may mention here 
Dr A V TAmng, whose work on the specifically 
and individually nch group of Scopelids has 
already won general recognition 
The expedition’s field of operations embraced 
not only the three oceans, but also many of the 
principal enclosed seas , Mediterranean, Caribbean, 
Banda, Celebes, Sulu and Mindanao, and the China 
Seas The following table summarises the number 
of the principal pelagic and hydrographical opera 
tions, etc , in the three oceans 


Horizontal hauls 
with large po 
laRic nets 
Vertical hauls 
with Hilk nets 
Poop soa wator 
samples 

WhoHoumimga 


South 

TaclAi 

North 

Pnclflc 

Indian 

OrOMi 

Atlantic 

<10(5 

377 

1046 

1034 

102 

97 

74 

161 

1110 

763 

917 

1383 

2025 

890 

2215 

3064 


It will naturally take some time before the large 
amount of material can be worked out fully, but a 
few examples of the results of the expedition may 
already lie given 

(To be continued ) 


Centenary of William Symington 

By Eng Capt Edgar C Smith, OBE,RN 


rPHE invention of the steam boat, or rather the 
1 application of the steam engine to the pro 
pulsion of vessels, the successful solution of which 
involved many problems, will always remain one 
of the great landmarks of human progress On 
no other single project of the same nature, perhaps, 
w as time and thought, energy and wealth, expended 
so lavishly, and the recognition of the labours 
of its inventprs is, then.fore, a moral obligation 
Many of the projectors of steam navigation are 
known to us only by their patents or pamphlets, 
some are remembered for then ingenious suggestions 
and inventions, and a few by their persistent efforts 
to achieve what the majority of their fellows thought 
impracticable ‘ CVazy Rumsey ” and Fulton’s 
Folly ” are but two of the epithets which remind 
us of the scepticism the pioneers had to face But 
neithor derision noi* opposition, failure nor dis¬ 
appointment, los4 of health nor wealth, could stay 
the hand of progress There was always someone 
to step into the ranl^p to take the place of the 
fallen until the final goal was readhed 

" Ccuerally what is usually called an invention *\ 
said the late Sir Charles Parsons, “ is the work of 
many individuals - each one adding* something 
to the work of his predecessors ” This was true 
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only to a limited extent m the case of the steam 
boat, for the experiments of the Marquis de 
Jouffroy in France, of Fitch, Rumsey, Stevens, and 
Fulton m the United States, and of Miller, Syming¬ 
ton, Stanhope, and Bell in Great Britain, were 
largely independent of each other Steam naviga¬ 
tion as a regular means of transport is usually 
associated with the Clermont of Fulton and the 
Comet of Bell, built respectively in 1807 and 1812, 
but, as a matter of fact, the problem had already 
been completely solved m 1802 by Symington when 
he engined the Charlotte Dundas, and it was a 
cruel stroke of fate which robbed him of the fame 
which should have made him known as the ‘ father 
of steam navigation ’ The machinery he placed in 
the Charlotte Dundas was not surpassed in simplicity 
and suitability for fifty yoars, it was far superior 
to that used by any of his predecessors, or even 
that supplied by the famous firm of Boulton and 
Watt for Fulton’s Clermont If, therefore, he is 
denied the title of the ‘ father of steam navigation \ 
no one can withhold from him the name of the 
1 father of marine engineering 1 

Symington, the centenary of whose death occurs 
on Mar 22, was bom in the mining village of Lead- 
(Confirmed on p 455 ) 
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The End of the World from the Standpoint of Mathematical Physics.* 

By Sir Arthur S Eddington, F R S 


^T^HE world—or space-time—is a four dituen 
sional continuum, and consequently offers 
a choice of a great many directions in which we 
might start off to look for an end , and it is by no 
means easy to describe “ from the standpoint of 
mathematical physics ” the direction in which I 
intend to go I have therefore to examine at some 
length the preliminary question, Which end 2 

Spherical Space 

We no longer look for an end to tho world in its 
space dimensions We have reason to believe that 
so far os its space dimensions are concerned the 
world is of spherical type If we proceed in any 
direction in space we do not come to an end of spate, 
nor do we continue on to infinity , but, after 
travelling a certain distance (not inconceivably 
great), we find ourselves back at our starting point, 
having * gone round the world ’ A continuum 
with this property is said to be finite but unbounded 
The surface of a sphere is an example of a finite 
but unbounded two dimensional contmuum , our 
actual three dimensional space is believed to have 
the same kind of connectivity, but naturally the 
extra dimension makes it more difficult to picture 
If we attempt to picture spherical space, we have 
to keep in mind that it is the surface of the sphere 
that is the analogue of our three-dimensional space, 
the inside and the outside of the sphere are fictitious 
elements in the picture which have no analogue in 
the actual world 

We have recently learnt, mainly through the 
work of Prof Lemaitre, that this spherioal space 
is expanding rather rapidly In fact, if we wish to 
travel round the world and get back to our starting 
point, we shall have to move faster than light, 
because, whilst we are loitering on the way, the track 

* PrakfentbU tMttm to tl» MathemUlo*! AwocUUon, delivered on 
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ahead of us is lengthening It is like trying to run 
a race in which the finishing tape is moving ahead 
faster than tho runners We can picture tho stars 
and galaxies as embedded in tho surface of a rubber 
balloon which is being stoaddy inflated , so that, 
apart from their individual motions and the effects 
of thur oidmary giavitationa 1 attraction on one 
another, celestial objects are becoming farther and 
fai ther apart simply by the inflation It is probable 
that the spiral nebulae aie so distant that they 
are very little affected by mutual gravitation and 
exhibit the inflation effect in its pure form It has 
been known for some yeais that they are scattering 
apart rather rapidly, and we accept their measured 
rate of recession as a determination of the rate of 
expansion of tho world 

From the astronomical data it appears that the 
original radius of space was 1200 million light years 
Remembering that distances of celestial objects up 
to several million light years have actually been 
measured, that does not seem overwhelmingly 
great At that radius the mutual attraction of the 
matter in the world was just sufficient to hold 
it together and check the tendency to expand 
But this equilibrium was unstable An expansion 
began, slow at first, but the more widely the 
matter was scattered the less able was the mutual 
gravitation to check the expansion We do not 
know the radius of space to-day, but I should 
estimate that it is not less than ten times the 
original radius 

At present our numerical results depend on 
astronomical observations of the speed of scattering 
apart of the spiral nebulae But I believe that 
theory is well on the way to obtaining the same 
results independently of astronomical observation. 
Out of the recession of the spiral nebulae we can 
determine not only the original radius of the 
universe but also the total mass of the universe, 

Vi 
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and hence the total number of protons in the world 
I find this number to be either 7 x 10 78 or 14 / 10 7fi * 
I believe that this nunibei is very closely connected 
with the ratio of the electiostatic and the gravita 
tional units of force, and, apart from a numeiical 
coefficient, is equal to tho square of the lfttio If 
F is the latio of the electrical attiaction between 
a proton and electron to their grav itational attrac 
tion, we find F 2 ^-5 3 * 10 78 Thete ate theoretical 
reasons for believing that the total number of 
particles in tho world is <lF 1 > where a is a simple 
geometrical factor (jierhaps involving v) It ought 
to be possible l>efore long to find a theca eta al value 
of a % and so make a (omplete connexion between 
the observed rate of expansion of the nmverbe and 
the ratio of electrical and gravitational foiccs 

Siunposts for Time 

I must not dally over spa< o any longer but must 
turn to time The world is dosed in its space 
dimensions but is open in both directions m its 
time dimension Proceeding fiom * here * m any 
direction in space we ultimately come back to 
‘ here ’ , but proceeding from now ’ towards the 
futuro or the past we shall nev er come across 4 now ' 
again Theie is no bending round of time to bring 
us back to the moment wo started ftom In 
mathematics this difference is provided for by the 
symbol y/ - 1, just as the same symbol uops up in 
distinguishing a closed ellipse and an open hyperbola 

If, then, we are looking for an end of tho world— 
or, instead of an end, an indefinite continuation for 
ever and ever—we must start off m one of the two 
time directions How shall we deudo which of 
these two directions to tako ? It is an important 
question Imagine yourself in some unfamiliar 
part of space time so as not to be biased by con¬ 
ventional landmarks or traditional standards of 
reference There ought to be a signpost with one 
arm marked ‘ To the future 1 and the other arm 
marked ‘To tho past ’ My first business is to find 
this signpost, for if I make a mistake and go the 
wrong way I shall lead you to what is no doubt an 
‘ end of the world', but it will be that end which is 
more usually described as the beginning 

In ordinary bfe the signpost is provided by 
consciousness Or perhaps it would be truer to 
say that consciousness does nofcsbofcher about sign¬ 
posts , but wherever it finds itself it goes off on 
urgent business in a particular direction, and the 
physiciRt meekly accepts its lead and labels the 

* TMi ambiguity U Inftop*r*bto from tlie operation of counting the 
number of particle* in finite but unbounded ep«ce It 1* linpoeriole to 
tell whether the proton* he yd been counted once or twice over 


course it takes ‘ To the future * It is an important 
question whether consciousness in selecting its 
direction is guided by anything in the physical 
world If it is guided, we ought to be able to find 
directly what it ih in the physical world which 
makes it a one way street for conscious beings 
The view is Hometunes held that the * going on of 
time ’ does not exist in the physical world at all 
and is a purely subjective impression According 
to that \ icw, the difference between past and future 
in the material universe has no more significance 
than the difference between right and left The 
fact that experience presents space time as a cine¬ 
matograph film which iR always unrolled in a par¬ 
ticular direction is not a property or peculiarity of 
the film (that is, the physical world) but of tho way 
it is inserted into the cinematograph (that is, con 
sciouRness) In fact, the one-way traffic in time 
anses fiom the way our material bodies art geared 
on to our consciousness 

“Nature has made our gears m such a way 
That wo can never got into reverse” 

If this view is right, ‘the going on of time * 
should be dropped out of our picture of the physical 
universe Just as we have dropped the old geo¬ 
centric outlook and other idiosyncrasies of our 
circumstances as observers, so wo must drop the 
dynamic presentation of events which is no part 
of the universe itself but is introduced in our 
peculiar mode of apprehending it In particular, 
we must bo careful not to treat a past to*future 
presentation of events as truer or more significant 
than a future to-past presentation We must, of 
course, drop the theory of evolution, or at least set 
alongside it a theory of anti evolution as equally 
significant 

If anyone holds this view, I have no argument to 
bring against him I can only say to him, " You 
are a teacher whose duty it is to inculcate in youth¬ 
ful minds a true and balanced outlook But you 
teach (or without protest allow your colleagues to 
teach) the utterly one-sided doctrine of evolution 
You teach it not as a colourless schedule of facts 
but as though there were something significant, 
perhaps even morally inspiring, in the progress 
from formless chaos to perfected adaptation This 
is dishonest, you should also treat it from the 
equally significant point of view of anti-evolution 
and discourse on the progress from future to past 
Show how from the diverse forms of life existing 
to-day Nature anti-evolVed forms which were mow 
and more unfitted to survive, until she reached 
the sublime crudity of the palaeozoic forms Show 
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how from the solar system Nature anti evolved a 
chaotic nebula Show how, in the course of pro 
grass from future to past, Nature took a universe 
which, with all its faults, is not such a bad effort of 
architecture and—in short, made a hash of it ” 

Entropy and Disorganisation 

Leaving aside the guidance of consciousness, we 
have found it possible to discover a kind of sign 
post for time in the physical world The signpost 
is of rather a curious character, and I would scaicely 
venture to say that the discovery of the signpost 
amounts to the same thing as the discovery of an 
objective ‘ going on of time * in the universe But 
at any rate it serves to discriminate past and future, 
whereas there is no corresponding objective dis 
tinction of left and right The distinction is pro 
vided by a certain measurable quantity called 
ontropy Take an isolated system and measure 
its entropy 8 at two instants t x and t 2 We want 
to know whether t x is earlier or later than t> without 
employing the intuition of consciousness, which is 
too disreputable a witness to trust in mathematical 
physics The rule is that the instant which cone 
sponds to the greater entropy is the later In 
mathematical form 

dSjdt is always positive 

This is the famous second law of thermodynamic s 

Entropy is a very pern bar conception, quite un 
like the conceptions ordinarily employed in the 
classical scheme of physics We may most con 
veniently describe it as the measure of disorgamsa 
tion of a system Accordingly, oui signpost for 
time resolves itself into the law that disorganisation 
increases from past to future It is one of the most 
curious features of the development of physics that 
the entropy outlook grew up quietly alongside the 
ordinary analytical outlook for a great many years 
Until recently it always ‘ played second fiddle ’ , 
it was convement for getting practical results, but 
it did not pretend to convey the most jKsnetrating 
insight But now it is making a bid for supremacy, 
and I think there is little doubt that it will ulti* 
mately drive out its rival 

There are some important points to emphasise 
First, there is no other independent signpost for 
tune, so that if we discredit or * explain away * this 
property of entropy, the distinction of past and 
future in the physical world will disappear alto 
gether Secondly, the test works consistently , 
isolated systems in different parts of the universe 
agree in giving the same direction of time Thirdly, 


in applying tho tost we must make certain that our 
system is strictly isolated Evolution teaches us 
that more and more highly organised systems 
develop as time goes on , but this does not con¬ 
tradict the conclusion that on the whole there is 
a loss of organisation It is partly a question of 
definition of organisation , from the evolutionary 
point of view it is quality rather than quantity of 
organisation that is noticed But, m any case, the 
high organisation of those systems is obtained by 
draining organisation from othor systems with 
which they come in contact A human being as 
he grows from past to future becomes more and 
more highly organised —at least, he fondly imagines 
so But if we make an isolatod system of him, that 
is to say, if wo cut off his supply of food and drink 
and air, he speedily attains a state which everyone 
would recognise as ‘ a state of disorganisation’ 

It is possible for tho disorganisation of a system 
to liecomc complete The state then reached is 
called thermodynamic equilibrium Tho entropy 
can increase no fuither, and, .inco the second law 
of thermodynamics forbids a decrease, it remains 
constant Our signpost for time disappears, and 
so far as that system is concerned, time ceases to 
go on That does not mean that time ceases to 
exist, it exists and extends just as space exists and 
extends, but there is no longer any one way pro¬ 
perty It is like a one w r ay stieet on which there 
is never any traffic 

Let us return to our signpost Ahead there 
is ever increasing disorganisation Although the 
sum total of organisation is diminishing, certain 
parts of the universe are exhibiting a more and 
more highly specialised oigamsution , that is the 
phenomenon of evolution But ultimately this 
must be swallowed up in the advancing tide of 
chance and ehaoH, and the whole universe will reach 
a state of complete disoiganisation—a uniform 
featureless mass in thermodynamic equilibrium 
This is the end of the world Time will extend on 
and on, presumably to infinity But there will be 
no definable sense in which it can be said to go on 
Consciousness will obviously have disappeared 
from the physical world befoie thermodynamical 
equilibrium is reached, and dS/dt having vanished, 
there will remain nothing to point out a direction 
m time 

The Beginning of Time 

It is more interesting to look in the opposite 
direction — towards the past Following time 
backwards, we find more and more organisation in 
the world If we are not stopped earlier, we must 
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come to a time when the matter and energy of the 
world had the maximum possible organisation To 
go back further is impossible Wo have come to 
an abrupt end of space time—only wo generally 
call it the ‘ beginning ’ 

I have no 1 philosophical axe to grind * in this 
discussion Philosophically, the notion of a be 
ginning of the present order of Nature is repugnant 
to me I am simply stating the dilemma to which 
our present fundamental conception of physical 
law loads us I see no way round it, but whether 
future developments of science will find an escape 
I cannot predict The dilemma is this —Surveying 
our surroundings, we find them to be far from 
a *fortuitous concourse of atoms ’ The picture 
of the world, as drawn in existing physical theories, 
shows arrangement of the individual elements for 
which tho odds are multilhons* to 1 against an 
ongin by chance Some people would like to call 
this non landorn feature of the world purpose or 
design , but I will call it non-committally anti¬ 
chance Wo are unwilling to admit in physics that 
anti chance plays any part in the reactions between 
tho systems of billions of atoms and quanta that 
we study, and indeed all oui experimental evi 
dence goes to show that these are governed by the 
laws of t hance Accordingly, w e sweep anti chance 
out of tho laws of physics—out of the differential 
equations Naturally, therefore, it reappears in 
the boundary conditions, for it must bt got into 
the scheme somewhere By sweeping it far enough 
away from the sphere of our current physical prob¬ 
lems, we fancy we have got nd of it It is only 
when some of us are so misguided as to try to get 
back billions of years into the past that wo find the 
sweepings all piled up like a high wall and forming 
a boundary—a beginning of time—which wo cannot 
climb over 

A way out of the dilemma has been proposed 
which seems to have found favour with a number 
of scientific workers I oppose it because I think 
it is untenable, not because of any desire to re 
tain the present dilemma I should like to find a 
genuine loophole But that does not alter my 
conviction that the loophole that is at prosent 
being advocated is a blind alley I must first deal 
with a minor criticism 

I h£ve sometimes been taken to task for not 
sufficiently emphasising m my discussion of these 
problems that the results about entfopy are a matter 
of probability, not of certainty I said above that 
if we observe a system at two instants,-the instant 

• I tiao “ lnuIUflioJw u » general term for numbers of order 10 I#1 * or 
larger 


corresponding to the greater entropy will be the 
later Strictly speaking, I ought to have said that 
for a smallish system the chances are, say, 10 20 to 1, 
that it is the later Some critics Beem to have been 
shocked at my lax morality in making such a state¬ 
ment, when I was well aware of the 1 in 10 20 chance 
of its being wrong Let me make a confession I 
have in the past twenty-five years written a good 
many papers and books, broadcasting a large 
number of statements about the physical world 
I fear that for not many of these statements is the 
risk of error so small as 1 in 10 20 Except in the 
domain of pure mathematics, the trustworthiness 
of my conclusions is usually to be rated at nearer 
10 to 1 than 10^° to 1 , even that may be unduly 
boastful I do not think it would be for the benefit 
of the world that no statement should be allowed 
to be made if there were a 1 in 10 20 chance of its 
being untrue , conversation would languish some¬ 
what The only persons entitled to open their 
mouths would presumably be the pure mathe¬ 
maticians 

Fluctuations 

The loophole to which I referred depends on the 
occurrence of chance fluctuations If we have a 
number of particles moving about at random, they 
will in the course of time go through every possible 
configuration, so that even the most orderly, the 
most non chance configuration, will occur by chance 
if only we wait long enough When the world has 
reached complete disorganisation (thermodynamic 
equilibrium) there is still infinite time ahead of it, 
and its dements will thus have opportunity to take 
up evory possible configuration again and again 
If we wait long enough, a number of atoms will, 
just by chance, arrange themselves m systems as 
the> are at present arranged m this room , and, 
just by chance, the same Bound-waves will come 
from one of these systems of atoms as are at present 
emerging from my bps, they will strike the ears 
of other systems of atoms, arranged just by chanoe 
to resemble you, and in the same stages of attention 
or somnolence This mock Mathematical Associa¬ 
tion meeting must be repeated many tunes over— 
an infinite number of tunes, m fact—before t reaches 
+ oo Do not ask me whether I expect you to be¬ 
lieve that this will really happen f 

11 Logic is logic That’s all I say ” 

So, after the world has reached thermodynam¬ 
ical equilibrium the entropy remains steady at its 

f I am hopeful that the doctrine of the " expending onlveree” will 
Intervene to prevent It* happening 
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maximu m value, except that * once m a blue moon 1 
the absurdly small chance comes off and the entropy 
Stops appreciably below its maximum value When 
this fluctuation has died out, there will again be 
a very long wait for another coincidence giving 
another fluctuation It will take raultilhons of 
years, but we have all infinity of time before us 
There is no limit to the amount of the fluctuation, 
and if we wait long enough we shall come across a 
big fluctuation which will take the world as far from 
thermodynamical equilibrium as it is at the present 
moment If we wait for an enormously longer 
time, during which this huge fluctuation is repeated 
untold numbers of times, there will occur a still 
larger fluctuation which will take the world as far 
from thermodynamical equilibrium as it was one 
second ago 

The suggestion is that we are now on the down 
ward slope of one of these fluctuations It has 
quite a pleasant subtlety Is it chance that wo 
happen to be running down the slope and not toiling 
up the slope 1 Not at all So far as the physical 
urnverse is concerned, we have defined the direction 
of time as the direction from greater to less organisa 
tion, so that, on whichever side of the mountain 
we stand, our signpost will point downhill In fact, 
on this theory, the going on of time is not a proporty 
of time in general, but is a property of the slope of 
the fluctuation on which we are standing Again, 
although the theory postulates a universe involving 
an extremely improbable coincidence, it provides 
an infinite time during which the most improbable 
coincidence might occur Nevertheless, I feel sure 
that the argument is fallacious 

If we put a kettle of water on the fire there is a 
chance that the water will freeze If mankind goes 
on putting kettles on the firo until t = qo, the chance 
will one day come off and the individual concerned 
will be somewhat surprised to find a lump of ice in 
his kettle But it will not happen to me Even if 
to-morrow the phenomenon, occurs before my eyes, 
I shall not explain it this way I would much 
sooner believe in interference by a demon than 
in a coincidence of that kind coming off , and in 
doing so I shall be acting as a rational scientist 
The reason why I do not at present believe that 
devils interfere with my cooking arrangements and 
other business, is because I have become convinced 
by experience that Nature obeys certain uniformi¬ 
ties which we call laws I am convinced because 
these laws hare been tested over and over again 
But it is possible that every single observation from 
the be ginning of science which has been used as a 
test, has just happened to fit in with the law by a 


chance coincidence It would be an improbable 
coincidence, but I think not quite so improbable 
as the coincidence involved in my kettle of water 
freezing So if the event happens and I can think 
of no other explanation, I shall have to choose 
betAeen two highly improbablo coincidences , (a) 
that there are no laws of Nature and that the 
apparent unifoi unties so far observed are merely 
coincidences, (6) that the event is entirely m 

accordance with the accepted laws of Nature, but 
that an improbable coincidence has happened I 
choose tho former because mathematical caleula 
tion indicates that it is the less improbable I 
reckon a sufficiently improbable coincidence as 
something much more disastrous than a violation 
of tho laws of Nature, because my whole reason 
for accepting tho laws of Nature rests on the 
assumption that improbable coincidences do not 
happen—at least, that they do not happen in my 
experience * 

Similarly, if logic predicts that a mock meeting 
of the Mathematical Association will occur just by 
a fortuitous arrangement of atoms before £ = ao, I 
reply that I cannot possibly accept that as being 
the explanation of a meeting of the Mathematical 
Association in t = 1031 We must be a little careful 
over this, because there is a trap for the unwary 
Tho year 1931 is not an absolutely random date 
between t = - oo and £ - + qo We must not argue 
that because for only 1/xth of time between l — -<x> 
and / = oo a fluctuation as great as the present 
one is in oj>cration, thereforo the chances are a: to 1 
against such a fluctuation occurring in tho year 
1931 For the purposes of tho present discussion, 
tho important characteristic of tho year 1931 is that 
it belongs to a penod during which there exist in 
the universe beings capable of speculating about 
the universe and its fluctuations Now I think it 
is clear that such creatures could not exist m a 
universe m thermodynamical equilibrium A con¬ 
siderable degree of deviation is roquired to permit 
of living beings Therefore it is perfectly fair for 
supporters of this suggestion to wipe out of account 
all those multilhons of yoars during which the 
fluctuations are less than the minimum required to 
permit of the development and existence of mathe¬ 
matical physicists That greatly diminishes x t 
but the odds are still overpowering The crude 
assertion would be that (unless we admit something 
which is not chance in the architecture of the um- 
* verse) it is practically certain that at any assigned 
4 ate the universe will be almost in the state of 

• No doubt M extremely Improbable M coincidences occur to all of us, 
but the Improbability Is of an utterly different order of magnitude from 
that concerned in the present discussion. 
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naxmuim disorganisation The amended assertion 
ts that (unless wo admit something which is not 
hance m the architecture of the umvetse) it is 
practically ceitairi that a universe containing 
nathematical physicists will at any assigned date 
^e in the state of maximum disorganisation which 
s not inconsistent with the existence of such 
'routines I think it is quite clear that neither the 
original nor the amended version applies We arc 
Jius driven to adroit anti chance , and apparently 
die best thing we can do with it is to sweep it up 
nto a heap at the beginning of time, as I have 
dready described 

The connexion between our entropy signpost 
ind that dynamic quality of tunc which wc describe 
is ‘ going on ’ or ‘ becoming ’ leads to very difficult 
piestions which I cannot discuss here The puzzle 
h that the signpost seems so utterly different from 
the thing of whu h it is supposed to he the sign 
The one thing on which I have to insist is that, 
ipuit from consciousness, the increase of entiopy 
n the only trace that wo can hnd of a one way 
lirection of time I was once asked a ribald 
]uestion How does an electron (which has not 
,he resource of consciousness) remember which way 
ime is going f Why should it not madveitently 
,urn lound and, so to s|>cak, face time the other 
vay ? Does it hav e to calculate which way entropy 
h increasing in older to keep itself straight ? I am 
nclined to think that an electron does do something 
if that sort For au clectnc charge to face the 
ipposite way in time is the same thing as to change 
he sign of the chftige So if an electron mistook 
,he way time was going it would turn into a positn e 
uh&rge Kow, it has been one of the troubles of 
Dr V AM Dirac that m the mathematical ca\cu\a 
lions baaed on h\s wave equation the elections do 
sometimes forget themselves in this way As he puts 
it, there is a finite chance of the charge changing 
sign after urn encounter You must understand 
that they only do this in the mathematical prob 
Jems, not in real life It seems to me there is good 
reason for this A mathematical problem deals 
with, say, four electric charges at the most , that 
is about os many as a calculator would care to take 
on Accordingly, the unfortunate electron in the 
problem has to make out the direction of past to 
future by watching the organisation of three other 
charges Naturally, it is deceived sometimes by 
chance coincidences which may ef*4y happen when 
there are only three particles concerned , and so 
it has a good chance of facing the wrong way 
and becoming a positive charge But* in any real 
experiment we work with apparatus containing 


billions of particles—ample to give the electron its 
bearings with certainty Dirac’s theory predicts 
things which never happen, simply because it is 
applied to problems which never occur in Nature 
When it is applied to four particles alone m the 
universe, the analysis very properly brings out 
the fact that in such a system thero could be no 
steady one way direction of time, and vagaries 
would occur w hich are guarded against in our actual 
universe consisting of about 10 7 * particles 

Heisenberg’s Principle 

A discussion of the propeities of time would be 
incomplete without a reference to the principle of 
indeterminacy, which was formulated by Heisen 
berg in 11)27 and Iuih been generally accepted It 
had already been realises 1 that theoretical physics 
was drifting away from a deterministic basis , 
Heisenbexg s punuple delivered the knockout 
blow, foi it actually postulated a certain measure 
of indetei nnnacy 01 unpiedictability of the future 
afl a fundamental law of the universe This change 
of view seems to make the progress of tune a much 
more genuine thing than it used to be in classical 
physics Hath passing moment brings into the 
world something new—something which is not 
merely a mathematical extrapolation of what was 
already there 

The deterministic view which held sway for at 
least two centuries was that if we had complete 
data as to the state of the whole universe during, 
say, the first minute of the year 1G00, it would bo 
meicly a mathematical exercise to deduce every¬ 
thing that has happened or will happen at any 
date in the future or past The future would be 
determined by the present as the solution of a 
differential equation is determined by the boundary 
conditions To understand the now view, it is 
necessary to realise that there is a risk of begging 
the question when we use the phrase * complete 
data ’ All our knowledge of the physical world 
is inferential I have no direct acquaintance with 
my pen as an object m the physical world, I 
infer its existence and properties from the light 
waves which fall on ray eyes, the pressure waves 
which travel up my muscles, and so on 
Precisely the same scheme of inference leads us 
to infer the existence of things in the past Just 
as I infer a physical object, namely, my pen, as the 
cause of certain visual sensations now, so I may 
infer an infection some days ago as the cause of an 
attack of measles If we follow out this principle 
completely we shall infer causes m the year 1600 
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for all the events which we know to have happened 
m 1930 At first sight it would seem that these 
inferred causes have just as much status in the 
physical world as my fountain pen, which is like¬ 
wise an inferred cause So the determ mist thmks 
he has me in a cleft stick If the scientific worker 
poking about in the universe in 1600 conies across 
these causes, then he has all the data for making a 
correct prediction for 1930 , if he does not, then 
he clearly has not complete knowledge of the um 
verse in 1600, for those causes have as much right 
to the status of physical entities as any of our other 
inferences 

I need scarcely stop to show how this begs tho 
question by arbitrarily prescribing what we should 
deem to be complete knowledge of the universe in 
1600, irrespective of whether there is any conceiv¬ 
able way in which this knowledge could be obtained 
at the time What Heisenberg discovered was that 
(at leaat in a wide range of phenomena ombiacmg 
the whole of atomic physics and electron theory) 
there is a provision of Nature that just half of the 
data demanded by our deterimmst friend might 
with sufficient diligence bo collected by the in 
vestigators m 1600, and that complete knowledge 
of this half would automatically exclude all know¬ 
ledge of the other half It is an odd arrangement, 
because you can take your choice which half you 
will find out, you can know either half but not 
both halves Or you can make a compromise and 
know both halves imperfectly, that is, with some 
margin of uncertainty But the rule is definite 
The data are linked in pairs and the more accurately 
you measure one member of the pair the less accur 
ately you can measure the other member 

Both halves are necessary for a complete pre 
diction o! the future, although, of course, by judi¬ 
ciously choosing the type of event we predict we 
can often make safe prophecies For example, tho 
principle of indeterminacy will obviously not inter 
fere with my prediction that during the coming year 
zero will turn up approximately of the total 
number of times the roulette ball is spun at Monte 
Carlo All our successful predictions in physics and 
astronomy are on examination found to depend on 
this device of eliminating the inherent uncertainty 
of the future by averaging 

As an illustration, let us consider the simplest 
type of prediction Suppose we have a particle, 
say an electron, moving undisturbed with uniform 
velocity If we know its position now and its 
velocity, it is a simple matter to predict its position 
at some particular future instant Heisenberg’s 
principle asserts that the position and velocity are 


paired data , that is to say, although there is no 
limit to the accuracy with which we might get to 
know the position and no limit to the accuracy 
with whic h we might get to know the velocity, we 
cannot get to know both So our attempt at an 
accurate prediction of the future position of the 
paiticle is frustrated W© can, if we like, observe 
tho position now and the position at the future 
instant with tho utmost accuracy (since those are 
not paired data) and then cak ulate what has been 
tho velocity m the meantime Suppose that we 
use this velocity together with the original position 
to compute the second position Our result will 
be quite correct, and we shall be true prophets-— 
after the event 

This principle is so fully incorpoiated into modern 
physics that m wave mochamcs the electron is 
actually pictured in a way which exhibits this 
‘ intei ferenee ’ of position and velocity To attri 
but© to it exact position and velocity simultanc 
ously would bo inconsistent with the picture Thus, 
according to our present outlook, the absence of 
one half of the data of prediction is not to be counted 
as ignorance , the data are lacking because they 
do not come into the world until it is too late to 
make the prediction They come into existence 
when the event is accomphshcd 

I suppose that to justify my title I ought to con¬ 
clude with a prophecy as to what the end of the 
woild will be like I confess I am not very keen 
on the task I half thought of taking refuge m the 
excuse that, having just explained tfmf the future w 
unpredictable, I ought not to be expected to pre¬ 
dict it But I am afraid that someone would point 
out that the excuse is a thm one, bocause all that 
is required is a computation of averagos and that 
type of prediction is not forbidden by the principle 
of indeterminacy It used to be thought that in 
tho end all the matter of the um verse would collect 
into one rather dense ball at uniform temperature, 
but the doctrine of spherical space, and more especi¬ 
ally the recent results as to the expansion of the 
universe, have changed that There are one or two 
unsettled points which prevent a definite conclusion, 
so I will content myself with stating one of several 
possibilities It is widely thought that matter slowly 
ohanges into radiation If so, it would seem that 
the universe will ultimately become a ball of radia¬ 
tion growing ever larger, the radiation becoming 
thinner and passing into longer and longer wave¬ 
lengths About every 1500 million years it will 
double its radius, and its size will go on ex¬ 
panding in this way m geometrical progression for 
ever 




Science and 

P ROPHECY ”, we are told, “is the most 
gratuitous of all forms of error ”, and long¬ 
distance forecasts have a way of going wrong, even 
when apparently firmly based upon all the available 
knowledge of the time Tints, Sir William Crookes 
predicted a world shortage of wheat for the present 
ago, when in fact (owing to the unexpected success 
of science in fixing atmospheric nitrogen and making 
new fertilisers) there is an embariassmg surplus 
The real justification for making such forecasts is 
not that they are likely to be realised , but that 
they throw light upon the state of contempoiary 
science, and may indicate where it lequires supple 
menting This may be exemplified from tho address 
of Sir Arthur Eddington presented in the present 
supplement 

Before analysing Sir Arthur’s basis of piedictions 
concerning the end of the world, wo may briefly 
consider eailiei discussions of this topic At one 
time, such speculations had a theological basis, 
and often predicted a very unequal distribution 
of temperature, which in some regions would be 
excessively high In the nineteenth century, these 
were replaced by considerations concerning the loss 
of heat by the earth and the sun The earth was 
apparently cooling so rapidly as to leave insufficient 
time for biological evolution, and m a comparatively 
short time (from the evolutionary point of view) 
both earth and sun seemed doomed to experience 
a temperature which would lie uniform and ex¬ 
cessively low However, the date of this predicted 
catastrophe had to be put forward about a billion 
and a half years when radioactivity was discovered, 
for it revealed immense quantities of stored up 
atomic energy which could be changed into heat 
Another postponement was necessitated by the dis¬ 
covery of the convertibility of mass and radiation 
This gave the sun an enormously increased lifetime 
A period at least a hundred times more remote than 
before was offered by the astronomer’s suggestion 
that in the interior of heavy atoms an electron may 
combine with a proton and release energy by their 
mutual annihilation But all this merely put off 
the evil day when a dying earth should at last fall 
into a dying sun and the whole universe, ever 
contracting, finally collapse in a single heap Sir 
Arthur Eddmgtoi^ taking as his basis the second 
law of thermodynamics and decent developments 
of the cosmological theory of relativity, adopts the 
prediction as to the ultimate uniformity $nd low¬ 
ness of temperature, but declares the universe to be 
expanding instead of contracting Possibly it will 


Prediction 

become a ball of radiation which doubles its size" 
every 1500 million years, growing ever more and 
more attenuated 

Let us consider the evidence for the physical laws 
underlying these predictions The cosmological 
theory of relativity may be considered as having 
arisen from the attempt to make the boundary 
conditions, os well as the differential equations 
expressing physical laws, independent of the choice 
of co ordinates Einstein m 1917 accomplished this 
by the drastic method of abolishing the bound¬ 
ary, and postulating a universe which was finite 
though unbounded (the analogue of the finite but 
unbounded surface of a sphere) An alternative 
theory was given by de Sitter , but, as was pointed 
out by Sir Arthur Eddington, neither of these 
theories could be accepted as corresponding to 
physical realities One contained matter but no 
motion, and the other motion but no matter No 
further progress was made for about ten years, 
when Lemaitre obtained a new solution of the 
relativity equations This corresponded to an 
expanding universe, and it was afterwards shown 
that Einstein’s and do Sitter s theories were limiting 
cases of this, one at the beginning of the motion and 
the other at the end, probably both unattainable 
The strong point of Lemaitre’s theory is that it 
offerB an explanation of the observed redness of the 
spectra of many nebula;, which is generally taken 
to mean that they are moving away from us at 
enormous speeds But it must not be forgotten 
that other explanations of this redness are possible 
Lemaitre’s cosmological theory holds the field for the 
present, but it is far from being thoroughly tested 

The second law of thermodynamics is on a 
different footing Nothing seems better established 
than that it is impossible for a self acting system, 
unaided by an external agency, to convey heat from 
one body to another at a higher temperature Yet 
even here doubt may be felt aa to whether this 
is without exception Millikan tells us that the 
intensely cold regions m the depths of interstellar 
space are the souroe of a very penetrating radiation, 
known as the cosmic rays These seem to be due 
to the building up of the more complex elements out 
of hydrogen In other words, the processes of 
disintegration and decay which are taking place" 
elsewhere appear to be reversed here Let us 
not be too sure that the universe is like a watch 
that is always running down, there may be a 
rewinding The process of creation may not yet 
be finished HT,H Puooio. 
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hills, Lanarkshire, m 1763 Given a good eduoation, 
he became a student in Black's classes at the Uni¬ 
versity of Edinburgh, but following m his father’s 
footsteps, he entered the service of the Wanlock- 
head Mining Company near Leadhills Familiar 
with the steam engines of Newcomen and Watt, 
in 1786 he mado a model steam carnage and in 1787 
took out a patent for a new form of steam engine 
Through this he was brought into contact with 
Patrick Miller, the banker, who was desirous of 
trying a steam engine in one of the double-hulled 
boats with which he was experimenting To meet 
Miller’s wishes, Symington constructed an engine 
with cylinders 4 m in diameter, which in October 
1788 drove one of Miller’s boats across the little 
Dalswinton Loch m Dumfriesshire at 4-6 miles an 
hour Next year a larger boat and a larger engine 
were experimented with, but the results were not 
very satisfactory and the matter was not pursued 
further The engine of 1788 happily was preserved 
and can be seen in the Scienoe Museum, South 
Kensington It is the oldest marine engine in 
existence, and there are few older steam engmes of 
any kind 

The experiments of Miller and Symington had 
been preceded by those of Rumsey on the Potomac 
and of Fitch on the Delaware, and Fitcli was the 
first in the world to form a steam boat company 
and to carry passengers His company, it is true, 
had but a short life, but from then onwards to the 
end of the eighteenth century there was probably 
never a time when one or other of the steam boat 
pioneers was not at work Symington’s second 
opportunity came in 1801, when Thomas, Lord 
Dundas of Kerse, a governor of the Forth and 
Clyde Canal Company, instructed hun to build a 
steam boat for use on the Canal The hull was 
constructed by Hart, of Grangemouth, and the 
Charlotte Dunaas t as the boat was called, was 56 ft 
long and 18 ft wide There was a recess m the 
stem for a paddle wheel, the boiler was placed aft 
on the starboard side, and the engine on the port 
side To the uninitiated, the engine of 1788 might 
appear to have required more ingenuity to design 
than that of 1801 It is certainly far more com- 
licated, but this was partly due to the steps 
ymington had to take to avoid the ramifications 
of Watt’s patents which were in force In 1801 
those patents had expired, and, free to use the ideas 
of his predecessors and to combme these in any 
way he thought best, Symington was able to con¬ 
struct an engine for the Charlotte Dundas which 
would almost meet modem requirements The 


engine was double-acting with one cylinder, and 
the piston rod drove the crank shaft of the paddle 
wheel direct through a crosshead and a connecting 
rod The air pump and condenser were placed 
below the cylinder, the former being worked by a 
bell crank lover 

The running of the Charlotte Dundas quickly 
proved that Symington had produced a reliable 
and powerful engine, and the capacity of the boat 
was shown by her successfully towing two vessels 
of 70 tons each a distance of 19} miles Convinced 
of the utility of the boat, Lord Dundas introduced 
Symington to the Duke of Bridgewater, who with¬ 
out much hesitation decided to adopt vessels 
similar to the Charlotte Dundas for the Bridgewater 
Canal and ordered the construction of eight steam 
boats Had the Duke lived but another year, 
there is little doubt that the boats would have been 
built and that to-day we should date the birth of 
steam navigation from the Charlotte Dundas and 
not from the Clermont and the Comet The Duke’s 
death in 1803, however, led to the cancellation of 
the order , and about the samo time the owners of 
the Forth and Clyde Canal, afraid of the effects of 
the wash caused by the Charlotte Dundas , laid her 
up on the mud near Bamsford Drawbridge, which 
became her grave She was never used agam, and 
engme and hull alike have long since been destroyed 

This proved the turning point in Symington’s 
career and he never recovered from the disastrous 
set back to his fortunes When more than sixty 
years of age, he sought assistance from the Govern 
ment and was granted two small sums, of £100 and 
£50 His death took place in London on Mar 
22,1831, and three days later he was buned m the 
churchyard of St Botolph, Aldgate His grave 
never boro a stone, but m 1903 a tablet to his 
memory was placed in the church by the late Lord 
Bears ted, who was then Sir Marcus Samuel and 
Lord Mayor of London A marble bust of Syming¬ 
ton was unvodod in the Royal Scottish Museum in 
1890 by Lord Kelvm 

Though in his day neglected, Symington to-day 
is recognised as the designer of the first practical 
steam boat, and at the request of the Institute of 
Marine Engineers and the Newcomen Society, the 
vicar of St Botolph, Aldgate, has arranged to hold 
a special service to commemorate the centenary 
of his death This service will take place at 11 a m 
on Sunday, Mar 22, the hundredth anniversary of 
Symington's death, and an address on Symington’s 
work will be given by Engineer Vice-Admiral Sir 
Robert Dixon 


Obituary 


Mr H Harries 

Vl^ITH the death of Mr Henry Harries on Feb 
» ▼ 8, at the age of seventy-nine years, we lose 

one of the older generation of meteorologists Born 
on Jan 20, 1852, he entered the Marine Division 
of the Meteorological Offioe in 1875 In 1903 he 
was transferred to the Forecast Division, where 
be took regular duty as a forecaster In 1919 he 
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returned to the Marine Division, where he held the 
post of assistant superintendent until his retire¬ 
ment m March 1920 

Mr Harries’ interest in meteorological matters 
extended beyond his offioial duties, however, 
especially along a number of cunous bypaths of 
knowledge He was convinced that explosions in 
oolhenes were connected with high barometric 
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pressure and supported his thesis in a long letter 
to Nature in 1887 (\ol 36, p 437) He also de¬ 
veloped the theory that some of the barometric 
depressions which visit the Bntish Isles originate 
in tropical cyclones, and he actually succeeded in 
tracing the course of one such storm from the 
Philippines to Scandinavia, more than half way 
round the globe—no easy matter in 1882 

The capacity for painstaking research winch 
characterised thm paper also marked Mr Harries’ 
collection of occurrences of hail and thunder storms 
in Arctic regions, his study of the frequency, size, 
and distribution of hail at sea, and his paper on the 
great storm of November 1703, in which he brought 
to light some long- buried official records The same 
thoroughness, in a different direction, was shown in 
his paper on “ The Eddy Winds of Gibraltar ”, in 
which ho displayed great ingenuity in the use of 
simple methods of acrological investigation This 
paper was published in 1914 by the Royal Meteoro 
logical Society, of which he was a fellow from 
1887 until 1914 

Hr Florence Buchanan 
By the death of Dr Florence Buchanan on Mar 
13, ft familiar figure is removed from the laboratories 
at Oxford For the past ten years she had been 
handicapped by increasing blindness , but even so, 
occasional articles have appeared from her pen 
Previously she had cained out many interesting 
studies in the fields of zoology and physiology 
Her earliest paj>ers, on the respiratory organs of 
decapods and on annelids, appeared in the Quarterly 
Journal of Microscopical Science while she was still 
ft student at Umveisity College, London, and there 
the influence of Sir Ray Lankester turned her 
attention to zoological studios, particularly of the 
polychaets Later, with Sir John Burdon Sander 
son at Oxford, she turned to physiological experi¬ 
ments upon the electrical response of muscle, 
recorded photographically by a capillary electro¬ 
meter, and as a result of hor investigations she was 
awarded several prizes, roceived the degree of D Sc 
from the University of London, and was made a 
fellow of University College 

Throughout her physiological work, Dr Buchanan 
retained her first interest in animal life, and to a 
biologist some of her most striking researches were 
concerned with the frequency of the heart beat m 
small mammals and birds, with the varying rates of 


heart-beat in hdiematmg and waking mammals, 
and with the general problem of hibernation 
Heredity may have accounted for Dr Buchanan's 
scientific skill and enthusiasm, for she was a daughter 
of the late Sir George Buchanan, chief medical 
officer of the Local Government Board, and a sister 
of Sir George Seaton Buchanan and Lady Adam 
Smith, wife of the principal of the University of 
Abcidcen J R 

The death occurred on Sunday, Feb 15, of 
W G Robson, lecturer in natural phdosophy in 
the United College of the University of St Andrews 
From 1892, when Mr Robson was appointed 
assistant to Prof A S Butler, he was almost 
continuously associated with the University either 
in St Andrews or Dundee During the War he 
was engaged in the Aircraft Instruments Depart¬ 
ment in London, and had charge of the Oxygen 
Research Laboratory His wide experience, kindly 
disposition, and hm knowledge of mathematics, 
physics, and electrical engineering made him ft 
most valuable member of the University staff 


We regret to announce the following deaths 

Dr M W Beijonnck, founder and director of the 
Microbiological Institute at Delft, on Jan 1, aged 
seventy nine years 

Prof G Gehlhoff, of the Technical Highsohool, 
Berlin, president of tho Deutsche Gesollschaft fur 
Techmsche Physik, vice president of the Deutsche 
Glasfcochnische Gesellscha/t and a director of the 
Osram GmbH, who m recent years took a load¬ 
ing part m the development of glass technology m 
Germany and made a number of notable contribu¬ 
tions from his own laboratory, died on Mar 12 

Prof D Hepburn, C M G , professor of anatomy in 
the Cardiff Medical School of the University of Wales, 
formorly president of the Anatomical Society of Great 
Britain and Ireland, on Mar 10, aged seventy two 
years 

Prof Carl Emil Hansen Ostonfeld, professor of 
botany and director of the botanical garden m the 
University of Copenhagen, on Jan 16, aged fifty - 
eight yoars 

Prof Enrico Sereni, head of the department of 
physiology m tho Stazione Zoologica, Naples, on 
Mar 1, aged thirty one years 

Prof Otto Wallach, emeritus professor of chemistry 
in the University of Bonn, who specialised in the 
chemistry and industrial uses of the terpenes and was 
awarded the Nobel prize for chemistry in 1910, on 
Mar 1, aged eighty four years 


News and Views 


The Council of the Royal Society has agreed to 
recommend for election as fellows of the Society the 
following seventeen candidates Percy George Ham- 
nail Boswell, professor of geology in the Imperial 
College of Science ffnd Technology , Alfred Joseph 
Clark, professor of pharmacology in the University of 
Edinburgh , Charles Davidson, assistant at the Royal 
Observatory, Greenwich , Reginald J&uggles Gates, 
professor of botany. King’s College, London , Charles 
Stanley Gibson, professor of chemistry, Guy’s Hospital 
Medical School, Hermann Glauert, Principal Scien- 
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tifio Officer, Royal Aircraft Establishment, Fam- 
borough, Charles Robert Harington, reader in 
pathological chemistry m the University of London 
(University College Hospital Medical School), Iaidor 
Morns Heilbron, professor of organic chemistry m the 
University of Liverpool , Sir Alexander Cruikshank 
Houston, Director of Water Examinations to the 
Metropolitan Water Board , Lieut -Col Sydney Pr^ce 
James, IMS, adviser on tropical diseases to the 
Ministry of Health , Gharles Frewen Jenkm, lately 
professor of engineering science in the University of 
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Oxford , Stanley Wells Kemp, director of research, 
Discovery Expedition , Thomas Howell Laby, pro 
feasor of natural philosophy, University of Melbourne, 
William Kingdon Spencer, palaeontologist, Edward 
Charles Titchmarsh, professor of pure mathematics in 
the University of Liverpool, Wilfred Trotter, surgeon 
to University College Hospital , Miles Walker, pro 
feasor of electrical engineering, University of Man 
cheater 

The Dalton medal of the Manchester Literary and 
Philosophical Society, which was awarded to Sir J J 
Thomson on Mar 10 on the occasion of his visit to 
Manchester, was founded so far back as the year 1804, 
but, curiously enough, no allotment was made until 
1898 Ihe circumstances attending its early institu 
tion and production are somewhat obscure , at an\ 
rate it was a modal lu gift to be adopted * for present a 
turn on such occasions as the society may determine ”, 
a decision which left future bestowal an oj>en matter, a 
point well seen in the awards, which have only occurred 
as follows Dr Schunck (1898), Sir Henry Koscoe 
(1900), Prof Osbomo Reynolds (1903), Lord Ruthor | 
'ord (1919), Sir J .J Ihomson (1931) The medal is 
struck m bronze , the obverse bears the head of John 
Dalton, and on the reverse, within crossed laurel 
branches, is n sphinx, with accompanying legend, 

‘ Knowledge is Power ” The first presentation of 
what was apparently an original Dalton medal was 
made on Mar 29, 1898, to Dr Edward Schunck, m 
( recognition of his senes of researches on the natural 
colouring matters, with which he has trine heel fbern 
istry ” Schunck had been a member of the Man 
theater Literary and Philosophical Society for fifty six 
years It may be recalled that on the occasion of the 
gift, Sir Joseph Hooker attended to recoivo the Wilde 
gold medal, whilst Sir Michael Foster delivered the 
Wilde lecture, with the title “ On the Physical Basis 
of Psychical Events ” 

The discontinuance of a inedallic gift by a scientific 
society is unusual This has boon the case, however, 
with the Wilde gold medal of the Manchester Literary 
and Philosophical Society In 1895, Dr Henry Wilde, 
a generous benefactor in many directions, established 
a fund, part of winch was to be devoted to the annual 
award of a gold modal for distinguished services to 
science and philosophy Tho first medal was given in 
1890 to Sir George Stokoe for “pre eminent services 
to mathematical and physical science” Sir George 
visited Manchester in the following year, received the 
medal, and gave an address entitled “ The Nature of 
the Rdntgen Rays " The final gift of the kind was 
made in 1908 to Sir Joseph Larmor Referring to the 
article on the sesqui centenary of the foundation of 
the Manchester Literary and Philosophical Society m 
Nature of Mar 14 (p 408), it has been pointed out by 
a correspondent that the Copley medal of the Royal 
Society was never awarded to John Dalton Dalton 
received the Royal Society's Royal medal m 1826, the 
first presented at the time of institution 

The election on Mar 9 of Prof Ehe Cartan to the 
seat of the late Paul Appell m the Pans Academy of 
Scienoes has added a prominent mathematician to the 
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distinguished body of men of science of the Quai 
Conti Prof Cartan has specialised in the theory 
of groups and in higher geometry, and has developed 
these fundamental branches of mathematics in unex 
pec ted and far reaching directions We still remember 
the deep impression he made at the International Con 
gress of Mathematicians in Bologna, when he showed 
how to determine a complete orthogonal system of 
functions in any Riemannian spaco with a positive 
curvature and symmoti ical with reforonce to each of its 
points , and how to derive a geometrical represents 
tion of these series of fundamental functions by 
means of a spe< lal type of isomotrical tiansformations 
Indeed in his numerous memoirs on these abstruse 
topics, Prof Cartan has given a i ernarkablo genorahsa 
tion to the Riemannian spaces, thus preparing the way 
to subsequent developments m natural philosophy 

In Newtonian mechanics, as is well known, gravita 
tion has no influence on measurements as such In 
Einstein’s universe, however, all measurements follow 
so closely the structuial character of the gravitational 
field in winch they aie immersed, that a knowledge 
of tlu geomotiy of that held is equivalent to a know 
ledge of its ph\sical piopertios , so that mechanics 
is implied m goometiy again, as was the rase during 
the golden pouod of Gieek science It apf>ears neces- 
saiy, then, to laboui in dt tail the manifold interpreta 
tion of the notion of space undeilying the geometrical 
and phys cal dest ription of the universe The curved 
space discovered bv Kienmnn in 1853 which found 
its practical application in 1916, has to be itself 
generalised and enlarged if the future claims of 
theoretical physics ha\o to be satisfied In this con 
noxion 1 Cart an's spaces ’, by reason of their greater 
generality and eompletem ss are of supreme lrn 
poitancc This was a new revelation to some of us 
who listened to his illuminating exposition at the 
International Congress of Philosophy at Naples in 1924, 
when Prof Cartan spoke of the torsional properties of 
space and tho difficulties created by magnetic pheno 
mens in the single vectorial representation of material 
particles The practical value of his intuitions lias 
been confirmed since by tho implications of De 
Broglie’s wave mechanics, which seems to demand a 
more complex theory of groups foi its geometrical 
interpretation As a mathematician, Pi of Cartan 
has had a distinguished career Born in 1869, ho 
studied at the Ecolc Normalo buptfrieuic of Pans, and 
took his doctor’s degree in 1894 Ho now occupies 
the chair of higher goomotry, which was held previ 
ously b> Daiboux, at tho University of Pans His 
numerous mathematical memoirs earned for him, last 
autumn, the Grand Pnx of £400 of the Pans Academy 
of Sciences 

After a keen debate in the House of Commons, 
on Mar 16, Clause 4 of tho Representation of the 
People Bill, which had been before the House in 
committee, was defeated by 246 votes to 242 The 
special claim of Queen’s University, Belfast, was flrsl 
brought forward by Mr Ross and supported by Col 
Sinclair, pro chancellor of Queen’s University and lit 
representative m Parliament This claim, however 
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was rejected by 178 votes to 168 The motion for 
the deletion of Clauso 4 from the Bill was presented 
by Lord Hugh Cecil He analysod the question of 
oqualitanan democracy, which is based on the * one 
vote, one value ’ theory, and declaiod it does not and 
cannot exist He then appealed to the members not 
to spoil tho tradition of true representation Major 
Church opposed his own party by strongly supporting 
this appeal He considers it intolerable that this 
hill should suggest that university education is not of 
special value* espei lally in view of the fact that the 
universities are no longer class preserves and produce 
advisors to governments and leaders of s< lence and 
industry Mr Clynes refused the appeal for a free 
vote, pointing out that, at least, there is no justifies 
tion for giving university voters twu e the represents 
turn of othei voters Ho pointed out that university 
members have shown little spec lal political capacity 
The Government was also supported b> Sir Herbert 
Samuel 

In a pamphlet entitled “A National Policy” 
(London Macmillan and Co , Ltd Hd ), describing 
the programme ad\ uncod by Sir Oswald Mosley, M P , 
there are some references to scientific reHeardi which, 
without tronching on questions ot party politics, it 
may be of interest to summarise No task, it is argued, 
is of more vital importance than that of mobilising 
our great scientific resources and attainments Great 
Bn tain’s industrial future depends on the rapid and 
effective adoption of now scientific results more than 
upon any other single factor Our high degree of 
industrialisation, our unrivalled technical expenence, 
the skill of our workers, our great resources of scientific 
ability and devotion, give us the opportunity to main 
tain our lead indefinitely Whut is chiefly lacking 
is the effective <o ordination and application of our 
resources The work of tho Department of 8c lentific 
and Industrial Research is commended , but it is 
said that the scale on which it is allowed to operate 
is too limited A method must bo adopted by which 
new devices and inventions can bo earned through the 
difficult intermediate stage between successful labora 
tory lesults and commercial exploitation At present, 
the Depaitment can only test inventions at the 
ownor’s expense and issue a report on the results A 
cortain maximum sum should be set aside each year 
for the Department’s use for tho development of a 
small number of selected inventions which after 
making a suitable financial arrangement with the 
patentee, should be taken right out of the laboratory 
stage and put on the market under public auspices 

Sm Oswald Mosley also suggests the fostenng 
of inventions and the extension of agricultural and 
medical research, while an organised attempt might 
be made to standardise many of the basic products 
of industry for mass production purposes, comparable 
to Mr Hoover’s remarkable campaign in the United 
States of America *The establishment of new in¬ 
dustries under the direction of a National Investment 
Board is advocated where these industries might be 
of groat value to the community though as yet they 
are not m a position to attract private enterprise 

No 3203* Vol 127] 


Thus, coal carbonisation appears to be insufficiently 
profitable to attract an adequate amount of private 
capital, but its establishment, it is suggested, might 
be justified on grounds of publio policy, because (1) it 
might mean the 4 salvaging ’ of a large amount of the 
community’s capital which has been sunk in coal 
mining and would be ronderod profitable again if 
a new market for coal wore created, (2) it would 
lessen oui dependence on imported oil fuel, (3) a 
smokeless fuel would be produced, and (4) the new 
work available in the coal fields would mean a saving 
in unemployment relief 

The Council of the Lninean Society of London has 
reached an important decision with regard to the 
publication of the Proceedings of the Society The 
Proceedings , instead of being published in an annual 
volume, are being issued sheet by sheet of 16 pages, 
and in thiH way an abstiact of a paper read before 
the Society may be in the hands of fellows and of 
the pubht between three and eight weeks after the 
reading of the paper Each sheet of the Proceedings 
ho iHsuad will rank as a publication on tho dato of 
iKHue, so that the utmost is being done to conserve 
for contnbutoiw to the Society the pnoiity of then 
discoveries, provided, of course, that in the case of 
new species a sufficient diagnosis accompanies the 
publication of the new name Tins precaution has 
not been taken, for example, in the case of a new 
species of Hoplophorus described in a recent issue, so 
that the advantage of early publication is lost in this 
case The importance in time of the arrangement 
which has now come into force is well illustrated 
by tho first sheet of the new issue Tho Proceedings 
of Nov 20, 1930, were issued on Dec 17, whereas 
the annual volume issued in January 1931 contains 
reports of 4 proceedings ’ so far back as Nov 7, 1929 
Arrangements have been made whereby fellows, foroign 
members, and associates who still wish to possess the 
complete Proceedings in book form may obtain a copy 
each year at half the published price 

Thf Belfast Naturalists’ Field Club, for some tune 
past, has had under consideration the advisability of 
making a survey of the antiquities of that part of 
Northern Ireland covered by it and its affiliated 
societies Both the number and character of these 
antiquities and the risks to which the better known 
are exposed in modem conditions have been judged 
to make the matter one of such importance that the 
authorities of the Field Club have appointed a special 
committee to deal with it Members and others have 
been asked to co operate with the Committee by 
sending m lists, with full particulars, of any an¬ 
tiquities m their neighbourhood, especially those 
which are not included in the Ordnance maps Plans, 
sketches, and photographs are to be included, with a 
statement of exact position The topographical and 
full bibliographical details will be indexed and made 
available for consultation by students The scheme 
will oover buildings, monuments, and other remains 
of both histono and prehistoric tunes The chairman 
of the Committee is Mr H Albert Campbell, and the 
honorary secretary, Miss M GaffUan 
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Thu course of popular lectures on the native races 
of the British Empire given under the auspices of the 
Royal Anthropological Institute came to an end for 
the current session on Mar 11 with Mr E Torday’s 
lecture on “ The Things that Matter to the African ” 
Mr Torday’s lecture wag a subtle but most illuminating 
interpretation of native life and tradition in West 
Africa, in which he showed that the frivolous, light 
hearted individual of many travellers is far from being 
the real man In fact, he appears to be something of an 
opportunist, for, while bowing to the domination of 
the sultanates, ho has, at heart and in actual practice, 
remained a thorough democrat, in accordance with hits 
long established tradition The case was well argued 
and convincingly supported by a wealth of detailed 
evidence which covered both religious belief and 
social custom Full justice was done to the remark 
able but too little known character and influence of 
the women Mr Torday’s conclusion that tho West 
Afncan is capable of concerted and porsovenng action 
when he aims at social ideals, taken with what ho said 
in the body of his lecture, is both a warning and a 
guide to our administrators For it would appeal 
that under tho impact of European influences, a now 
culture is shaping which will differ from that of the 
past, but in which our share will depend veiy much 
upon our sympathetic understanding of native fcradi 
tion We trust that Mr Torday’H lecture will be given 
permanent form, for it is, without question, one of the 
most important pronouncements on the West Africans 
which has been made in recent years 

International telephony has made wonderful pro¬ 
gress during the past year At the beginning of 1929 
radio telephony provided daily telephone service to 
more than twenty-six countries In 1930 the total 
of international connexions wholly or partly effected 
through radio telephony was increased to 177 The 
most important groups of connexions can be divided 
into three olasses, the first one linking North and 
South America This group connects the United 
States, Canada, Cuba, and Mexico on one side with 
the Argentine, Chile, and Uruguay on the other 'The 
second group involves three new channels between 
Europe and South America They operate from 
Pans, Berlin, and London to Buenos Aires Land line 
connexions bring a total of twenty other countries 
into these circuits The third group involves the 
London Sydney circuit—a distance of 9192 miles 
These oircuits oonnect most of the telephone users of 
the United States, Canada, Mexico, Great Britain, 
Hungary, and Italy with Australia Many more lines 
are being constructed, including one connecting the 
United States and Australia directly Spectacular 
conversations have been held from an aeroplane over 
the city of Buenos Aires with points in the United 
States, with the s 8 Majestic on tho high seas, and 
with Sydney, Australia, a distance of 14,000 miles A 
conversation has also been transmitted round the world 
from Schenectady and then broadcast According to 
EiectnoaX Communication for January, the inter¬ 
national telephone directory (ATI) for 1929 con¬ 
tained about* 12,000 entries from 1485 towns in 27 
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different countries , the 1930 edition contains more 
than 50,000 entries from 2718 towns in 38 countries 

The tenth annual repeat of tho Electricity Com 
missioners, which has just been published, shows 
clearly that the electric supply industry in Great 
Britain lias boon little if at all affected by tho almost 
universal trade depression Dividing the country into 
regional districts of supply, linking up all the effi 
cient large power stations, and gradually eliminating 
where possible the less efficient stations, is loading 
to a better utilisation of our coal resources The total 
number of units generated m the year onding m 
March 1921 was 5107 million units and tho fuel con 
sumption was 7 356 million tons iter the veur which 
ended in March 1030, the total numbei of units 
generated was 11,961 million, with a fuel consumption 
of 10 141 million tons It will bo seen that although 
the number of units generated has been doubled, the 
consumption of coal has only increased by about 
50 per cent Last year was noteworthy because of the 
continued expansion of tho supply and the many 
schemes that are being put in hand for the improve 
inent and fiuthei extension of public supplies Tho 
steady growth of the domestic supply lias had a 
stabilising offoct on the industry Ihe units gonerated 
last year show an increase of 10 per cent of the number 
generated in the preceding year A number of small 
stations have been erected in isolated districts On 
the estimated population of Great Britain (44 5 
millions) the sales of electrical units represent 193 
units pei capita, as compared with 171 in the previous 
report The question of rural development is dis 
cussed and it is pointed out that the prospeotH are 
favourable in certain cases 

The prize for 1930 for an improvement in the 
science or practice of navigation offered by the Royal 
Society of Arts, under tho terms of the Thomas Gray 
Memorial Trust, has been awarded to Messrs Charles 
A Stevenson and David Alan Stevenson, of Edinburgh, 
for thoir invention of the talking beacon installed at 
Cum brae Lighthouse The beacon, to which reference 
was made in Nature of Jan 24, p 138, consists of an 
ingenious combination of fog signal and wireless 
transmitter The fog signal consists of three blasts 
followed by a short silence and then two further 
blasts At the same time, on a wireless receiver, a 
listener hears (a) the name of tho beacon in speech 
(Cumbrae), (6) the three blasts of the fog signal, 
(c) counting in speech, in cables and sea miles up to 
five miles, and (d) the two blasts of the fog signal 
This is followed by a silent interval lasting twenty- 
seven seconds and is then repeated Immediately 
before each mile is spoken a bell is sounded The 
distance which the observer hears in hia receiver, 
coinciding with the end of the third blast hoard through 
the air, gives him the distance of his ship from the 
lighthouse The spoken words m the signal come 
from a gramophone record on a turn table, which is 
engaged and disengaged by means of a clutch with 
another turn-table kept constantly revolving by air 
furbine or motor The Council of the Royal Society 
of Arts is offering this year another prize of £100 to any 
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person who may bring to its notu e a valuable improve¬ 
ment in the science ot prac ticeof navigation proposed or 
invented by himself mthe years 1930 and 1931, and a 
prize of £100 for an essay on ur lho Stability of Ships, 
with special refetonto to the particulars which should 
be supplied b> Shipbuilder, and also the value of any 
mechanical devices for aw ertaining the MG , with 
which you are acquainted ’ (’lawns and essays must 
reach the Secrotai v, Koval Society of Arts, John Street, 
Adelphi, London, W C 2, not later than Deo 31, 1931 

At a conference at the Birmingham section of the 
British Tndustnes ban, Di C H Lander, Director of 
Fuel Keseaich, discussed the “ Gas Industry in relation 
to British b uel Piobloms” He stressed the importance 
of its contribution to the smoke problem, as a purvey or 
of smokeless fuels, to the domestic heating problem, and 
to the problem of obtaining oil and petiol from coal 
r \ he carbonisation industues piochue solid, liquid, and 
gaseous fuels and so all then problems are related and 
need to be tonsideied together The runont abund 
ance of liquid fuels should not blind us to the possible 
futiuo need for deriving supplies from (oal The gas 
industiy is well placed foi inaikotmg all the products 
of the taibomsation and hydrogt nation of coal or its 
products In view of the potential contilbution of 
the caibomsation industries to the reduction of smoke 
Dr Lander pleaded foi collaboration of the gas and 
coking industries m the utilisation and marketing of 
their products Su Aither Duckham contrasted the 
potential lontribution of the gas industiy to the fuel 
problems of Cheat Britain with the legislative shackles 
imposed on its development, the restrictions placed on 
the use of gashy some local authorities, aiismg from an 
imperfect giasp of fuel problems by the general public 
and even by our legislators 

The first number of vol 3 of the Collection of 
Czechoslovak Chemual Communications (Jan Feb 
1931) is a special issue dedicated to the memory of 
Prof FiantiSek Wald, who died suddenly in October 
of lost year His chief contributions to the advance 
ment of science in t entral Europe were outlined in the 
obituary notico which appeared in Nature for Jan 10, 
p 64 Had he lived Prof Wald would have attained 
seventy years of age last January, and the original 
intention cf the editors of Collection was that this 
issue should have been a jubiloe number in hip honour 
Right up to the time of his death, Wald was engaged 
in elaborating his phenomenahstic theory of phases 
and stoichiometry Those views are embodied partly 
in an article by bis friend Dr A KM2, and partly in 
a hitherto unpublished article by Wald himself, en¬ 
titled “ Foundations of a Theory of Chemical Opera 
tions '* From these, it is clear that he disregarded 
much of the atomic theory and hu* definitions of ele 
ments and compounds do not coincide with those ac 
copied generally His ideas attracted the attention 
of Prof Wilhelm Ostw^ald, whose friendship he enjoyed 
and who included him among the “Great Men of 
Science” Prof Wald was for many years chief chemist 
to an important metallurgical undertaking at Kladno, 
and among his seventy contributions to various 
scientific periodicals are several dealing with the 

No 3203, Vol 127J 


adaptation of standard methods of chemical analysis 
to the special needs of metallurgy, especially to th* 
evaluation of ores and the analysis of alloys 
addition to appreciative articles on Wald’s life and 
work, this special number of the Czechoslovak 
Collection contains several other articles of out 
standing merit, including an account of some iron 
carbon silicon alloys (by Drs Kfii and Pobohl) and 
further polarographio studies with the dropping 
mercury cathode by Prof Heyrovsk^ and collabo¬ 
rators, who find that in acid solution, nitric oxide is 
reducod to ammonia at a potential of 0 77 volt from 
that of the normal calomel electrode 

We have received a copy of the Subject Index to 
volumes 1 to 60 of the Journal of Physiology , which 
has been prepared by Dr J G Priestley, of Oxford 
The Physiological Society recently published a history 
of its first fifty years, written by Sir Edward Sharpey 
Schafer, and an author index to the first sixty volumes 
has also been issued These three volumes cover an 
important penod in the history of physiology, a period 
which lias seen its development into the science of 
to day An important part of this development is 
represented by the papers appearing in the first sixty 
volumes of the Journal The index has been made as 
completes as possible thus, whore a subject can be 
considered from mote than one point of view, entries 
referring to each of them me given In addition, the 
speoes on which the observations were made is also 
noted It runs to upwards of two hundred pages, and 
is published by the Cambridge University Press as 
a supplement to the first number of volume 71 of the 
Journal of Physiology, issued m January 

The Ministry of Agru ulture desires to notify 
poultry farmers that it is now issuing a fowl pox 
vaccine at a charge of one penny per dose, with a 
minimum charge of 2 a 6 d covering a supply of 30 
doses, with an instrument and brush for application 
The vaccine has been extensively tested, it is free from 
danger, and causes no constitutional disturbance It 
confers definite immunity of at least four months’ 
duration Cash must be enclosed with each order, 
winch should be addressed to the Director, Ministry 
of Agriculture and Fisheries Veterinary Laboratory, 
New Haw, Weybndge, Surrey The Ministry has also 
issued a bulletin (No 26) on Johne’s disease, which 
gives a full account of this important disease of cattle 
The bulletin, price 3 d post free, may be obtained 
from the Ministry of Agriculture and Fisheries, 10 
Whitehall Place, London, S W 1 

At the annual general meeting of the Society of 
Public Analysts held on Mar 4, the following officers 
for the year 1931 were elected President , Dr J T 
Dunn , Hon Treasurer , Mr E B Hughes, Hon 
Secretary, Mr F W F Amaud 

Among recent appointments made by the Secretary 
of State for the Colonies to the Colonial Agricultural 
Service are the following Mr H R Surndge, as 
agricultural officer, Fiji, and Mr H E Box, as 
entomologist, Antigua, Leeward Islands 

Sm Arthur Smith Woodward will deliver the 
Huxley Memorial Lecture at the Imperial College of 



March 21,1931] 


NATURE 


461 


Science and Technology, South Kensington, on Mon- 
Jay, May 4, at 4 i* M Hia subject will be “ Modem 
Progress in Vertebrate Palaeontology ” 

At the annual meeting of the Geological Socioty of 
London held on Feb 21* the follow ing officers were 
sleeted President Prof E J Garwood, Vice Presi¬ 
dents Mr J F N Green, Prof J W Gregory, Dr 
H H Thomas, and Prof W W Watts, Secretaries 
Mr W Campbell Smith and Prof W T Gordon , 
Foreign Secretary Sir Arthur Smith Woodward , 
Treasurer Mr F N Ashcroft 

The Masters’ Memorial Lectures of the Royal 
Horticultural Society will be delivered in the lecture 
room of the Society’s new hall m Greycoat Stieet, 
Westminster, on Wednesday and Thursday, April 8 
and 9, at 3 30 f M , by Prof Erwin Baur, on “New 
Scopes and New Methods of Plant Breeding ” and 
“ The Problem of Evolution ” Sir Daniel Hall and 
Sir Frederick Keeble will take the chair on these 
occasions 

It is announced by Northc m News Services, Ltd , 
that Dr Hjalmar Broch director of the marine biology 
station of the University of Oslo, has been appointed 
by the Jugoslav Government to be director of the 
Institute of Deep sea Research and Fislieiy Investiga¬ 
tions in the Adriatic The Jugoslav institute is being 
built at Split (Spalato), where all branches of science 
(oncoming deep sea icsearch will be represented, 
including zoology, botany, and oceanography Local 
methods of fishing will also be investigated, with the 
view of modernising and rationalising these 

A new article of association of the Royal Zoological 
Society of New South Wales, giving the council power 
to confer the title v fellow ’ on any member or asso 
ciate member of the Society who has rendered distm 
guished service to Australian zoology, has recently 
been formulated The council has conferred this title 
upon Dr R J Tillyard, H J Carter, W W Froggatt, 
T Iredale, A F Basset Hull, and T C Roughley, 
all of whom have contributed largely to scientific 
journals articles dealing with the various branches 
of Australian zoology The title is purely an honorary 
distinction 

According to the records obtained at Kew Ob¬ 
servatory, the epicentre of the destructive earth 
quake which occurred in the Balkans at 1 h 50 m 
GMT on Mar 8 was near 41° N , 21° E The dis 
turbonce was about four times as violent as the shock 
which ocourred in the same region at 0 h 16 m GMT 
on Mar 7 According to a revised estimate, the 
position of the epicentre of this earlier shock is 
42° N , 23° E The earthquake which was felt m 
Japan on Mar 9 was recorded as a largo disturbance 
at Kew Observatory A United States Coast and 
Geodetic Survey broadcast message gives the epi 

centre as 43° N , 140° E 

► - 

On Mar 13, Sir Frederick Gowland Hopkins, 
president of the Royal Sooiety, imveiled, in one of the 
principal laboratories of the London School of Hygiene 
and Tropical Medic me, a memorial plaque in memory 
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of the late Lord Wandsworth, who left a sum of £10,000 
to found a scholarship for the promotion of medical 
research in one of the London medical schools The 
ceremony was performed in the presence of Sir William 
Hamer and Dr E Deller, Principal of the University, 
and others, during an official inspection of the School 
by the University of London In unveiling the tablet, 
Sir Gowland Hopkins expressed the hope that tho 
work already done und the opportunities for the future 
which the scholarship afforded would be an abiding 
source of inspiration 

The Association of British Chemical Manufacturers 
has issued an “ Index to Acts of Parliament and 
Statutory Rules and Orders affecting the Phomioal 
Industry ” Copies of this publication (price 2s net) 
may be obtained from W Heffer and Sons, 4 Petty 
Cury, Cambridge 

Somf years ago, Dr Mane Slopes suggested that 
coital interlocking between the glans penis and the 
cervical canal occasionally occurred m man Tho 
phenomenon was, on anatomical grounds, scarcely 
credited (see Nature, Oct 25, 1924, p 601, and Nov 
15, 1924, 719) Dr Stopo* now states {(' B G Bull , 
No 2 1930) that the occurrence has been confirmed 
in 48 cases attending tho Clinic for Const motive Birth 
Control ami in others, 59 cases in all 

Thf Tvodok Research Laboratories havo just issued 
tho thirteenth volume of abi ldgments of their 
scientific communications published m 1929 There 
are 37 of them m the \ohune, by 32 authors Tho 
subjects include physical photogiaphic, and physio¬ 
logical optics , organic, physical, ami colloid chom 
istry , photographic theory, and pi at tical photography 
The abridgments are very full, giving all tho essential 
details of the original papers 

The wintei, 1930-31, issue of The Fight against 
Disease , the quarterly journal of the Research Defence 
Society, contains an article by Dr J H Bum on the 
use of animals for the standardisation of remedies, m 
which he points out that animal tests of a< tivity are 
necessary not only for antitoxins and insulin but also 
for the araenobenzenes An account is given of the 
debate in the House of Commons upon Commander 
Kenwortliy’s Bill to prevent the application of public 
money to vivisection experiments, which suffered the 
unusual fate of being refused a first reading 

As a result of long standing trials, the National 
Institute of Agricultural Botany at Cambndge is well 
qualified to give reliable advice to farmers, and, as is 
pointed out by the Institute, the selection of the right 
variety of a crop may make all the difference between 
success and failure The publication of Farmer's 
Leaflets Nos 2, 3, 4, and 5, dealing respectively with 
cereals for spring sowing, potatoes, lucerne, and sugar- 
beet, should, therefore, prove of immediate benefit to 
the farming community The leaflets may be obtained 
pos^ free on application to the Institute at Cambridge 

Unpkh the title of 41 Canada 1931 ”, the Dominion 
Bureau of Statistics has published, a handbook of the 
present conditions in Canada (Ottawa Dominion 
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Bureau of Statistic# London High Commissioner 
for Canada) The small volume supplements the 
larger and more purely statistical “ Canada Year 
Book ** and gives enough comparative statistics to 
present a survey of most aspects of Canadian activity 
The reviews of agriculture, mining, and the develop 
ment of water power are useful sum man os A 
statistical appendix gives tabulated figures for the 
last ten decades in population, pioduetion, trade, and 
other matters There is also a list of official sources 
of information relating to Canada 

Afpjications are invited for the follow ing appoint 
ments, on or before the dates mentioned —A male 
fishery officer in the Fisheries Depaitment of the 


Ministry of Agriculture and Fisheries—The Secretary, 
Ministry of Agriculture and Fishenes^O Whitehall 
Place, 8 W 1 (Mar 31) A biocherauw assistant at 
the Hannah Dairy Research Institute, Auohmcnnve, 
Ayr—The Secretary, Hannah Dairy Research Insti 
tute, Auchmoruive, Ayr (Apnl 1) A junior technical 
examiner in the Lands Branch of the War Department 
—The Secretary, Civil Service Commission, Burlington 
Gardens, W 1 (Apnl 16) A head of the science and 
engineering department of Highgate School—The 
Headmaster, School House, Highgate (May 10) An 
adviser m entomology for the Bristol Province under 
the Advisory Scheme of the Ministry of Agnoulture 
and Fisheries—The Acting Registrar, The Universitv r 
Bristol 1 


Our Astronomical Column 


The Corona without an Eclipse —M B Lyot’s 
experiments with a sensitive polanmetor from the 
summit of the Pic du Midi, which is 9430 teet high, 
undoubtedly indicate the most hopeful means of 
observing the corona without an eclipse They are 
fully described m a bulletin dated Feb 14 issued 
by Science Service, Washington, DC A screen was 
used to cover the image of the sun's disi, and the 
piommeneos wore then visible without the aid of a 
spectros< ope Tho polarised light that he asenbos to 
the corona can only be traced for 3' or 4' above the 
sun’s hmb, so that the method only extends to the 
bright inner zone of the corona It is only observed 
in one position anglo at a time , but by rotating the 
instrument round the sun’s limb, it can be studied 
in all position angles Dr Deslandies is hopeful 
that it may be possiblo to photograph the images 
thus obtained The article recalls that Francois de 
Flantade, an assistant of Cassini, used the Pic du 
Midi for astronomical observations two centuries 
ago It also refers to the attempts of Prof Hale and 
Dr Stoavenson to photograph trie corona from high 
mountams , they did not, however, employ a polari- 
meter A complete check of the new method will be 
afforded when the moon is very near the Bun, but 
not actually encroaching on the disc , if the method 
is sound, the darkjlisc of the moon should be dis 
cermble 

The System of £ Ursse Majoris —This has long been 
known as an interesting double star with a period of 
69 8 years , it lias been followed through more than a 
revolution In 1906, Norlund detected an oscillation 
in tho bright Htar with a period of 22 months, mdicat 
mg that it^ has a close companion The fainter star 
was found to be a spectroscopic binary, with a period 
of 9 8 days, by the Lick observers m 1918 Lowell 
Observatory Btdletm 432 contains a discussion of the 
spectroscopic orbit by L Berman The discussion 
is complicated by the double orbital motion , the 
light time changes (onsiderably during the desenp 
tion of the large orbit The 22 month orbit is turned 
nearly edgewise to us, and observers are asked to 
watch for & possible eclipse on Feb 4 or 6 , 1932 We 
see the 9 8 day orbit nearly fully open, so the radial 
motion m it is small A very accurate parallax can be 
derived from a combination of the data , the adopted 
value is 0 126*, giving a distance of 26 light-years 
The combined mass •of the brighter pair is 1 J sun, 
that of the fainter pair is equal t 6 the sun Both the 
visible components are about 1 J times as dense as 
the sun The Bemi major axis of the 9 8 day orbit 
is 7,319,600 km , that of the 69 8 year orbit is 
about 20 astronomical unite The spectrograms were 
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measured by Mr Berman and Miss Hobe, they 
determined their personal equations by measuring 
spectrograms of Venus, the radial velocity of which is 
accurately known 

Annualre Astronomique Camille Fl&mmanon, 1931 
-—This useful almanac (Obsorvatoire de Juvisy, 12 
francs) contains details of the positions of Bun, moon, 
and planets, diagrams of the onontation of the solar 
equator in different months, data of all oppositions 
of Mars up to 1966, elements of Pluto with a diagram 
of its orbit and details of the two total lunar eclipses of 
1931, which are both visible in England and France 
There is an excellent table of the elements of the 
orbits of periodic comets, compiled by M Baldt. 
it includes comet Schwassmann Wachmann III 
(1930 d) There are also meteorological data and 
many useful tables of physical constants One notes 
the interesting fact that Mt Camgou can be seen from 
Marseilles projected upon the settmg sun on certain 
days in February and October, the distance is 
253 kin , and the straight line joining the points is 
120 m below the sea at tho middle point, the visi 
bility depends on refraction 

A table of Easter up to 2319 may interest some 
readers One notes that Easter occurs m March 
once in 4$ years , it will not occur on Mar 22 (its 
earliest date) until 2285 It is, of course, assumed 
that the present mode of reckoning will be con¬ 
tinued 

Report of the Leyden Observatory for 1930 —The 
Report begins with acknowledgment of the gift of 
1 10,000 dollars from the Rockefeller Foundation It 
is being used for the construction of a photographic 
equatorial of 40 cm aperture, which will be erected at 
Johannesburg, thus strengthening the connexion 
between Leyden and the Union Observatory Dr van 
den Bos has now become chief assistant at the 
Union Observatory Prof Hertzsprung and Mr van 
Gent are there temporarily 

The meridian circle at Leyden was used for ob 
servation of the Eros reference stars The proper 
motions of the reference stars m the selected areas are 
being discussed , also those of stars in the Pleiades 
in connexion with Prof Hertzsprung’s investigation 
Mr Kuiper has observed double stars with the 
10-inch refractor on 63 nights 

Mr van Gent has photographed several sou thorn- 
fields with the Franklin Adams camera, and has 
detected 82 known and 28 new minor planets Prof 
de Sitter and Dr Oort have investigated the radial 
velocities of the spiral nebul® in relation to the theory 
of relativity and the rotation of the galaxy 
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Research Items. 


The Society Inlander* —A study of the physical 
characters of the Society Islanders by H L Shapiro, 
md based upon material collected in the field on the 
Bayard Dominick Expedition by S CraighiU Handy 
ind Willowdean C Handy, is published m vol 11, 
So 4, of the Memoir8 of the Bernice P Bishop Museum , 
Honolulu Eighteen characters were examined and 
Sfteen indices calculated on two hundred and two 
individuals The measurements of 153 only are in 
aluded here, as 49 were excluded on the ground of non 
Polynesian admixture From a study of the distn 
bution of these characters, which show bi modal and 
multi modal curves common to both sexes, it is con 
eluded that there is heterogeneity m the population 
The impression of massiveness and size is homo out by 
bhe measurements The stature of 171 35 cm places 
them among the tallest people ui the world The 
head is of medium length and of moro than medium 
width, giving an index markedly brachycephalic 
Both face height and width are large, producing a 
massive face The forehead, however, is narrow, 
giving the distinctive character associated with the 
Polynesian The nasal index is mesorhine , but the 
average dimensions are considerable, though they do 
not equal the average of the Samoans and Tongans 
In bodily proportions and size the Society Islanders 
are relatively large In general, the women display 
the same development as tho men Most of the 
Islanders have black hair There are no blondes , but 
13 14 per cent of the men and 15 15 per cent of the 
women have roddy brown hair 

Tribes of the White Nile Province —Some notes 
digested from reports and essays of members of the 
administrative staff by Mr J A Reid are given in 
Sudan Notes and Records , vol 13, pt 2 The in 
formation has been collected smee 1924 For prac 
tical puiposes the province is divided into three areas 
[1) the Kawahla group, (2) the Baggara group, and 
[3) the rest The Kawahla group, the Hassama, 
Husemat, and Kawahla proper, occupy the Geteina 
district and the nveram part of Dueim and Kawa, tho 
Srst two being the predominant partners They are 
now a river dwelling, semi nomadic folk, spending 
most of their time near the Nile, except when they 
jo inland to cultivate their rainland and seek green 
pasture for their animals As soon as tho rams are 
over, they start cultivating the river flats and bring 
their animals to the water, where they remain until 
Ihp next rams They acquired their present Adr by 
'Jnquest Though the land must have been held tn 
bnbal holding originally, individual ownership de 
velopod rapidly Blood money, originally paid m 
camels, as they owned no cattle, is now paid in cattle 
or ready money The Baggara group extend from the 
southern end of the province, just south of Kawa, to 
the Upper Nile boundary They are, in a general 
sense, the semi nomadic Arabs whose business in life 
is cattle breeding and who ride on bulls, while they 
leave to slaves and others the cultivation of the ground 
Even with extensive sheep owners, the flocks are of 
3omparatively recent origin and are soon exchanged 
for wealth in cattle During the rains, the Baggara 
move from the river and wells, the extent of their 
migrations being governed by the fly Practically 
ill cultivate, but it is not their mam object Land, to 
begin with, belonged to the tribes, being held by the 
ohief as trustee, but there were very definite rights 
3f usufruct When, on the lighter lands, a man had 
cleared a piece of land, it would be only in very ex 
^optional circumstances that he would be disturbed, 
Mid on his death it would pass to his heirs eventu¬ 
ally The rights of ownership are more marked on 
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the heavier cotton growing lands “ The rest " are 
tribes living on the eastern and western flanks of the 
centre of the province, of no great importance, and in 
some cases merely survivals which < ling to their 
tnbal identity 

Observations on Indian Annelida —In the Proceed 
mgs of the Seventeenth Indian Science Congress, held 
at Allahabad (Calcutta Asiatic Society of Bengal), 
abstracts of fifty three zoological communications are 
given The majority of the papers woro on parasites, 
msec ts, fishes, anti cytology It is interesting to note 
that several post larval Polygordius , probably allied to 
P lacteust were taken m tho tow net near Madras, and 
with them, euily larva* The latter wore kept under 
observation for a few days and proved to have an 
* amnion \ as in P lacteus Another paper dealt with 
the alimentary glands in a surface feeding earthworm, 
Eutyphoeus These glands, formerly mistaken for 
calciferous glands, are not situated on the oesophagus 
but much farther back—a little behind the middle of 
the body They occur in connexion with the typhlo- 
sole, open into the gut by several apertures, and nave 
a special blood supply Preliminary experiments 
appear to indicate that they have a digestive (peptic) 
function 

Aacidians of Porto Rico and the Virgin Islands - In 

connexion with the “ Scientific Survey of Porto Rico 
and the Virgin Islands ”, Dr Willard U Van Name has, 
m vol 10, part 4 (New York Academy of Sciences, 
2 dollars), described the Ascidian fauna of tho 
region A very clear account of the 35 species col¬ 
lected from the coasts of these islands is given, with 
the diagnostic characters of the families and genera 
concerned Numerous plates and skett lies are used in 
illustration The ascidians of Porto Rico and the 
Virgin Islands are, as might be expected, typical 
tropical and subtropical forms, some of which are 
restricted to tho region including the West Indies, 
Gulf of Mexico, Caribbean, and Bermuda, whilst others, 
such as Trtdidemnum savxgnii and Slyela partita , are 
found m practically all the warmer seas of the globe 
A close relationship exists between the ascidian fauna 
of the West and East Indies, 18 of the West Indian 
species being represented m the East Indian region 
One West Indian species, Perophora viridis (Vemll), is 
considered identical with P listen (Forbes and Hanley) 
of European waters Two species only, Ascidiella 
stydovdes and Microcosmus anenyloderus , are restricted 
to Porto Rico and the Virgin Islands It is interesting 
to note that the ascidians of these islands, with one 
exception —Pyura antillarum (from 490 fathoms), are 
littoral formB A considerable amount of dredging 
has yielded no truly deep sea forma Hartmeyer’s 
revised classification of the Tumcata (1915) is used 
throughout, except that Lahille’s orders—Aplouso- 
branchiata,Phlebobranchiata, and Stohdobrancniata— 
are substituted for the Knkobranohia, Diotyobranchia, 
and Ptychobranchia of Soeliger In addition, the 
distinct genus Perophora of Hartmeyer is mcluded 
under the Ascidndre The Botryllid® are regarded as 
a distinct family of the order Stohdobranchiata 
Linde (1923) and Michaelsen (1928) molude them as a 
subfamily of the family Styelidro, to the compound 
forms of which they are, without doubt, closely re¬ 
lated 

Digestion of Cellulose by Insects —Although a very 
large group of insects feed on woody tissues of plants 
ana even on dry wood consisting almost entirely of 
cellulose, practically nothing is known as to whether 
these insects are able to digest cellulose The problem 
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has been investigated successfully only with regard 
to wood eating termites, in which the digestion of 
cellulose was found by Cleveland to depend on 
tho presence, in their intestinal tract* of symbiotic 
Protozoa (Flagellates) Many other wood-feeding 
inse< ts wore investigated by Buchner and his pupils 
from a purely anatomical point of view, and m tho 
majority of them various symbiotic micro organisms, 
often harboured in special organs (for example, the 
so called 4 fermentation chambers ’), were discovered 
This anatomical evidence was considered sufficient 
to postulate- a theory that the micro organisms must 
assist their hosts m the digestion of cellulose, and 
this theory is commonly at copied However, recent 
investigations by W Ripper (Zetl vergl Physiologic, 
13 Bd , 2 Heft, 1930), who used biochemical methods, 
throw considerable doubts on the assumed r61e of 
symbiotic micro organisms in wood eating msec ts 
Tins author has proved tho presence of a cellulose 
(collulose digesting enzyme) in the intestinal juice 
of several inset ts not possessing symbionts, which 
result suggosts that the digestion of cellulose can 
occur without the assistance of symbionts On the 
other hand, no cellulose was found in the 1 fennenta 
tion chambers * of other wood bormg larvte, although 
these organs are mj cured by Buchner’s theory to 
harbour collulose digesting micro organisms Again, 
in the case of certain unspcc mliHed wood borers, tho 
percentage of cellulose in the wood consumed and in 
tho excreta proves! to ho the same 1 hus some wood 
borers do not utilise any of the cellulose of their food, 
others can digest it without symbionts, while the 
organs haibourmg symbionts may bear no relation to 
the digestion of collulose It appears that further re 
search on biochemical and physiologit al linos is 
necessary for rho elucidation of this highly interesting 
and compile at-ed problem 

The Tetraploid Chinese Primrose —Primula mnemts 
has been a subject of genetic investigation for many 
years A recent paj>er by Mrs Sverdrup bdmme 
(Jour Genetics, vol 23, No 3), who formerly worked 
at the Merton Laboratory, is concerned with the 
genetics and cytology of the tetraploid form ^ Thm 
has arisen at various times in different strains and 
the view is favoured that it results from a suspended 
mitosis m the fertilised egg It is a stouter plant, a 
cell giant, with 48 chromosomes, and is loss fertile 
than the diploid In the first studies of this tetraploid, 
Gregory found certain factors duplicated and he 
assumed that in meiosis the chromosomes would mate 
m pairs derived from either parent Mrs S 6 mme, 
however, finds that the genetic behaviour is that 
which would be expected if random pairing takes 
place between any tw o of the four homologous 
chromosomes ui each set The two hypotheses are 
tested as regards the factor (8) for heterostylism, 
Gg for green or red stigma, and other pairs of factors 
Plants of constitution Sjs m gave an F t ratio of 35 1 , 
and a ratio of 6 1 in back crosses, strongly supporting 

the theory of random conjugation between tne four 
chromosomes Only two of the genes studied show 
complete dominance when present in a single dose 
Three of the genes show linkages m the tetraploids, 
which correspond to the linkages in the diploid But 
crossing over can take place between any two of the 
four homologous chromosomes In diakmesia, some 
of the sets of Jour are aeon to be arranged as quodri 
talent chromosomes, butt usually only one or two 
are present m each pollen mother cell In all the 
attempts to cross 2 n and 4n plants, only three tnploid 
[sterile) plants were obtained This extensive and 
accurate record of genetic experiment is concluded 
with a discussion of tetraploidy as a factor in evolution, 
in which the author justly argues that the multiple 
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factors m wheat and other plants have probably 
arisen through polyploidy 

Cambrian Arthropods —Two of the many remark¬ 
able fossils discovered by Walcott m the Middle 
Cambrian of British Columbia have been re-studied 
by G E Hutchinson (Proc U8 Nat Mur , 78,art 11, 
pp 1 24, pi 1 , 1930) One of these, a crustacean 
named Qpdbmva , was placed by Walcott m the 
Anostraca, and this view of its position has been 
confirmed by later writers The most conspicuous 
feature of the head is a large cylindrical process in 
front which, in living forms, is developed from the 
fused internal or frontal appendages of the antennae 
in tho male In structure Opabinta agrees with living 
AnoHtraea in many respects, but differs in the smaller 
number of trunk segments, the larger number of 
appendage bearing segments, the presence of only one 
or two post podigerous segments, and the absence 
of branchiae and a caudal fork On account of these 
differences it is considered that Opubima should be 
placed in a sepai ate sub order of the Anostraca The 
presence of this genus in a marine deposit ih of interest 
since tho living Anostraca have a fresh-water habitat 
Horhdaha , from the Middle Coal Measures of Lanca¬ 
shire, is thought to t>e allied to Oprdnnia , and was 
apparently of fresh water habit Tho other genus 
studied by Hutchinson, Ayaheaia, was regarded by 
Walcott as a polyehset annelid, but later authors have 
been impressed by its resemblance to the living 
Onychophora ( Penpatus , etc ), and further study con¬ 
firms this view of its relationship Some differences 
in structure, however, support the opinion put 
forward by Hutchinson that tho Onychophora should 
be divided into orders 1, Protonychophora, to 
include Aysheaia , 2, Euonychophora, to include the 
living forms The Cambrian genus is of interest as 
being maiine, whereas the living representatives are 
terrestrial C E Resser (Proc CJ 8 Nat Mus , 76, 
art 9, pp 1 18, pis 1 7, 1929) describes and figures 
some beautifully preserved specimens of phyllocand 
crustocoa from tho Lower and Middle Cambrian of 
British Columbia, Pennsylvania, and Manchuria 

Middle Ordovician in Central Norway —In Otfcadal, 
central Norway, a remarkable rock known as 1 ser¬ 
pentine conglomerate \ and hitherto regarded as a 
picrito lava or a tuff agglomerate, has been found by 
P A 0yen and Iver Haugen to yield a rich thougn 
obscure fauna Some three thousand specimens have 
been placed m the hands of the Swedish State- 
geologist, Herman HedstrOm, who has just published 
a preliminary report (Avhandl Norske Videnak * 
A had , 1930, No 10, 10 pp , 2 pis ) The shells have 
been changed into iron carbonate and details are 
often lost , but enough remains to identify the fauna 
as corresponding with the Orthoceras Limestone and 
Asaphus expansua beds of Sweden—the 3 c y and p 
of Norway Gastropods abound, tnlobites and 
cephalopoda are fairly common, and there are also 
brachiopods and lamelhbranchs Hedstrttm regards 
tho rock as a true conglomerate, contemporaneous 
with the fauna and fornied from older pendotitee 
In any case, this discovery will have to be reckoned 
with, in interpreting the geology of central Norway 

Datum Planes for Charts —The problem of satis¬ 
factory datum planes for maps, and particularly 
hydrographic charts, is fully discussed by Mr H A 
Marmor in “ Chart Datums ” (US Coast and Geo¬ 
detic Survey, Special Publication 170) The arbitrary 
datum level is clearly of little value for charts, since 
it gives no absolute information regarding depths 
Moreover, it is clear that the datum plane should be 
one that is capable of recovery even if all beach 
marks are lost Tidal datum planes alone are satis- 
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factory A high-water datum may be venr useful for 
certain purpose* such aa the clearanoe of bridges or 
warehouse construction along the water front, but it 
ts* unsatisfactory for nautical charts, inasmuch as it 
gives a false idea of security Mean sea level datums 
are fairly satisfactory but may cause trouble or 
danger m shoal areas The needs of the sailor are 
best served by low water datum planes, but the de 
termination of these is not an easy matter, owing to 
periodic variations in the tide Mr Manner discusses 
the nature and extent of these variations A mean 
low water datum is relatively easily dotemunable on 
any coast and may be fairly satisfactory It is used 
on the charts covenng the Atlantic coasts of the 
United States A datum of lower low water is reached 
from half as many observations as that of moan low 
watei This is most suitable for coasts on which the 
tide is of the daily and not of the semi daily type 
It is used on the Pacific coast charts of the United 
States Another datum that can be used is that of 
spring low water This, of course, requires a long 
tune for determination, and tends, m use, to give an 
appearance of unnavigabihty to many waters, and 
also to indicate rocks and reefs which are rarely 
visible to the manner 

Recent Researches on Relativity —Lemaitre and 
Sir Arthur Eddington have shown that our actual 
universe may probably be considered as expanding 
from an initial state something like Emsteui’s world 
filled wUh matter, towards a limiting state like de 
Sitter's world \ which is empty or rather has all the 
matter swept into unobserved corners It has been 
suggested that the concentration of matter, originally 
uniformly distributed, mto local condensations may 
have started this expansion To test this hypothesis, 
W H McCrea and (* C McVittie (in Monthly Notices 
Hoy Ast Soc , Nov 1930) study non stationary uni 
verses where there is a single condensation of matter 
at the origin This is proved to lead not to an oxpan 
sion as anticipated, but to a contraction Dr () C 
McVittie also contributes (Proceedings of the Ed in 
burgh Mathematical Society, ser 2, vol 2 , part 3 
Jan 1931) a comparison between thg general relativity 
theory and Einstein s newer unified field theory It 
is shown that the latter, applied to the problem of a 
particularly simple type of field with axial symmetry, 
gives results which do not appear to correspond to 
physical facts The conclusion can scarcely be evaded 
that Einstein's latest theory, at any rate in the form 
at present published, contains serious defects 

Artificial Disintegration by a-Particles — The paper 
by J Chadwick, J E R Constable, and E C Pollard 
m the February number of the Proceedings of the Royal 
Society , m which they describe their new experiments 
on the ihsmtegration of the nuclei of light elements by 
o particles and discuss these and the recent expen 
menta of Bothe and Frfuiz and of Pose, although 
leaving much detail still to be supplied, marks a 
definite advance m knowledge of the pioperties of 
nuclei The assumptions needed to explain such facts 
a s are known at present are few and simple the 
nuclei ore supposed to have definite levels for protons 
and * particles , to be composed of these and elec 
irons, the number of the a particles being as large as 
possible, all the a particles of a stable nucleus are 
supposed to be in the same energy level, but not 
more than two protons can be put into the same 
proton level Two mam types of disintegration are 
Supposed possible, in one of which the « particle is 
captured by the nucleus—as appeared to be so m the 
cases of the disintegration of nitrogen photographed 
by Blackett—and in the other, the proton is ejected 
without capture of the a particle The evidence for 
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the latter type is rather unsatisfactory, but it is of 
particular importance, since the continuous distri¬ 
bution of energies amongst the protons produced in 
this way could give immediately the level of the 
proton in the nucleus , disintegration with capture 
of the incident particle gives a line spectrum ’ of 
velocities for the protons The changes in energy m 
volved in the disintegration, which can be calculated 
from these experiments, also extend Aston s measure 
ments of the mass defects of nuclei with the mass 
spectrograph, and in some casos furnish an mde 
pendent check on these, although most of the nuclei 
formed in the disintegrations have not been studied 
with positive rays, and many are indeed rare It is 
mentioned that the production of 7 rays from light 
elements by a particle bombardment which was 
recently reported by Bothe and Beckor (see Natttbe, 
I eh 21 , p 288), has also been detected by H C 
Webster in the Cavendish Laboratory 

Solubilities in Hydrogen Fluoride —A comparison 
of the solvent properties of liquid hydrogen fluoride 
and of water with respect to salts is possible from 
some results with the first solvent, which are com 
mumcated in the January number of the Journal of the 
American Chemical Society by Bond and Williams The 
solubility of lithium hydrogen fluoride was measured 
between 0° and 40° Zinc, magnesium, and calcium 
fluorides wore found to l>e very insoluble , chromium 
fluoride is quite soluble , potassium iodide leacts with 
hydrofluoric acid Theio is ft fair similarity in the 
solvent action of water and hydrofluouc acid with 
tho salts usod A determination of the critical tem 
perature of hydrogen fluonde, made with a special 
apparatus, gave 230 2° 

Conductivity of Electrolytes in Nitromethane and 
Nitrobenzene—Ihe Journal of the Chemical Society 
for January contains two papers by bir H Hartley, 
Murray Rust Hadow and Wright on the conductm 
ties of some salts in nitromethane and nitrobenzene 
In the case of nitromethane only tetraethylaminomum 
salts gave a linear 1 elation between equivalent con 
ductivity and \/V* and these also show good agree 
ment With the Debye Huckel Onsager equation AH 
the othor salts show large divergences from ideal 
behaviour home of them aie weak electrolytes in 
nitromethane, although they all behave os strong 
eiectiolytes in methyl and ethyl alcohols Since the 
dioieftuc constant of nitromethane is greater than 
those of the alcohols, the results show that lorno 
association is not entnely controlled by the electrical 
forces between the ions Perchloric acid is a fairly 
strong acid in nitromethane and the mobility of the 
hydrogen ion is 63 Thus this ion has not the 
abnormally high mobility m nitiomethano which it 
possesses in hydroxy he solvents Other acids appeared 
to be very weak m nitromethane In nitrobenzene, 
tetraethylammonium picrate and perchloiate are 
Strong electrolytes, and the results are in agreement 
with those calculated from the Debye Huckel Onsager 
equation, but silver perchlorate is appreciably assooi 
ated Perchloric acid w an electrolyte of m termed late 
strength, and tho mobility of tho hydrogen ion m 43, 
which shows that it is not abnormal, as in hydroxyhc 
solvents Hydrogen < hlonde, benzene sulphomc acid, 
and benzoic acid are very weak electrolytes Nitro¬ 
benzene is similar to nitromethane as an ionising 
solvent, but the tendency towards ionic association is 
rather greater m the former The dielectric constants 
are 35 and 37 respectively 

Resolution of df-Menthol — Natubb, Mar 14, p 421 
Last line but two of paragraph For 4 d menthol ” 
read * f-menthyl d-camphor 10 sulphonate ” 
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Milk Tests in Lanarkshire Schools * 


rpHE Department of Health for Scotland has recently 
issued a report on tho investigation into the effect 
of the addition of milk to the diet of school children 
The data have been compiled and annotated by 
Dr Gerald Leighton, Medical Officer (Foods), and Dr 
Peter L MoKinlay, Medical Officer (Statistics) 

Twenty thousand children were concerned in the ex¬ 
periment, 10,000 being given a daily ration of milk 
and a like number being used as control subjects All 
the milk Used was Grade A (Tuberculin Tested) Half 
of the milk was given in the raw state and half was 
pasteurised 

Tho schools selected for tho tests were all situated 
in the densely populated industrial part of the county 
While no account was taken of the distress prevalent 
in these localities in tho selection, it has been estimated 
that one third of the childron came from homes in 
which there was unemployment, complete or paitial 
The ages of tho subjects ranged from five years to 
twelve years The sexes wore balanced in each age 
group 

The teachers showed great interest in the experi¬ 
ment, and their “ remarks ” on the various subjects 
are often enlightening One teacher noticed that 44 m 
the playground buoyancy and pugnacity developed 
to an alarming extent '* Another states that a little 
girl increased m vitality to such an extent that she 
boasted to her teacher of her ability to fight her big 
brother 

While the physical benefits of the experiment made 
themselves fairly obvious, it was not easy to estimate 
the mental improvement However, many teachers 
have reported great improvements m mental alertness, 
especially among the younger children Others say 
that some of tho children became drowsy One boy, 
who hitherto was very backward in reading, improved 
greatly and became very smart in reading, arithmetic, 
and history Another child, formerly very morose and 
sullen, has become bright, and talkative 

Thero are complete records of the progress of 17,169 
children These records are m three parts—(a) Con¬ 
trols, (6) children fed with raw milk, (c) children fed 
with pasteurised milk These are further subdivided 
according to age and sex 

Tables were prepared in such a way that not only 
the average increase in height or weight for the whole 
group, but also the average increase in height or 
weight for children of a given initial height or weight 
could be calculated In view of the fact that there 
were definite differences of weights and heights in the 
oontrols compared with 4 feeders * at the beginning 
of the experiment, it was considered advisable to 
inquire whether the amount of growth within this 
period was affected to any appreciable extent by 
original physique that is, whether the heavier or taller 
child added more or less to its height or weight than 
the lighter or shorter child For this purpose co 
efficients of correlation between original weight and 
original height and change m height were calculated 
for the control group From these results it was 
inferred that there Was no uniform tendency for gain 
in weight or height to be influenced by original weight 
or height 

The conclusions may be summarised as follows 

( 1 ) The addition of milk to the diet of sohool chil¬ 
dren is reflected in a definite increase in the rate of 
growth, both in weight ana height 


* Department of Health for Soot land Milk Consumption and tho 
Growth of Schoolchildren By Dr Gerald Leighton ana Dr Peter L 
McKinley (Edinburgh and London, Hjf Stationery Offloe, 1930) 
94 net 
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(2) Tboro is no obvious or constant differenoe m 
this respect between the sexes There is little evidence 
of definite relation between the age of the children 
and the amount of improvement The results do not 
support the popular belief that the younger children 

Increase in Weights (in Ounces) in the Three 
Groups 


Age 

Boys 

1 Girls 1 

Control 

Raw 

MUk 

Pasteurised , 
MUk. 

Control 

Raw 

MUk 

Pasteurised 

Milk, 

5 

11 64 

14 88 

16 65 

7 00 

14 50 

6 62 

6 

13 76 

13 61 

9 96 

n 21 

10 61 

10 05 

7 

11 17 

14 86 

16 56 

8 90 

11 22 

12 94 

8 

11 38 

14 21 

16 21 

9 77 

13 40 

13 37 

9 

9 63 

13 43 

11 83 

7 87 

13 81 

12 62 

10 

7 10 

13 63 

10 39 

9 61 

15 08 

18 96 

11 

6 14 

12 74 

11 05 

12 62 

24 92 

17 08 


Increase in Heights (in Inches) in the Three 
Groups 



Boys 

Girls 

Age 

Control 

Raw 

Milk 

Pasteurised 

MUk 

Control 

_ . 

Raw 

MUk 

Pasteurised 

MUk 

5 

0 76 

0 95 

0 94 

0 86 

0 64 

0 87 

6 

0 80 

0-87 

0 87 

0 80 

0 86 

0 84 

7 

0 76 

0 87 

0 82 

0 76 

0 84 

0 81 

8 

0 74 

0 82 

0 79 

071 

081 

0 78 

9 

0 69 

0 80 

0 74 

oeo 

0 76 

0 78 

10 

! 0 68 

0 76 

0 68 

0 71 

0 79 

0 72 

11 

! 0 69 

0 74 

0 70 

0 77 

0 86 

0 81 


derived more benefit than the older children As 
manifested merely by growth in weight or height, the 
moroaso found in younger children through the addi¬ 
tion of milk to the usual diet is certainly not greater 
than, and is probably not even so great as, that found 
in older children 

(3) In so far as the conditions of this investigation 
are concerned, the effects of raw and pasteurised milk 
on growth in weight and height are, so far as can be 
judged from tills experiment, equal 

Dr J P Kinlooh, Chief Medical Officer of the De¬ 
partment of Health for Scotland, says, in a prefatory 
note, that the scheme was made possible by a grant 
of £6000 from the Empire Marketing Board, which 
approved its purpose and the selection of Lanarkshire 
for the experiment The Distress in Mining Areas 
(Scotland) Fund financed the experiment also, by a 
grant of £2000 Individuals and firms interested m 
the dairying industry contributed £477 The results, 
states Dr Kinloch, demonstrate that the addition of 
milk to the children’s diet results in improved physique 
and mental alertness They also suggest that, apart 
from its own food value, milk enables the other con* 
stituents of the ordinary diet to be fully utilised as 
growth factors 

It is significant that, by powers conferred by the 
Education (Scotland) Act, 1930, looal authorities may 
make a ration of milk available for sohool children 
The exercise of these powers would, Dr Kmlooi 
states, affect 800,000 children in Scotland, and, bj 
improving their physical and mental well-being, would 
have a powerful influence in improving the quality ol 
the Scottish race 

John Taylob 
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Modern Metal Cleaning 

X HE increasing use of electroplating processes for 
►^ihe protection from oorrosion, the reduction of 
wear, the building up of worn parts, or the actual 
manufacture of components, coupled with the fact 
that the production of an adherent metal coating 
depends on the complete removal of all foreign 
matter from the basis metal, makes an account of 
the means whereby this clean surface may be ob 
tamed by mass production methods one of consider¬ 
able importance A paper on the subject was pre 
sented by Messrs L Wright and F Taylor to the 
Electroplaters and Depositors' Society recently 
Cleaning tanka of steel, iron, or wood, with or with 
out electrical connexions, still remain the most com¬ 
mon means of achieving this end, and large volumes 
of cleaning solution, at a steady temperature, are 
required if the dirt is not to be redeposited on the 
work Such tanks may be heated by gas or by 
electrical immersion heaters , but a steam coil, 
placed at that side of the tank opposite the overflow 
dam, is the best This causes the solution to boil 
towards the dam, carry mg with it surface scum or 
oil The coil should be shielded with perforated 
sheet metal, and the solution, gushing through the 
holes, effeots adequate agitation For the general run 
of cleaning, tho solution should be maintained at the 
boiling point, which has the mcidental advantage 
that as the metal expands tho dirt is loosenod 

Agitation by compressed air has the disadvantage 
that it rapidly cools the solution and promotes foam¬ 
ing In the absence of steam heating, the most con 
venient method for rapid and efficient cleaning is by 
an arrangement of paddles 

JSleotnc cleaning, which is rapidly coming into 
general use, adds a mechanical to the chemical effect 
The passage of tho direct current though the solution 
liberates hydrogen m small bubbles at the cathode, 
forces the particles of dirt away from the metal, and 
carries them into the bulk of the solution, where they 
ore readily emulsified and suspended The potential 
across the tank should be of the order of 6 volts, and 
the oathode current density 30 40 ami) pei sq ft 
Any danger of metals such as tin, lead, or zinc ac 
cumulating on the cathode may be eliminated after 
the cleaning by temporarily making the article the 
anode , this removes any such adherent film Tho 
accumulation of colloidal hydroxides oan be avoided 
by the occasional use of supplementary steel elec¬ 
trodes, on which the colloidal hydroxides adhere 
The electrodes are from time to time removed from 
the bath and the accumulations scoured off 
Effective rinsing after cleaning, in clean, soft water, 
is as important as the cleaning itself, as it washes 
away the dirt which the cleansing solution has 
loosened and softened Hard water reacts with the 
soap films forming a calcium soap, which adheres to 
the work The use of two tanks is recommended, the 
first hot and the second cold, and after rinsing, 
the article should be chemically clean, as shown by 
the surface being uniformly wetted 


Meteorology in India* 

T^HE year 1929-30 was one of exceptional expansion 
^ and reorganisation in the Meteorological Depart¬ 
ment of the Government of India, arising from the 
^nnation of new air-routes To meet the meteoro¬ 
logical requirements of such air routes, and of addi- 

* Beport on the Administration of tbe XetoorokvJoiU Department 
of the Government of Indin In 1989-80 Pp 26+4 pUtea (Calcutta 
Government of India, Central FabUottioa Brsnoh, 1080) 1 rupee, 
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tion&i contemplated air routes not yet m operation, as 
laid down m various international recommendations, it 
was found necessary to arrange for the preparation, 
twice daily, of weather charts at regional forecast 
oentres, and to raise the status of most of the third class 
weather stations to socond class status A new fore 
cast centre in charge of a fully qualified meteorologist 
had to be opened at Delhi m November 1929 in order 
to supply weather forecasts to the State Air Mail and 
other aviators flying on the Jodhpur Delhi and Delhi 
Allahabad air routes, while the existing forecast centre 
at Karachi made itself responsible for forecasts for 
the Karachi Jodhpur route Further expansion was 
necessitated by the imminence of additional air routes 
from Delhi to Calcutta and Calcutta to Rangoon, and 
detailed proposals for meeting this need wore sub 
mitted to the India Government 

One of tho most urgent needs of aviators is know 
ledge of tho winds to be expected at various altitudes, 
in order that flying may be done with the maximum of 
wind assistance Tins has necessitated an increase of 
stations equipped for making observations of upper 
wind by means of pilot balloons, an increase which has 
reacted upon the organisation of the Upper Air Ob 
servatory at Agra, where the plant for producing the 
hydrogen required for tho balloons is situated , an 
increase both of the plant and of the staff of that 
observatory h^s therefore become essential 

All this activity on the side of organisation and 
equipment has not prevented useful rosearch work 
from being done Many subjects have received especial 
attention, among which may bo noted that of the 
electrical c barge of thunder-rlouds, which has resulted 
in obsorvational support being found for $nnpson*s 
breaking drop theory Microseisms caused by earth 
tremors due to ocean waves have boon studied m 
relation to the storms on the seas around India, and 
interesting relationships have been obtained, while the 
Upper Air Observatory at Agra has made a special 
study of tho < nor'-westers ' that occur in Bengal in 
spring and early summer, a special expedition being 
organised in 1929 for this purpose These brief notes 
indicate only a few of the activities of a meteorological 
service that is rapidly pushing its way into the fore¬ 
front of investigational enterprise 


University and Educational Intelligence. 

Cambridge —The Natural Sciences Tripos Com¬ 
mittee has issued a report to the University and has 
made the following recommendations, to take effect 
after the examination to be held in 1933 (1) the 

examination m mathematics in Part I of the Natural 
Sciences Tripos shall be conducted by two special 
papers instead of by means of the papers set m Part I 
of tho Mathematical Tripos The total maximum of 
marks allotted to mathematics shall be half that 
assigned to each of the other subjects , (2) all candi¬ 
dates for Part I of tho Tripos shall be required to offer 
not lees than three subjects exclusive of mathematics , 
(3) the subject mineralogy m Part I of the Tnpos 
shall be redefined to include both crystallography and 
petrology It is also recommended that the written 
examination in mineralogy consist of two papers 
(1) the elements of crystallography, crystal optics, 
and descriptive mineralogy, (2) (a) crystallography 
and crystal physios, (6) crystal structure and crystal 
oheraistry, (c) mineralogy and ore deposits, (d) petro¬ 
logy Two of these sections only are to be tween, with 
the restriction that (d) shall be taken only by students 
who offer also the subject of geology This report 
will be discussed next term 

In Natubh of Mar 14, p 424, it was stated that 
Dt J Wishart had been appointed University lecturer 
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in statistics This is incorrect Dr Wishart has been 
appointed to the readership in statistics, to succeed 
Mr G Udny Yule Mr Udny Yule, formerly lecturer 
in statistics, was appointed reader on Jan 1 last, but 
he will vacate this post at the end of the present 
academical year A lecturer m statistics is to be 
appointed by the Faculty of Economics 

Edinburgh - The Senatus Academicus of the 
University has resolved to confer the honorary degree 
of Doctor of Laws, at the graduation ceremonial on 
♦July 2 , on the following among others Dr E J 
Allen, Director of the Marine Biological Laboratory, 
Plymouth , Sir George Berry, M P for the Scottish 
Umvorsities, formeily lecturer ?n opthalmologv in the 
University of Edinburgh , Sir Walter Morley Fletcher, 
Secretary of the Medical Research Council 

Oxford —Congregation has accepted with thanks 
a gift of £200 from Mrs Clara Brooks in memory of 
her son, Clement C Biooks, formerly on the staff of 
the Imperial Forestry Institute, who was killed in a 
bicycle accident The interest of tins sum is to be 
devoted to the purchase of entomological books and 
apparatus for the use of the forestry Department 

Apiuications are invited by the Salters’ Institute 
of Industnal Chemistry for a limit**! number of 
fellowships for chemists of post giaduato standing 
The fellowships aie each of the value of from £250 to 
£300 and their object is to affoid additional and special 
training, at home or abroad, preparatory to a career 
in industrial chemistiy The Institute is also offering 
a limited number of grants in aid to young men and 
women employed m c hemical works in or near London, 
of 17 years of age and upwards, who clesiro to extend 
then education for a career in chemical industry 
Applications, in each cRse, should be mode by May 1 
at latest to the Dilector of the Institute, Halters’ Hall, 
St Swithm’s Lane, E C 4 

The March issue of the School Science Review devotes 
sixty pages to repoi ts of the proceedings of the Science 
Masters’ Association at the Birmingham meeting held 
early in January (see also Naiure, Jan 17, p 111 ) 
The presidential address by Sir Charles Grant 
Robertson, vice chancellor of the University of 
Birmingham, pleads the claims of biology to general 
recognition as an essential constituent in the school 
science curriculum The general principles of science 
cannot bo imparted by instruction limited to physics, 
ohemiHtry, and mathematics, and the omission of 
biology is stigmatised as a mine against science 
8 ir Charles invited the Association to ask the Royal 
Society to appoint a small but leprosontative com 
mittee to attack the problem of where, when, and in 
what system of allocation the teaching of science ought 
to begin fend lie earned on alike m the schools and the 
umiersities Jn a discussion on science oduoation of 
the boy up to eighteen, Prof F W Burstall, vice 
principal of the University, pointed out that in com 
petition with the other sciences, biology inevitably 
suffers from the handicap that it is generally believed 
to be not so likely to help a boy to earn a living when 
he leaves school A discussion on the subject of 
4 general science disclosed a remarkable consensus of 
opinion m favour of the teaching of some biology to 
all pupils as an element of ( general * science, and an 
interesting description was giveh of a course arranged 
at Harrow as an introduction to science, occupying 
five periods weekly during one term Prof A W Nash, 
professor of jietrdlbum technology m the University, 
addressed the Association on the work of the physicist 
and chemist in the petroleum mdustiy, and the Bishop 
of Birmingham gave a lecture on " A Finite Umverse T h 
The Review gives reports of both addresses 
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Birthdays and Research Centres. 

Mar 32, 1868 •—Prof A Fowler, FRS, Yarrow 
research professor of the Royal Society a«\* 

E rofessor of astrophysics m the University 
ondon, Imperial College of Science, South 
Kensington 

In view of the considerable number of research 
Htudents, an attempt is made to cover a wide field 
of spectroscopic research Continued attention is being 
given to the spectra of elements at successive stages 
of ionisation, and to the production and analysis of 
band spectra Some progress has also been made 
towards the establishment of standard wave lengths 
m the ultra violet and Schumann regions of tbfe 
spectrum New work contemplated is the investiga-> 
tion of problems involving intensities and contou % 
of spectral lines, and work on hyperfine structure, fur 
which equipment has recently been provided 

At present I am specially occupied with an in 
vestigation of the spectra of flames, in the belief 
that our present knowledge as to the molecular 
unguis of numerous hands will throw considerable 
light on somo of the processes of combustion 

Mar aa, 1868 —Prof Roberta Mix ltkan, chairman 
of the Executive Council of the California 
Institute of Technology and director of the 
Norman Bridge Laboratory 
I am still pursuing quite intensively my studies in 
the field of the cosmic radiations , for they have 
relations to meteorology not yet fully explorod and 
their values at very high altitudes still have some¬ 
thing to teach us about the precise nature of the 
cosmic atom building processes Also, as an adjunct 
to these studies, I am interested m the problem of 
the origin of the very heavy elements and, as a possible 
clue to its solution, am collecting further data, by a 
now method, on the terrestrial distribution of the 
radioactive elements Artificially stimulated radia¬ 
tions of high penetrating power are also a part of the 
programme 

Mar as, 1863 —Dr Simon Flbxner, For Mem RS, 
dnector of The Rockefeller Institute for Medioal 
Research 

The constantly growing number of those diseases 
of man, the lower animals, and plants, shown to be 
brought about by filterable agents or viruses, empha¬ 
sises their known significance Among hiunan beings, 
a disease of this character is poliomyelitis or infantile 
paralysis The modes of infection and of extension 
of the virus of this disease are questions of outstanding 
importance Ever since 1909, when the first serial 
transmission of the disease to monkeys was accom¬ 
plished (Flexner and Lewis), these questions have 
commanded attention The indications, then secured 
and since confirmed, are to the effect that the virus 
is nerve conducted, as it enters and even as it leaves 
the body of infected human beings and animals via 
the respiratory mucous membranes 

Not only is this finding of importance in so serious 
a disease as poliomyelitis, but corresponding questions 
are of high interest in connexion with virus diseases 
generally, as is also the question of the precise nature 
(chemical or otherwise) ot the viruses themselves 

Mar 37 , 1855 —Sir J Alfred Ewing, K«CB„ 
FRS, formerly principal and vice chancellor, 
University of Edinburgh, previously director qt 
naval education and professor of mechanism ana 
applied mechanics, University of Cambridge. 

I am too old now for individual research Bob a 
long experience of laboratories and of adminiatra*EG& 
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con still be turned to account in committee work of 
the kmd that Is increasingly done under such official 
fyy hes as the Department of Scientific and Industrial 
Research 

I have learnt to value committees as instruments 
of research Often they achieve results which would 
otherwise be out of reach It has been said of them 
that they keep minutes and waste hours The jibo 
would be pointless if it did not contain a half truth 
But in fact, when sensible men servo on a committee, 
not much time is wasted One finds that m some kinds 
of research, especially in the application of science to 
industry, the dirootmg is best done by a committee 

In a committee, an old member, particularly when he 
happens to be in the chair can do much to chock 
waste of tune Hie very age liecomos a useful asset 
It has developed his historical sense, it gives him a 
sort of authority He will focus attention on essentials 
Ho will explore the minds of his colleagues, collect their 
ideas, induce each to contribute and finally lead them 
to discover, perhaps to their surprise, that they are 
in agreement A committee is a fluid holding potential 
wisdom in solution, from which conclusions are to be 
crystallised out The process should not bo hurried, 
but if, in the long run, a report issues which has 
some of the definiteness of a crystal, the time of the 
committee will not have been misspent 


Societies and Academies 

London 

Royal Society, Mar 12 E W Fish On the 
reaction of the dental pulp to peripheral injury of the 
dentine A aeries of earlier experiments in which 
diffusible dyes w'ere placed in the pulps of human teeth 
indicated that when primary dentine is injured at the 
periphery either by caries or attrition, the whole tract 
of affected tubules dies and be< ornes walled off from 
the pulp by secondary dentine The nature of the 
reaction is found to vary with the severity of the lesion 
The usual result is that the pulp ends of the injured 
tubules are sealed off by a deposit of calcium salts, 
and thiH is followed by a deposit of secondary 
dentine —E B R Prideaux The combination curves 
hydrogen ion regulating power, and dissociation (on 
stants of gelatin The properties of gelatin as an 
ampholyte have been deduced from the combination 
t urves, m which pH is expressed as a function of added 
acid or alkali Considerable different es were noted 
between the combination curve of gelatin and those 
of ammo acids By means of equations which express 
the simultaneous relations (a) absence of inflection 
at the isoelectric point, (6) the existence of the iso 
aleotnc condition, the constants of the basic and 
acidic dissociations have been calculated on the 
assumptions that gelatin consists mainly (i) of un 
dissociated molecules, (u) of amphoteric ions at its 
isoelectric point On either theory, three constants 
are obtained, of which one acidic and one basics 
constant are nearly equal to one another —R Snow 
Experiments on growth and inhibition Since it had 
been found previously {New Phytologxst, vol 28, p 
345, 1929) that in older and taller pea seedlings the 
young leaves near the apex inhibit the axillary buds 
near the base of the stem more strongly than in very 
young short seedlings, experiments were earned out 
to test whether the increase m strength of inhibition 
13 due to the greater length of intervening stem It 
is concluded that the strength of inhibition increases 
with increasing length of intervening stem Axillary 
buds normally grow to a certain length before they 
are stopped by inhibition, and they are susceptible 
to inhibition during their early growth as well as later 
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The mteipretation of the increase of inhibition is briefly 
discussed —C H Lea The effect of light on the 
oxidation of fats A quantitative vodimetrvc method 
for estimation of the peroxide oxygen present in 
rancid fats is described Bv this means it is possible 
to follow the atmospheric oxidation of pure fats or of 
animal fats in the tissue, and, in conjunction with 
a suitable souire of light, to forecast the relative 
susceptibilities of fats to oxidation This method, 
with a quantitative modification of the Krois test, 
has been used to investigate the effect on the oxidation 
of fats —H Munro Fox and H R&xnage A spectro 
grapluo analysis of animal tissues Tissues of annelids, 
molluscs man, and some other animals have been 
studied Iron and copper were present in all kinds 
of protoplasm investigated Manganese was widely 
distributed The manganese content of tissues varies 
with the locality m which a given species of animal 
lives Nicki 1 and cobalt oc< urred spasmodically, the 
former being rnoro frequent Except in one case, all 
high concentrations of nickel weie accompanied bv 
cobalt In one tissue only did cobalt occur without 
detectable nickel Lead and silver both exhibit an 
irregular distribution (see also Nvturf, Nov 1, 1930 
p 682) - A S Parkes The reproductive processes 
of certain mammals (1) (*riretulu s failed to bleed 

under laboratory conditions but it wus found possible 
to investigate the cyclic changes occurring in the non 
pregnant females, about lialf of whuh possessed 
perfectly normal uproductive organs The (jtlo is 
very similar to that of the mouse Comiff cat ion of 
the vaginal epithelium, diagnosed in the live animal 
by examination of the vaginal ((intents, was found to 
be associated with the penod of ovulation The' 
aveiago length of cycle was a littlo tmder five days 
and the average number of folia los matining at one 
period of ovulation was eight —F G Spear The 
delayed lethal effect of radium on tissue cultures in 
vitro ^comparison of continuous and spaced radiation 
Jt was found to bo immaterial whethei the laduition 
was given in one dose of six hours or in six fractional 
(Jones of 60 minutes each at 24 hourly mtoivals 

Leeds 

Philosophical and Literary Society, Dec 9 - G J 
Blakey The fiarabohc developable of the trmodal 
cubic surface Iho following results are due to Prof 
A E Jolliffe and W P Milne ‘ There is a sextic 
envelope l 8 = 2 / 6 f/ a / 4 -0 (whore ./„ mid /. aie 

respectively the harmonic and equiharmomc envelopes 
of the plane quartic curve, and U t is a tonic), which 
touches the 24 inflexional tangents of the quartic, 
and the 12 bitangents of a Stoineuan Complex The 
conic U , is a sex tangent conic of / 6 , and there are 
63 such conics corresponding to the 63 Stemerian 
Complexes ” Dr Blakey has carried out the analo 
gous investigations in the case uf a trmodal cubit 
surface —E C Stoner The spe< lfio heat of electricity 
in ferromagnetics The theory of the specific heat ot 
electricity baaed on the application of the Fermi 
Dirac statistics is madequate as it leads to values 
incorrect in magnitude and sign A metal is treated 
as an equilibrium distribution of atoms, ions, and free 
electrons It is shown that the observed change in 
the specific heat of electricity at the Curio point in 
nickel is consistent with the ferromagnetic properties 
—G W Brindley On the damping of the torsional 
oscillations of a sphere in a viscous medium An 
expression is developed for the damping of the tor 
sional oscillations of a sphere m a viscous medium from 
which the viscosity of the medium may be obtained 
T)ie expression has been tested for water, but the 
observed damping is found to be 5-10 per cent 
greater than the calculated value —-J Duffey 
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The electric beam discharge in argon Electron beam 
phenomena at low pressures are described, and spaoe- 
potential measurements obtamod by use of a cold 
exploring electrode given Certain parts of the 
discharge can be explained on the ordinary space- 
charge theory -J E Taylor Experiments on the 
efficiency of an electron gun An improved type of 
electron gun is described m which better focusing 
and higher beam efflcioncy are obtamed by interposing 
between the emitting filament and gun muzzle a 
negative w reen with a small central hole This 
screen has low negative potentials applied to it, and 
curves are given which show that maximum efficiency 
is attained at a certain screen potential which varies 
with the gas pressure The device resembles in its 
action the soft three electrode valve —H M Dawson 
and E Spivey The determination of catalytic co 
efficients from iso catalytic data Values for the 
coefficients which measure the catalytic activity of 
the non ionised at id (k m ) and the acid anion (k 9 ) may 
be derived from the minimum reaction velocities 
(iso catalytic velocities) which are observed when 
acetate buffers of the type c CH s CO»H + x CH a CO,Ntt, 
m which c is constant and x variable, are employed 
as catalysts for the reaction between acetone and 
iodine The experimental data for series of solutions 
with c=-0 02, 0 1, and 0 5 respectively and a 0 75 
molar solution of sodium chlondo as the reaction 
lead to values of k m — 1 3 x 10 6 and /r a =3 3 x 10 * 
for the undissouatod acid and the acetate ion 
(Temperature, 25% acetone concentration, 20 c c 
per litre )— J W Belton The at tivity coefficient of 
a non electrolyte m aqueous salt solutions from 
solubility measurements Measurements of the 
solubility of N chloroacetanihde in aqueous solutions 
of sodium chloride, barium chloride, and magnesium 
sulphate show that the quantity of the amlido dis¬ 
solved by KMX) grams of water is an exponential 
function of the ionic strength (^) for each of these 
electrolytes up to /z=4—J Grainger and Edith 
Angood The insect transmission of raspberry 
mosaic The mosnu disease of raspberries has boon 
shown to have an insect vector in a species of aphid— 
Aphis rubiphila The mottling associated with the 
mosaic disease was lnduted in unmottled plants by 
caging aphids, tiansforred from a diseased cone, on 
the wild plants Untreated controls remained healthy, 
so the insect is deemed to be the transmitter - R D 
Preston The structure of tho wall of VcUonta ventri 
cosa Rec ent X ray work has shown that the cellulose 
wall of the plant is built up of repetitions of nnhydro 
glucose residues in a space lattice This lattice has a 
definite orientation with reference to the surface of 
the Mall, but the data leave open the orientation of 
the anhydro glucose chains in the tangential plane 
As a result of investigations with the polarising 
rmcioseope the wall of Valonta ve?Urico$a is seen to 
consist of a mosaic of small areas, each with its own 
chain direction 


Paris 

Academy of Sciences, Feb 2 — V Grignard and L 
Lapayre The fi enynes and p diynes A study of the 
influence on an intermediate CH« group of two triple 
bonds or one double and one triple bond The hydro 
carbons (CgH.JC C CH. C C(C.HA (C.H.) C C CH. 

CH CH a , and (C.H U ) C C CH a CH CH a have 
been prepared and tne acidity of the central CH, group 
examined by threy methods, treatment with sodium, 
heating with sodium amide, ^nad allowing to react 
with alkyl magnesium compounds — Edmond Serge nt 
A Donatien, L Parot, and F Lestoquard The mode 
of transmission of North African bovine thederosxs by 
the tic Hyalomma mauritamcum The larva nympha 
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of II mauntanicum are infected by cattle earners of 
Thexlerxa dispar and, in the adult state, contaminate 
fresh cattle The Thetlcna dispar infection is not 
hereditary in the tic —iSmile Cotton was elected 
correepondarU for the section of geometry, and 
Ben tiro Ikeno correspondant for the section of botany 
—Che valley The relation between the number of 
classes of a sub body and that of a super body — 
Paul L4vy The maximum gam in the course of a 
game of heads and tails —P Vincenstm A charac¬ 
teristic property of spiral surfaces — J Doubnoff The 
tcnsonal characteristics of oertam classes of surfaoes 
and of their networks — V Lalan The covanant 
derivatives of tensors — V Romanovsky The zeros 
of stocastu matrices — Georges Valiron A general 
property of rneromorph functions — Basile Dem 
tchenko Borne bidimensional applications of the 
cavitational theory of Riabouchmsky — Edgar Pierre 
Tawil The electricity set free in quartz crystals by 
bending Detailed account of experiments on the 
electrical effects produced by bending quartz cylin¬ 
ders The results appear to be in contradiction with 
the conditions of symmetry of tho orystal and with 
the laws of piezo electricity — Benjamin Jekhowsky 
A new expression of the j orientation of the great 
circlo of asteroids — R de Malle mann and P Gabiano 
The magnetic rotatory power of the halogen deriva¬ 
tives of the saturated hydrocarbons in the gaseous 
state The figures given, togethor with those previously 
published, permit the approxunate calculation of the 
atomic magnetic rotatory powers of hydrogen, carbon, 
chlorine, bromine, and iodine The rotatory powers 
of the ions m aqueous solutions are much greater than 
those of tho corresponding atoms For the three 
halogen elements, however, the ratio of the Verdet 
constants ih the same, about 3 2 —Er Toporescu 

The variation in the colour of cobalt chloride solutions 
At laboratory temperature, cobalt chloride in solution 
m methyl alcohol is rose violet, but in ethyl, » propyl, 
n butyl, and amyl alcohols it is an intense blue On 
loworing the temperature tho colour changes from 
blue to pmk m each case It is concluded that the 
change of colour of the solutions is a function of the 
dielectric constant and is causod by a change in the 
molecular condition of the solvent —Mile Suzanne 
Veil and L Bull The microscopic and cinemato 
graphic study of Liesegang rings — A Travers and 
Schnoutka The separation of beryllium and ahi 
minium A modification of Berthiers method, based 
on the pret ipitation of alumina with alkaline bi 
sulphite— M Tiffeneau and Mile Jeanne Ldvy The 
henzoui condensation The influence of the nature 
of tho radicals on the formation of mixed benzoins — 
C Gaudefroy New applications of an apparatus foi 
measuring the angle of the optic axes —Roger Heim 
The phyietic connexions between the ochrosporc 
Agarics and certain Gasteromyoetes— Maurice Hoc- 
quette The influence of the substances secreted by 
the radicles in the course of formation on the nucleus 
of the neighbouring cortical oells —O Muneratl 
Competition between Ustilago Tnt\c% and TiUetic 
Tnticx in the same wheat plant —Mile M L Verrier 
Tho sensorial organs of some deep sea fish Thi 
results of the examination of a dozen speoimem 
collected at depths of 2900 3000 metres It u 
difficult to find m these fishes a relation between thi 
morphology of the sense organs and what i a knows 
of their mode of life and their habitat— Raymond 
Hamet 3 4 - Dioxyephednn and 3 4 dioxynor 
ephodnn — Tchang-Li A new case of embryogenk 
condensation in a nudibranch (Dondopsis Umooia) —■ 
L Doljantki, J J Tnllat, P Lecomte du Nofly, one 
An Rogoxinski The action of X-rays on ttesvU 
cultures »n vitro The results of the experiment! 
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prove conclusively that the idea of an exceptional 
resistance of cells cultivated %n vttro is unfounded — 
L£on Velluz and Jean Loisleur The properties of 
proteooelluloaic membranes—R Vladeaco, D Simci, 
and M Popetco A new function of the stomach 
The r6Ie of this organ m the metabolism of urea — 
C Leraditi, P R*vaut, P Lupine, and MUe R Schoen 
The presence of a virus pathogenic for the ape in 
certain venereal buboes of man 


Official Publications Received 

British 

Journal of the Indian Institute of BHence. Vol 18A, Part 12 i 
The Hpiko Disease of Dodomua by B N Sastri and N Narayana , 

ii Studies in th* Proteinn of Indian Foodstuffs, I**rt 3 Ilia Globulin* 
of Bengal Gram (t i<xr arUtinum , Linn) and Horne Gram (Voluho* 
by NuggiUalll Narayan*. Pp. 147 168 (Bangalore > 12 anna* 

Record* of tlie Geological Survey of India Vol OS, Part 4 Pp 
870*4504*U+ plate* 10-19 (Calcutta Government of lndla| Central 
Publication Branch ) 2 12 rnpoea , fl# 

International Geological Congress Compto rendu of Lbe XV Session, 
South Africa, 1920 Vol 1 Pp xi v + 314+42 plate* Vol 2 SMentthc 
Communication b Pp x +1)88 +07 platen (Pretoria Wallachw, Lid ) 
40* 

Board of Education Report of the ConHultatlve Committee on the 
Primary Sthoul Pp. xxlx + 290 (Iffmdon 11 N Stationery Office ) 
it 6d. net. 

The Carnegie Trust for the Universities of Scotland Twenty ninth 
Annual Unport (for the Year 1920 SO) submitted by the Executive 
Committee to the Trustees on 11th February 1081 Pp iv + 94 
(Edinburgh.) 

Royal Society of Alls Report on the Competition Of Industrial 
Designs 1030 Pp 62 (I ondon ) 

Olleguil Na h Blreann (lbe National University of Ireland) Calendar 
for the Year 1980 Pp vili + 298 + 511 + 222 (Dublin) 

The Find Annual of the Pure Riv ere Society 1080 Pp. 60 (London) 

1 ■ 

An Index to Acta of Paillamont and Statutory Rules and Orders 
all acting the Chemical Industry Published for the Association of 
^British < homteal Manufacturer Pp 24 (Cambridge w Heffei and 
Moiim Ltd ) 2a net 

Fokbkim 

United States Department of the Interior Geological Survey Pio 
regional Paper 100 Ihe ( oftl Fields of the United States General 
Introduction, by Manus R Campbell Ohio by J A Bownocker Pp 
Iv +101+9 plateu. Professional Papei 100 Geologic Bistory of the 
>onemlte Valley By hrnn^ui* E Matthea. Pp vl+]H7 + 62 plates 
1 10 dollara (Washington D C Government Printing Office ) 

United States Dniiartment of the Inferior Geological Survi y Water 
Supply Paper 023 Smfacu Water Supply of the United States, 1920 
Part 8 Ohio River Basin Pp vit + 843 60 cents Water Supply 

Paper 028 Surface Watm Supply of the United States, 1020 Parts 
Western Oulf of M ex ho Basins Pp v+207 36 cents Water Supply 

Paper 040 Hurfute Water Supply of the United States 1027 Part 0 
M In sour i River Basin Pp vl+2lfl 20 cents Water Supply Paper 
647 Surface Water Supply of the United States, 1027 Part 7 
I over Mississippi Rher Basin Pp iv + 98 20 cents Water Supply 

Paper 048 Smrace Water Supply of the United States, 1027 Parts 
Western Gulf of Mexico Bavins Pp \ +117 20 cents Water Supply 

Paper 06ft Surface Water Supply of Hawaii July 1, 1920 to June 80, 
19*27 Pp v+lfll 25 cents (Washington, DC Government Print 
ing Office ) 

United States Department of the Interior fifty llrst Annual Report 
of tlis Director of the Geological Survey to the Seoretaiy of the Interior 
1980 Pp ii +91 +1 plate (Washington, DO Government Printing 
Office.) 15 cents 

Smithsonian Institution United States National Museum Report 
on the Progress and Condition of the United States National Museum 
for the Year ended Jum 30, 1980 Pp ia + 219 (Washington, 1)C 
Government Printing Office ) 86 cent* 

Institut da France Acad emie des Sciences Annual re pour 1931 Tp 
890 (Parts Gauthier Villara «t Cir ) 

Oaltndario del Santuarln e delle Opere di Beneficent Crletlana dl 
Pompel, 1981 Pp 272 (Pompel ) 


Catalog UR. 

Catalogue of Rare Books (No 82) Pp 71 (London William H 
ftoblneon, \ td ) 


Diary of Societies. 

FRIDAY, March JO 

Vi*uoiATioM op Economic Biolooiwm (In Botany Lecture Room, Imperial 
College or Science and Technology), at 2 80 — I>r A C Thaysen 
Retrospects and Pruspeota of the Economic Application nf Micro¬ 
biology —H J Bunker A General Review of the Microbiology of 
Oellnlose and Its Associated Compounds. 

Rotal Society or Medicine (Balneology and Climatology Section), at 
6,—Dr W Edgecombe and others Discussion on Osteoarthritis 

IjOVdo* Box ittt (at Royal Society of Arts), at 6 —Lord Hoynlhan 
Ancient Method*of Surgery 
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Physical Society (at Imperial College of Science) (Annual General Meet 
ing), at 6 -.Presentation of Duddell Medal, 1980, to Sir J Ambrose 
Fleming 

Rosal Sanitary Institute (at Technical College, I incolu), at 6 —K O 
Need and others Dlecusalon on Hmwboata ou Inland Waterways —8.0 
Baggutt ami others Discussion on Refuse Collection snd Disposal 

Royal Gollrok op Hciuvion* op Knulanp At 6 — Bii Arthur Keith 
Demonstration of the Anatomy and Neive Supply of the Diaphragm. 

Ihstitction or Mechanical Exiunekiui at 0 —R H. Allen and W M. W 
Millington Modern Methods of raising Water from Underground 
Sources 

Noarn East Coast Imhtitvtion or KnoiNitna and BuiPBiHLDana (at 
Mining Institute, Newcastle upon Tym), at 0.—T Mllllcau Corrosion 
with Kefnrpnct to Boilers 

Institution op Ej eotuical Enoinekre (Meter and Instrument Section) 
(Infoimal Meeting), at. 0 50 -W Ijiwhod and others Discussion on 
Should the Bottom Bearings of Meters be Oiled?—W Holmes and 
others lHuLtissioii on Aro Cobalt Steel Magnets Desirable for Use as 
Permanent Magm tfi for Inahununta?—Lt. Col K Kdgcumbe and F 
Hope Jones Diacusslon on Ara Synchronous Motors or Clocks More 
Suitable for Tlrm 10 i vice t —J W HmordandW Phillips Discussion 
on Ate Long Health Preferable to Short hi Indlt^ting Instruments7 

Society or Dybrs and Couuhihth (London Section) (at Dyers Hall 
EC) at 0 46 . -Capt Whiteman Spray Dyeing 

Institute or CueuimtRY (Mancluwter Section) (Annual General Meeting) 
(at ‘Mam-luster I td , Manchester) at 7 —Prof R. M Caven lecture. 

Institution op Micchanicai Rnoinbkks (Jointly with Institution or 
Automobile Engineers) (at Merchant Vmturera Technical (college 
Bristol) at 7 —Dr I 8. Davies An Experimental Investigation into 
Induction Conditions, Dlstubution and Tuiimlence in Petrol Engines. 

8m iktv or ( HKAMGA) iNnuaTRY (Newcastle Hertion) (at Aunstrong 
f ollege Newcastle upon Tvue), ut 7 30 —LI IV Howes Pyri x Glasses 
their Properties and Usis 

Junior iNaimrrioN or Knoinrerr, at 7 30 — W 8 Hubert* Borne Token 
Systems of RhNwh} Signalling 

Royal Society or Mkdkine (Electro Therapeutics Section), at 8 80 — 
Dr Chalmers Watson Radiation in RelaLion to Hmrmn and Animal 
I ITe 

Rotal Institution or Gkeat Britain, at 9 - Pior E N da O Andrade 
Humid Sami and Sinoki New I jght on Old I robluns 

Geoixkuwth A.S 80 <iatiov (North East Lautashiie Giuup) (at Technical 
College Rliu kblirn) —J Ranson The Hti in tun iff the AR>s (I ecturO). 


S 4 / Z’iiDd) Makih 21 

British Mmoukiuai S<m ipty (in UoUnhal Department University 
College), at 11 a m —MIsh D Asliwoith Development of Sj orea (u 
Choanoph 3racea — Mies M Hiatt llm ersible Haltalion In ^trmph^ftum 
H Gregory The FusarGm Bulb rot of A r orc(Msr — W W Ware 
Mushroom Glow Ing Its Scientific and l raitloal Asj>e( ts 

Institution uk Municipal an» Countv Knoinkrrs (V orkshiri And North 
Western Districts) (ftf College of Tnhnolng), Mamhistei) at 2 80 — 
Dorman I ong and Co ltd The Building iff the New T) lie Hi Idge, The 
Building of Imperial Chemhal Ilonsi and The Hjdte \ HailsJur Bridge 

Mathematical Association (at Bidford College) at t - H Inman 
Oontmcb-d Methoils in Aiithnu tii 

Royal jN«TiTUTir>N or Urbit Britain ut *1 —Imd Rulhmford Recent 
Researches on the Alpha Ra>s (3). 

Uiirai Reconsthuction Association (at 2u Bedford 8«piare) at J— 
R. Borlase Matthews The Importance ofKlectilcal Development to 
the Countryside—M Foidham Marketing and Employment 


MONDAY, Matu u 23 

Royal ( oi i elk ok Surgeons or Enulvnd at V —R T Payne Demon 
stratiun on Pathological Npectmen* Relating to Diseases oT the Gall 
Bladder and Kvtra bepatlL Biliary Passages 
Inotitution or Meouakiom Knuihickr« (Annual at 0 46 

Short Pajrere 

Inbtitution or Electrical Enoineerj! (North Eakteru Centre) (at Arm 
strong College, Newcastle upon Tyne), at 7 
Inetitutton or Electrical Khoineerb (Htmth Midland Centre) (at 
Birmingham University), at 7 —J W Blnslk and H Ulsaik Heavy 
Duty Uecufisrs and their Application to Trm lion Substations 
In#iitutk or Fuki (at Institution of Civil Engiutire), at 7 30—R A 
Burrows Self help In the Coal Industry 
British Kinvmatoohaph Sorntrv (at Film House Waidour Street), at 
7 4 r j I Howhoii Some A«j>ecte of Camera Work in Holly wood 
Royal Society or Art», at 8. —Capt. A G D West The Recording 
ami Reproducing of Hound (Cantor I ectures) (H) 

Royal Society or Medk ine (Odontology Section) at h —Clinical 

Royal GEoatLOPtuOAi Hocicty, at 8 30 —Dr 0 ( hristy I Iberia In 1980 
Sooirrv or Chkiiical Indcstby (\orkshlra Section) (Annual General 
Meeting) (at Leeds) —H J Fooley and other* Discussion on the 
Activities of the Society 


TVKSDAY Maju_h 24 


Royal Society or Arts, at 4 30 —Dotniniuna and Colonies Meeting 
Royal Society or Mediciwe (Medblne Section) at 6—Dr Janet 
Vaughan Dr 8 C Dyke Dr J F Wilkinson and others Discussion 
on The Value of 1 Iver In Treatment 
Royai College or Physicians or London at fi —Sir William Wliloox 
Tonic Jaundice (Lumleian Lectures) (2) . 

Royai Inetitutiuh or Great Britain, at 3 15 —Dr 0 p Darlington 
The Cy to logical Theory of Heredity and Variation (8) 

Euoknk.s Society (at Llnnean Boclety), at 5 30 —W Palin Klderton 


• Heredity and Insurance. * 

Inetitution or Civil Bncuxeerr, at 0 —G C Mlnniit The Wanhaway 
and Reconatructiou of the Nerbudda Bridge on the Great Indian 
Punlnsnla Railway —The late P Allan The Georges River Bridge, 
New South Wale* 
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iKtniTimoi or hi KcmioAL Engineers (London Students SectionX *t 
ft 1 j — It A ppipy Aid Michael Farad*) 

Ivstitution or Electrical Enuineek* (North Midland Centre) (at 
Hotel Metropolo I eed«) at 7—K S ltittir 1 ioture Telegraphy 
Ihhntution or KiierTRicAL Knoinskrinu (Noith Western Centie) (at 
En^inmir-t t iib, Manchester) at 7 - C K H Btm n The Dintrlbn 
lion of Energy liberated in an Oil Circuit Breaker, with a Contribution 
to the Study <>f the Arc Temperature 
Ineutution or Electrical Engineers (Scottish Centro) (at North 
lirltlfdi Station Hotel Edinburgh), at 7 
Institution or Knoinekkh AND Hhji mill DERR in Scotiand (at 10 K1 111 
bulk t mace fit Olasgnw) at 7 80 —0 Short Design and Construe 
tlon of Marine Aircraft 

QurKicTT M icuom one ai Ciou (at 11 Chandon Street W 1) at 7 30 — 
Gusatp Meeting 

Shkkfirid MetaiiCR* i< ai Akhoi iaii in (at 108 Went Street Sheffield), 
at 7 80 —J D IlnnnaU Some Note* on the Selection and Kxumina 
tlon of MatnrWla tor Driving Chain Manufacture 
Institution <*r CiiEMirAi Knuinkekm (at Chemical Society) at 8 —C F 
Hammond 1 h« Com miration of 1 hosphork Acid Solution* by 
Means of the Submerged Halite 

Koyai Anthropui odd al H*h irrv atH JO —( D llornblower Temple* 
and King* of Ancient Egypt 

Institution or Eucctkical Kwoiniers (Kimt NlidHiod Sub Si ction) (at 
University College, Nottiiigliam) -W I MtLb The ArchiUoturH] 
Requirements of a Modern Elictrie Home 
ln/mrimt or Brewing (Scottish Section) (at ( uledonfan Hotel, Fdln 
burgh) -Dr R H Hopkins PM anal (In inlstry of the Proteins 
and some Application* to Brewing I lobleniH 
Iwotitution or Ei RCTKical Knoinkkhh (Irish Centre—Dublin) - Prof 
W Cramp The Birth of Electrical Engineering (kaia lay I ectme) 

II J DNK SD-ll Mar ii 26 

HmriRU Ahikunomu al Asses larioN (at Sion ( ollegi \ at 6 
Institution or Civir Enoinukas (Students Meeting) at 6 80 - J M 
I iddell RecmtHhej wall Construct on on t he Tharm h. 

Institution of Automorme Enginkerk (Manchester Centre) (at 
Enilnoer* Club Mamluatir) at 7 — 1 E Arrowsmlth PressingH ror 
Automobih * 

Nohth East ( oast Institution or Engineers and Sihpruii okrs (Fees 
Side Branch) (Graduate Section) (at Cleveland Si (entitle and 1 fclmiial 
Institution Middlesbrough) ut 7 - A Blown The Construct Ion of 
the Aiiship Base In Ismalia 

North East Coast Institution or Engineers and SHiruuu derm 
(G taduale Section) (at Bolbec Hall Newcastle on Tyne), at 7 16 - 
Debate That the Present Depnsslon In the Engineering Industry is 
Largely Due to Inefficient Sales Organisation 
fsarii utk or Chkmihiry (Bi tfast and District 8ei (ion) (lit Hoyal Belfast 
Auidemiral 1 lint 1 tut inn) at 7 80 —R T Shepherd Absorption of Gases 
in Kbs (Hull DlsUuug* Tulsa 

Royai S<k iicty ok Akin at 8 — Prof P Ala rcrombie The Kent Coal 
Helds 

Britinh Pavi hoiooioai Simticty (Medical Section) fat Medical Six lety of 
I onduuX at K JO — Di M k 1 I nwi nfi Id A Ni w Approach to tin 
Problem of |*m i 1mm nrosm in ( hi Id hood 

THURSDAY Maui ii Jn 

Rovai Com too <o l in an lANrt or I on don at i - Sir Willinm Wlllcox 
Toxic Jaundlci (J umlelun I et lures) (8) 

Royal Institution or Great Britain at 5 16 Prof 1 B S Haldane 
Respiration (<t) 

Royal Society or Medicine (Urology Section) at '180 —Prof A von 
I ii htenberg The Principles and New Advamis in Excretion 
Urography 

Optra! Him irrv (afc Imfmrlal College of Science and Technology) at 6 80 
—T Smith (a) Secondary Conjugate Surlacts (fi) Graphical Con 
strmtions for a Retracted Ray —A Whitwell KuMpd Bifocal Specticte 
Lenses 

Institutf ok kina (South Wales Hum h) (at bouth Wahs Institute of 
Engine* r* Cardlft) at ti - Major K Ivor David Local Genciatlou of 
Electrical Power pbiR the Grid 

Institution or El hctrigal Enqineers atft — R Grierson The Electrical 
Healing of Bullrlliigs 

British Psyi holooigal Socikty (fndustilal Suction) (at National In 
sHtutc of^ Industrial isviliolog)) at 8—Dr M Drury Sinilii The 
Idea of he thing jih r whoh in Certain Forms of learning 

FRIDA F, Mari h 27 

Royal Society for the Protection of Birds (at Middiisex Guildhall, 
Westminster) at 3 —Annual Meeting 
Institution or Electrical Bkuineem (West Wales (Swansea) Sub 
Centrtj)(at Electiicity OflUes, Swansea), at ft. 

Inhutute or Fi ki (East Midlands Section) fat Technical College Dm by) 
at 7 P H N Ulander The Pow< r Consumption of Boiler house 
AUElllaiies 

IwrrtTLTioN or Msc iianuai Knoinckh* (Informal Meeting) at 7— 
Exhibition of Indnstrtal kinamatograph kilmr 
JrmioK Inetitution or Encumbers, at 7 80 —C I Prince Light Sensitive 
Work in Modern Industry 

Gkoiooihts Ashocution (in Architectural Thaatre, UnIveraity College) 
at 7 80 - Pror L S. Palmer On the Pleistocene Succession of the 
Bristol District K M Venables Notes on the Geology of Felpham, 
near Bognor Regl* 

Rota i Hoc iety or Mrdiclne (BpIdemJohig) and State Medicine SiTtJon), 
at 8 -Dr A k MscCalmn Trachoma Jba Importance oa a World wl<fe 
Disease 

Royal I*»rrruTiON or Great Britain, at 9 —Lord Rutherford Helium 
and it* Properties 

SATURDAY, Maelh 28 „ 

Royai Imteitviion or Great HritviN at 8—Lord Rutherford Recent 
Researches on the Alpha llaya (4). 
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SATURDAY, March 21 

Horniman Museum (Forest Hill), at 8 80 — J E S Dallas Peasant Life 
In Alpine District* 

1 UkSDA Y, March 24 

Unix purity Golleok Hospital Medical School, at 6 16 —Dr C H 
Andrewes immunity In \iru* Diseases (2). 

THURSDAY, March 2ft. 

British Medical Asroi ution (Tavistock Square), at 6 16 —Piof Major 
Gi e* nwood Nerves and the Public Health (Chadwick Lecture) 

SATURDAY, March 28 

Horniman Mijbjcum (Forest HilIX at 8 80 — 1 rof J R Ainsworth 
Davie* kur bearing Animals in Canada 


CONPIRKNCK8 

Ti empa^, Mari h 24 

CONFEREN< E UN TUK Pi Ac E Ol SHEEP IN MoDERM FaRHINU (ttt Roth«m 
*ted Experimental Station, Harpendon) at 11 80 a m —Chairman 

1 Egerton Quested Speaker* FA 1 homson, J R Wood, A Lewi* 

J Joyce Mu fur \ ^ Bland, H Edgar H W Drewitt, A C IliU, 
H G Miller 

Sa re rdav and MoMuv Mauiii 28 AND 8U 
S<j0Ikty run Exi i h iMi-N r al Bidloc v (at Edinburgh) 

Saturday March 2S (In Depcirtim lit of/oology) 

10 am ta 1 r h — J Hammond The 1 tfe of the Unfertilised Ovum 
A J M Smith The Problem of the Vlteillue Membrane (o) Ghs 
K x< imiige and Osmotic E*iuillbriu of the Infertile Hen e Egg 
T Needham M StephiriNon and D M Needham The Problem of 
the VlGdlim Munbnine (b) Lactic Acid Prodm tlon in the Infeitile 
Ut n s Egg 

J Needham Th< Problem of tin Vitelllm Membrane (<) The 
Osnmlit Pro]* ilh * of the Isolated Mimbraue 
II O Bull ( onditionod Re*|x»nses and Sftlmoii Hmolts 
W II Pcuiaull ami M Pilling Tim Physiology of Storage In tlm 
Apph 

E C Baiton Wright Ibi First Sngm of PlmtosvntheHlH 
(In Dcpaitment of Auinutl Gem tic* ) 

2 I • to S 4 —F A. h Crow and L Mhakaia (a) G< m tic and Phvaio 

logiial Studiis on the Hairhss Mouse (b) OtweivationM ou the 
AgM Mali and Female Mouse 

B P Wicsmr P G Marshall J M Robson II Taylor und R E 
1 llingwoi th Him ent Expcrlim nU on the Dy nami< h of tho Hex Cyt l< 

8 4i to ► HI —Di nionsirntinna 

6 30 t-o ft 80 —K Bo\d Ex))eiimei»t>i on Skin Transplantation in the 
Mnusi 

E M Gilroy The Effect of Arginine und Thyioxine on tlio Growth 
Kntp of a Tranaplantable Tumour of the Mouse 
Monday March 30 (lu Department of Bactmology) 

10 a m 12 I*» p m — I J Blake Kxperinn ntal Inh^ction of Salmo fixrio 
bv Mi* ilhr* talmonu Ida 

A ( unninglmm and T Gil^ui Recent Work on the Filterable 
Gonidial Hinges of Bm teria. 

I J Mmklo M H Finkelstein ami |l J Qilwon The Natural 
Antibcslies of Vaiious Animal Species 
J M Alston Anulvsls of Antigens on the Bash* of Chemistry and 
k unction 

M II Cbriatison Mhmbh Dissociation with Hp* lIrI Reference to 
the ruboicln Bacilitis 
12 l > to 1 — Demon Htratloim 
(In Department of Zoology ) 

2 10 to 8 46 - A Walton Gob Storage of Mammalian Spermatozoa 
A L Craig Bennett Observations on the Influence of Tempera 
ture on the Breeding of Animals 

A Graham Temperature and pH Optima of Invertebrate Enzyme* 

8 46 to 4 80,—Demonstration* 

4 3Q to ft — J W Gregor Experimental Methods in Taxonomy 
V E Me If Davey Inheritance tf Oolftur lu Certain Species uf 
JJttlMfCft. 

W Black I nheritanLe of Colour in the Potato Tulier 


ANNUAL MBKTINO 

Mari u 26, 2ft, and 27 

Institution nr Nav ai Architects (at Royal Society of Arts), 

B ednudav, March 26 at 10 80 a m —Lord Weater Wemyss Presidential 
Address 

Sir Archibald Hurd Biltlsh Sea Power, 1900 1980 
M F Hay The Maierform of Hull Construction 

7 hnuday March 26 at 10 80 a m — Sir Charles J O Sander* The 
Rstabllahnient of an lnteinatloi ol Load I ine 
J Foster King International Load Line* 

L 0 Burrill Seaworthinraa of Collier Type* 

At 2 80 — Prof W Hovgaard A New Theory of the Distribution of 
Shearing Stresses In Riveted and Welded Connexions and its 
Application to Discon tin uf ties In the Structure of a Ship 
F H iodd Further Model Experiments on the Resistance of 
Mercantile Ship Foima-Coaater Vrsaela. 

Friday, March 27, at 10 So a h —Dr U H Blache The Present Position 
of the Diesel Engine for Marine Purposes 
II B Yarrow Water Tube Boilers in Some Recent Merchant flhips 
with Service Result*. 

W H Uowden Home Modern Examples or Air Heaters 
At 2 80 —K K Spanner Beam Frame Connexions. 
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University Entrance Scholarships for 
Science. 

AT the Headmasters’ Conference last December 
the following resolution was passed, with 
only four dissentients 

“ That this Conference regrets the degree of 
specialisation which the Science Scholarship Ex¬ 
amination papers at Oxford and Cambridge demand 
from candidates, and wishes 

(1) that in all Science Scholarship Examination 
papers the General Paper should be given a definite 
value, and 

(2) that at least some Science Scholarships oould 
be offered for which a less specialised course of 
Science would be required ” 

Recent correspondence on this subject in the 
Time# points to the existence of an educational prob¬ 
lem, but fails to produce any satisfactory solution 
Mr Fletcher, headmaster of Charterhouse and chair¬ 
man of the Headmasters’ Conference, deprecates 
the fact that boys who cannot afford to go to 
the university without a scholarship, often the best 
material at the start, are forced prematurely into 
an undesirably narrow groove , and implies that 
thus the probable future leaders of science are being 
brought up as “ illiterate and premature specialists ” 
He offers no constructive suggestion to remedy the 
evil, but hopes that university authorities may by 
his very importunity be urged to take action 

In defence of Oxford, Mr C N Hinshelwood, 
of Tnmty College, points out that in the examma 
tion hold by a group of nine colleges, candidates 
must (1) offer at least three subjects selected from 
chemistry, physics, zoology, botany, mathematics, 
(2) take a paper m whioh are set passages for 
translation from four languages, (3) do a general 
paper, to which a very definite value is attaohed 
His account of the principles observed in making 
the awards renders it difficult to conceive how the 
examination could be improved 

From Cambridge, Mr J T Saunders, of Christ’s 
College, champions the educational value of science 
rightly taught, and directs attention to the im¬ 
portance of personal, as distinct from tutorial, 
influence m stimulating general oulture 

Among other correspondents, Dr F A Bather 
advocates that future endowers of scholarships 
should give the money to the schools and not to the 
colleges , Mr Knight, until recently headmaster of 
Sexey’s School, Bruton, urges that the universities 
should reserve a fair proportion of available scholar¬ 
ships for candidates who have covered a wider 
curriculum, as indicated in paragraph (2) of the 



474 

Conference resolution , Prof A V Hill, admitting 
the disease and the difficulty of curing it, politely 
hints that the classical pot is every wlut as black 
as the scientific kettle , and so on 
It is generally admitted that, especially in 
chemistry and physics, the papers now set are of 
a more advancod character than was the case, say, 
twenty years ago But the improved equipment 
of school laboratones and the increase in the number 
of science masters per school render possible, nay, 
justify, the attainment of a higher standard of work 
at schools Moreover, natural science is essentially 
progressive The discoveries made during the 
present century have profoundly modified our ideas 
both in biology and in physical chemistry, and it 
is right that the rising generation be taught to 
view each subject in the light of the most recent 
know ledge Probably no school permits its pupils 

to specialise m any direction, scientific or other, 
until a school ceitificate examination has been 
taken This examination, though elementary, does 
at any rate ensure a certain minimum of general 
education , and by the time a pupil takes it his 
capacity for profiting intellectually by specialisation 
in a particular dim tion ought to be fairly evident 
It must not l>e forgotten that all minds are not 
cast in the same mould, and that all do not mature 
at the same rate Some there are who, about 
sixteen years of age, show marked ability m classical 
and literary subjects and yet are complete failures 
in natural science Conversely, there are those who, 
by sheer perseverance in the uncongenial deserts of 
most of the compulsory subjects m the school 
certificate examination, at length reach the promised 
land and find their metier m one or more of the 
scientific subjects Similarly, those wide interests 
whioh constitute culture make no appeal to some, 
be they never so temptingly put before them—a 
silk purse was never yet made from a sow’s ear , 
but why should the community be deprived of the 
good leather that it is capable of yielding ? The 
boy who is, unfortunately, gifted m only one direc 
tion should surely be allowed to pursue it to the full 
It is perhaps a counsel of perfection to urge that 
school curricula should be so wide as to afford to 
every pupil the opportunity of sampling many 
subjects, and thus of finding out where his true 
interests lie , though the personality of the teacher 
often goes far towards determining this Never¬ 
theless, within the limits of the school certificate 
subjects, it should be possible to ensure logical 
thinking and ability to express thoughts and to 
describe facts in clear, ooncise, grammatical English, 
nor ought teachers m specialised, post-certificate 
No 3204, Vol 127] 
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subjects to permit written work to be presented in 
slipshod, illiterate form 

There are several ways by which the cultural 4 
outlook of specialist pupils may be enlarged school 
societies debating, literary, musical, travel, and 
the like—all tend to prevent excessive narrowness, 
while Hhort courses of lectures on, for example, 
great artists, musical composers, architecture, ex¬ 
ploration, and so on, need make no violent inroads 
into the time-table, and yet serve to awaken 
interests the existence and quality of which oan 
be tested in the general paper to which the Head¬ 
masters’ Conference wishes a definite value assigned 

What this value should be is not easy to decide 
Good essays m the general paper are known to have 
determined the award of science scholarships when 
there was little to choose between the scientific 
attainments of competing candidates But can it 
be maintained that a candidate who is facile primus 
in the science papers should be disqualified from 
election by a poor performance in the general paper? 

Clause (2) of the resolution of the Headmasters’ 
Conference presents practical difficulties “ A less 
specialised course of Science ” presumably connotes 
at least two subjects of the usual three, biology, 
chemistry, and physics, taught in schools Bio¬ 
logists are bound to have some preliminary teaching 
in both the other subjects , so it would not appear 
unreasonable to demand of them in scholarship 
examinations a knowledge of the elements of chem¬ 
istry and physics It is, however, almost impossible 
for boys oftenng chemistry and physics to include 
biology in their repertoire Physics, other than 
elementary, demands considerable mathematical 
efficiency , hence the boy who selects physics as 
one of his subjects must make full use of the hours 
allotted to mathematics Biology is thus crowded 
out of his time-table 

So long as competition exists, examiners will be 
prone to set questions on topics near the upper 
limit attainable by the candidates concerned, 
though it is sometimes possible to discriminate 
between candidates by means of relatively easy 
questions, allowing wide scope in the quality of the 
answers If representatives from the universities 
and from the Science Masters’ Association could 
agree on reasonably high boundaries beyond whioh 
no question is to be set in scholarship examinations 
for, say, the next ten years, and if the universities 
would appoint moderators to supervise the papers 
proposed by college tutors for scholarship examina*- 
tions in order to secure that the questions he within 
the agreed limits, perhaps the Headmasters’ Con¬ 
ference would find less to deplore 
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Chemistry in Three Dimensions 

Siereochemte Von Georg Wittig Pp xi+388 (Leip¬ 
zig Akademische Verlagsgesellschaft m b H , 

19300 25 gold marks 

HE centenary of Kekule’s birth was celebrated 
m September of 1929, and many chemists 
who were present on that interesting occasion 
welcomed the opportunity which Prof Pfeiffer gave 
them of inspecting those old models with the black 
ball attached to four metal rods directed towards 
the comers of a regular tetrahedron Those were, 
in fact, the identical models upon which the youth¬ 
ful van *t Hoff had gazed with wonder, and which 
doubtless contributed m no little measure to the 
inspiration which the old university town gave him, 
for van t Hoff cherished to the end a love for Bonn 
“ In Leiden ”, he wrote, M war alles Prosa, die 
Umgebung, die Stadt, die Menschen In Bonn, alles 
Poesie 1 ” During van’t Hoff’s sojourn m Bonn in 
1872-73, Kekul4 had already gathered round him a 
band of enthusiastic workers, including men like 
Franchimont, Spring, Wallach, and Zmcke,but the 
independent Dutchman did not display the slightest 
inclination to jom this illustrious circle, and thus, 
naturally enough, Kekule lost interest m him So 
off to Wurtz and to Pans, but the seed for one of 
the greatest conceptions m chemistry had fallen on 
fertile soil 

Since the formulation of the doctrine of the 
asymmetric carbon atom by van’t Hoff and Le Bel 
m 1874, the progress of stereochemistry with all its 
ramifications has been so rapid and so well sustained 
that it «* an impossible task in the bnef scope of 
some 400 pages to give any account of these advances 
which can be at once comprehensive and adequate 
Dr Wittig has frankly recognised this difficulty 
The literature published after 1904—the date of the 
appearance of Werners “ Lehrbuch der Stereo- 
chemie ”—is dealt with in much greater detail than 
is the earlier work, and in order to effect further 
economy of space, many branches are perforce 
either omitted altogether or scarcely mentioned at 
all Fortunately, an aocount of the progress of the 
study of the Walden inversion is given by Walden 
himself in his “ Optische Umkehrerschemungen ”, 
and chemists who are interested in tins problem 
should consult this r&um5 Thus, by dealing very 
briefly with certain fundamental problems, the 
author has allowed himself ample space for other 
sections, notably those concerned with co-ordina¬ 
tion compounds and with crystal structure Indeed, 
the account of Werner’s brilliant researches is alto¬ 
gether admirable, and it is written with remarkable 
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clanty Incidentally, mention is made of that 
unique optically active compound containing no 
carbon and having [MJft^Q-47,000 0 , a high value 
which should appeal to those chemists who quote 
molecular rotations 

Dr Wittig shows too little discrimination in 
sifting those aspects which are really important 
from those which are merely trivial It would be 
easy to give many examples in support of thu 
criticism, but one may suffioe The introduction oi 
the camphor sulphonic acids for resolving externally 
compensated bases proved in the hands of Pope tc 
be an experimental contribution of outstanding 
service Not only did it enable him to break 
entirely new ground in the stereochemistry of mtro 
gen, sulphur, and othor elements, but also Wernei 
and many others who followed later would have 
been seriously incommoded if the application oi 
those camphor acids on the part of the English 
investigator had not paved the way The references 
on pp 37 and 169 scarcely suggest that Pope s 
contribution had any value at all This is one 
reason why this book should not be placed m the 
hands of a beginner, who might also miss the 
romance engendered by a close survey of the earlier 
history Why, for example, should that dramatic 
episode of the conversion of the sceptical Biot 
by Pasteur be omitted ? It is an old story which 
can be told again and again without losing its 
charm 

I find throughout Dr Wittig s book a distinct lack 
of balance in the whole treatment, the picture is 
presented all too often out of its proper perspective 
For example, m no country more than in Great 
Britain has the study of optically active compounds 
been prosecuted with greater zeal, but we look in 
vain for an adequate recognition of the contnbu 
tions of those pioneers, Purdie and P F Frankland 
Purdie’s name is not even mentioned, although the 
resolution of lactic acid by the addition of a nucleus 
of tf- or /-zinc ammonium lactate to a supersaturated 
solution of the inactive double salt is an unusual 
and an elegant method which still remains the most 
practical one for preparing the optically active 
lactic acids by the kilogram Purdie’s methods of 
resolving lactic and alky loxypropiomc acids by 
alkaloids, as well as Frankland’s resolutions of 
glyceric acid, are models of exact experimenting 
which, even in these days of humed publication, 
could be read and imitated with very great advan 
tage by those who wish to obtain their substances 
m a condition of optical punty Nor is there any 
reference to those experiments on optically active 
* esters which led to the discovery of the silver oxide 
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method of methylation, which has proved its value 
(in the hands of Irvine and others) in the chemistry 
of carbohydrates Again, less than justice is done 
to Frankland’s comprehensive vork on the con 
nexion between optical activity and chemical con 
stitution, and to the work of his pupils, Patterson 
and Pickard, in the same held 

It is a matter of some regret that Dr Wittig has, 
for lack of space, so little to tell us about the applica 
tion of stereochemical ideas to enzymatic actions 
The reader Will, therefore, have to go elsewhere if ho 
wishes information on work such as that of Neuberg, 
for example We miss a reference to the ingenious 
experiments on asymmetric reduction and dis- 
mutation, and on the formation of pbenylacotyl 
carbmol by the addition of benzaldebyde to a sugar 
m the process of undergoing fermentation Whether 
the equation 

C,H ft CHO+CH, CHO==C fl H B CH(OH) CO CH S 

can be accepted for the latter action is a matter for 
debate, but in any event the asymmetric formation 
of the loevorotatory ketol by the enzyme carbohgase 
is an observation of striking originality, and one 
which emphatically should find a place in every 
modem toxt-book of stereochemistry 

A few mistakes have been noticed , for example, 
on p 21 Bacillus cethcdiicus should be BactUus 
elhacelicua, and on p 03 C 10 H # should be C 1O H 10 
The scheme at the top of p 53 is incomplete, the 
conversion of the ammo alcohol into the ketone not 
being indicated, whilst the real point of interest, 
namely, the retention of optical activity during the 
semipmacolinic changes from the amino alcohol 
and the glycol, is missed altogether The asym¬ 
metric synthesis of mandehc acid was never effected 
as described on p 40 The statement on p 169 
that Le Bel obtained the optically active methyl- 
ethyl-propyl isobutyl ammonium chloride is in¬ 
correct , the first quaternary compound of this type 
was prepared by Pope in 1899 

In tho mdex and throughout the text the names 
of authors should be revisod , designations such as 
B Cohen, 0 Forster, A Guye, F Landolt, H 
Perkin, S Patterson, F Frankland, etc , enable us 
to recognise the authors, but they have a strange 
ook ! 

In spite of some defects, this book can be com¬ 
mended most cordially to those who are not actually 
beginners in the study of stereochemistry Dr 
Wittig has given us by far the best account of this 
mbject which has be&n publish^ within the past 
twenty-five years, and we ought to be very grateful 
bo him Alex McKenzie 
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Star Clusters and the Galaxy 

Star Clusters By Harlow Shapley (Harvard 
Observatory Monographs, No 2 ) Pp xi + 276 + 
3 plates (New York McGraw-Hill Book Co , 
Inc , London McGraw-Hill Publishing Co, 
Ltd , 1930 ) 15* 

N 1915-18, Dr Shapley published a remarkable 
series of researches on globular dusters which 
brought these remote objects into the forefront of 
astronomical interest His results indicated an 
extension of the flattened system of the galaxy 
about ten times greater than had previously been 
adopted This was the beginning of a phase in 
astronomy which its critics might describe as 
megalomania Tho same method has since been 
applied to the still more distant spiral nebulse, and 
these have tended to displace the globular clusters 
in their appeal to our imagination From the 
observational point of view, however, there is no 
comparison between the stage of advancement 
of the two subjects As regards the spirals, out 
systematic knowledge is summed up m a fairly 
trustworthy calculation of the size and distance of 
three or four of the nearest of them, a guess at the 
distances of the remainder, and the astonishing 
fact that almost without exception they are running 
away , as regards the star clusters, we have before 
us Shapley’s monograph, closely packed with 
statistics and individual studies, with a wealth of 
problems and deductions which interact with and 
illuminate our knowledge of the stars m oui im¬ 
mediate neighbourhood 

In the bibliography at the end of the book, 
Shapley s share amounts to 150 papers It was 
time, therefore, that he should make this attempt 
to consolidate the gains to knowledge during 
fifteen years of assiduous research Primarily the 
book is a mine of information where we may find 
set forth the latest position with regard to the in¬ 
numerable problems which the study of star clusters 
has provoked One of the most intriguing features 
of the work, recognised at the outset, has been that 
in some i aspects our knowledge of the distribution 
and statistics of stars in these systems 10,000- 
50,000 parsecs away may be much more advanced 
than our knowledge of the stars at less than 
100 parsecs distance The reason is that the dis¬ 
tances of the nearer stars are found individually 
with great labour and uncertainty, whereas in 
observing a globular cluster a single determination 
of distance applies to the whole system The prin¬ 
cipal method of finding the distance is by measuring 
the apparent magnitude of the Cepheid variables 
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contained in the cluster, comparing the apparent 
magnitude with the known absolute magnitude of 
& Cepheid of the same period, the distance is 
crbtamed immediately, provided that absorption of 
light in interstellar space m inappreciable The 
method was first used by Hertzsprung to find the 
distance of the lesser Magellanic Cloud Shapley 
has found the distances of twenty out of the ninety 
known globular clusters m this way Distances of 
the remainder are estimated by more doubtful 
procedure Shapley uses distances determined by 
either method promiscuously We think this is 
unfortunate , for even if the validity of the less 
direct methods is admitted, it is clear from his own 
diagrams that the distance obtained for an indi¬ 
vidual cluster is very rough, and its value is mainly 
statistical 

The assumption that the light of the globular 
cluster suffers no important absorption m reaching 
us is probably legitimate , but the monograph may 
give an undue impression of the strength of the 
evidence Actually the main evidence for trans 
parency (none too strong) is outside the scope of 
the monograph, being based on our general know 
ledge of the density and state of the interstellar 
cloud Shapley showed that the light coming from 
star clusters is not reddened by scattering, and thus 
settled a long outstanding question but with our 
present knowledge, both observational and theo¬ 
retical, that interstellar matter is ionised, we cannot 
infer absence of absorption from absence of redden¬ 
ing In short, Shapley’s observational fact (absence 
of reddening) is countered by another observational 
fact (existence of ionisation) and the problem ro 
verts mainly to theoretical investigation Further, 
we know that about two per cent of the sky is 
covered with opaque matter , and although there 
appears to be in general a rather sharp transition 
from complete opacity to nearly perfect transpar¬ 
ency, it will be fortunate if all the ninety dusters 
escape the transition zones 

There is a startling heading to § 51, “ A Theoretical 
Penod-Luminosity Relation for Galactic Cepheids ” 
There is a theoretical period-density relation de- 
scnbed elsewhere m the book, but hitherto theory 
has been baffled to find any explanation of the 
penod-luminosity curve, which is a quite independ¬ 
ent correlation On examination, we find that the 
heading has no real justification, and the section 
deals with the relation of the penod-lununosity 
curve to another equally empirical curve , in fact, 
the argument has gone round the circle, since the 
data embodied m these two empirical curves were 
used to verify the original penod-density relation 
No 3204, Vol. 127] 


The comparison of “ observed and theoretical 
penod luminosity relations ” on p 148 is an alterna¬ 
tive way of presenting the more usual comparison 
of the observed and theoretical penod-density 
relations 

Shapley concludes that the minimum diameter 
of the galactic system is 70 kiloparsecs, with a 
thickness about one-tenth as great Our distance 
from the centre is about 16 kiloparsecs, this is 
in satisfactory accordance with estimates ranging 
round about 10 kiloparsecs based on the pheno¬ 
menon of galactic rotation I see no escape from 
dimensions of this order, yet it raises a difiicult 
question when we come to compare the galactic 
system with the spiral nebulae I think it was 
Shapley who remarked that if the spirals are 
‘ island universes * our galaxy is a * continent ’ The 
discrepancy in size between our galaxy and the 
external galaxies cannot be attributed to errors in 
the determination of the distances, for the same 
method is used for both and a systematic error 
would expand or contract them equally If ab¬ 
sorption of light in space is appreciable, the dis¬ 
crepancy becomes still greater 

Shapley now proposes the view that our system 
is not a single spiral but comparable with the 
clusters of spirals in Coma Virgo and in Ursa Major , 
this reverses the difficulty, for their dimensions 
appear to be much larger than those of the galaxy 
If we accept this view, we have to disregard the 
evidence of galactic rotation , the observed rotation 
is of differential type which would quickly shear 
any individual sub-system, and it cannot be in¬ 
terpreted as rotation of a number of separate star- 
clouds round ft common centre Wo can only wait 
for further light on this perplexing problem 

A S Eddington 


Biology and Human Life 

The Science of Life By H G Wells, Julian Huxley 
and G P Wells Pp xvi + 896 (London, 
Toronto, Melbourne and Sydney Cassell and 
Co , Ltd , 1931 ) 21* net 

HIS is in several ways a remarkable book, as 
its authorship would lead us to expect, for 
it gives us in one volume a competent comprehen¬ 
sive survey of the whole of biology—physiological, 
morphoiogioal, embryological, and evolutionary, 
it is written so that it can be ‘ understated of the 
people * and with a sparkle that engages the atten¬ 
tion , and it is one of the few books, heralded by 
Sir Richard Gregory’s ” Discovery ”, which make the 
reader feel that science is not only for illummation, 

n 1 
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but also for “ the relief of man’s estate ”, as 
Bacon phrased it If, as we believe, mankind is at 
the dawn of a new era—the biological era, when 
an all round appeal will be made to the biological 
sciences, as already to the physical, for guidance in 
the control of human life—then tho big book of 
Wells, Huxley, and Wells will come to be regarded 
as an instalment of the relevant ‘ Law and 
Prophets ’ Along with biology, we are, of course, 
including psychology, for these two sciences are 
becoming almost as inseparable as chemistry and 
physics No doubt the last scientific word will be 
with sociology , but that science, though born two 
millennia ago, has not yet come of age 

It may be said that the appeal to biology began 
very long ago when the early patients sought the aid 
of the eaily physicians , but this was an appeal to 
an art rather than to a science For, while many of 
the physicians, from Hippocrates and Galen on¬ 
wards, weie biologically minded in a high degree, 
biology is a modern science and a widespread appeal 
to biology as a science is still incipient The recent 
establishment of a professorship of soual biology 
in the University of London is a natural supple 
ment to a eugenics laboratory, both expressing 
a movement of which Galton and Pasteur were 
pioneers Thus, while we appreciate “ Tho Science 
of Life ” for its wide reach, its educative lucidity, 
its fair mindedneHR, its freshness of presentation, 
its arresting figures, and so on, we appreciate it 
most because the authors have had the courage of 
their convictions and have not hesitated to pro¬ 
claim, as their particular gospel, that the utilisation 
of biological knowledge can do much to save man 
amid his sea of troubles Wo do not mean that this 
book stands alone m this respect , but it is per¬ 
haps the largest comprehensive tieatise in which 
1 biology for life ’ is a dominant note Cowdry’s 
” Human Biology and Racial Welfare ” (1930) is, 
to our thinking, a fine collection of specialised 
propagandist tracts , but the book before us is 
a treatise on biology, written pnmanly for the 
scientific instruction of the people, yet ever sound¬ 
ing the note of practical applicability It would 
have pleased T H Huxley, who was so clearly 
convinced of the mdispensableness of applying 
science to life, declaring “ that there is no allevia¬ 
tion for the sufferings of mankind except veracity 
of thought and of action, and the resolute facing of 
the world as it is ” The same idea was finely ex¬ 
pressed m a convincing address on Jan 23 last by 
Sir Walter Morley Fldloher, which ended with the 
prophetic sentence ” that we can find safety and 
progress only in proportion as we bnng into our 
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methods of statecraft the guidance of biological 
truth ” 

It is time, however, to give some indication of 
the scope of this big book , and that is not diffi¬ 
cult, for there is a progressive plan It begins, 
physiologic ally, with the living body , it surveys, 
morphologically, the forms or patterns of life , it 
insists that the key to intelligibility is tho concept 
of evolution , it discusses tho factors m individual 
development and in racial history (ontogeny and 
phylogeny) , it sketches the ascent of life through¬ 
out the ages, tho adventures and achievements of 
the ever-changing Proteus Then the book begins 
again, as it were, from the vantage ground it has 
gained, and envisages the pageant and drama of 
life—a fine introduction to ecology But the drama 
has its tragic side and this leads to a consideration 
of disease and the present very chequered health 
of Homo sapiens, who so often belies his specific 
name But the activities, tho ascent, the adven¬ 
ture, and the drama of life have all their subjective 
aspect, as real as the objective, though more 
elusive, and the eighth book of the treatise deals 
with behaviour, feeling, and thought, leading on 
to a tentative monistic theory (not so far from the 
ancient hylozoism f)—the conception of “ a single 
universal world stuff with both material and men¬ 
tal aspects, of which, so far as we know, life is the 
crowning elaboration, and human thought, feeling, 
and willing tho highest expression yet attained ” 
The concluding ‘ Book ’ deals with the biology of 
man, and, with a bow to sociology, ends on a 
melionstic note—“ Life under Control ” 

“ The Science of Life ” rather disarms criticism 
by its frankness and sincerity and by its free 
dom from dogma Thus, in discussing the trans 
scientific question of purpose in or behind evolu 
tion, the authors state (1) tho view “ of Bergson 
and Shaw ” that organisms work out their own 
evolution purposively, if not even purposefully , 
and (2) “ the Creatiomsm-up to date ” of some 
modernist theologians, that the world of life is the 
realisation of a divine purpose, which was dynamic 
ally embodied m the original institution of the 
order of Nature When the reader has got these 
post Paleyian views before him as clearly as may 
be, he is told that “ The Science of Life ” must say 
“ No ” to the first theory, and cannot say “ Yes ” 
or ‘ No ” to the second Personally, we are not 
inclined to be bluffed by a too abstract soienoe, 
as if it were the only pathway towards truth , but 
we must admit that the authors occupy a clear 
headed and reasonable position—that biology, as 
biology, has no pronouncement to make on the 
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validity of the philosophical or religious concept 
of a purpose behind evolution 

Though the book runs to nearly 900 pages, that 
Is not much for an appreciation of the whole gamut 
of life So we are not inclined to say that there 
should have been more about enzymes and less 
about the humorous “ Margery ” and the tele¬ 
plasm she produces from her mouth We are sure 
that the authors must have thought out very care 
fully what seemed to them the best utilisation of 
the available space , and their restraint, relaxed 
just a little perhaps for “ Margery ”, is admirable 

In reading this remarkably successful presenta 
tion of the essentials of biology, our pleasure has 
been occasionally interrupted by finding a ciumpled 
roseleaf , but it is in no carping mood that we give 
just a few illustrations 4 ‘ The Science of Life * is 
certainly not an apsychic biology, yet why docs it 
insist that the body is a machine, and elaborate a 
comparison which has eventually to be withdrawn 
as inadequate 7 Smnlaily with the use of the word 
‘ mechanism * for the nervous system and the like 
The authors are all right, but will their readers be ? 
If biologists say 4 machine ’ often enough, people 
will begin to believe that they mean what they say 
In this particular case, we think that would be a 
pity, for we agree with the authors that an organ¬ 
ism is more than mechanism 

A larger crumpled roseleaf is the picture of 
random variations and blind selection No doubt 
there are saving clauses and corrective illustrations, 
but some readers will be apt to relapse to the old 
nightmare view of evolution as a chapter of acci¬ 
dents, which it certainly is not For many varia 
tions are orthogenic , and many are obviously 
congruent with the already established organic 
architecture and metabolic routine Many express 
themselves in accordance with laws of growth 
ahd conditions of organic stability How many 
plant variations in the present (and presumably m 
the irrecoverable past) are shortenings or elonga 
tions of the vegetative or floral axis 1 Similarly, 
many animal variations are shortemngs-down or 
lengthemngs-out of particular arcs on the general 
life-curve or trajectory And so on at great 
length, for the authors know well that a very strong 
case can be made out for the frequency of definite 
ness in. variation 

Then as to natural selection, it is inadequately 
summed up in suoh words as “ automatic ” and 
“ blind ” How often the organism tnes to play 
its hand of hereditary cards, endeavouring after 
well-being It is often automatically selected, but 
it often deliberately selects Many an able-minded 
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bird or mammal is a factor in its own evolution, 
though it has no prevision of more than an im¬ 
mediate goal Again, the general leader requires 
to be told that the everyday natural selection of 
nuance variations, though in a sense 4 blind ”, is a 
sifting in relation to an already established systetna 
Naturcr of intricate and stabilised inter relations 

Then again, while we agree with a useful passage 
on the seamy side of evolution, which certainly 
includes, as Ray Lankester so well insisted, its 
degenerations and retrogressions as well as its 
advances and achievements, we cannot agiee with 
the statement that 4 we find thioughout the rest 
of life pamllels to the diseases that haunt oui own ’ 
On the contrary, we aie prepared to defend the 
thesis that wild Nature (that is, apart from mail’s 
interference) is characteristically marked by ex¬ 
uberant positive health, while in civilised society 
diseases are rife and sub health is becoming almost 
normal ! 

But enough of these minor criticisms, for we 
welcome the book with heartiness It is an achieve¬ 
ment of popular exposition in the best sense (and 
many professional biologists would do well to lead 
it) , it is written with learning and lucidity, and 
permeated with the idea of evolution, including a 
human evolution which will continue the moie 
rapidly the more it is inspired by the science of life 


Our Bookshelf 

Reports of the Progress of ('hemistn/ Issued by the 
Society of rhemioal Industry Vol 15, 1930 
Pp 758 (London Society of Chemical In¬ 
dustry, 1931 ) 7s M to membeis , \l* (kf to 
others 

Commonplace as the phrase has become, of this 
senes of icports it may, and indeed should, bo said 
that no chemical library ought to be without it 
The flood of literature which descends upon students 
and practitioners of chemistry glows ever greater, 
and a correspondingly warmer welcome is given to 
authoritative surveys The annual report on the 
progress of appliod chemistry during 1930 is in¬ 
vested with added value in respect of its early 
publication, for it has been made available six 
weeks earlier than the corresponding date of publi¬ 
cation last year 

Applied chemistry is surveyed m twenty-five 
chapters The following are by the same contri¬ 
butors as for 1929 General, plant, and machinery 
(R Edgeworth Johnstone), mineral oils (A E 
Dunstan) , fibres, textiles, cellulose, and paper 
(J C Withers), iron and steel (C O Bannister), 
non ferrous metals (A R Powell), electro chemical 
and electro-metallurgical industries (H T S. 
Britton and [1930] R A Robinson), soils and 
fertilisers (E M Crowther) , sugars, starches, and 
gums (L Eynon and J H Lane), fermentation 
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Industrie* (H L Hind and F E Day), foods (L H 
Lampitt), fine chemicals and medicinal substances 
(E Stedman) Other sections are fuel (H J 
Hodsman and A Kay) f gas, carbonisation, tar, 
and tai products (.1 Macleod and T A Wilson) , 
colouring matters and dyes (L J Hooley) , bleach¬ 
ing, dyeing printing, and finishing (A J Hall) , 
acids, alkalis, and salts (P Parrish and F C 
Snelling) , glass (M Paikin), refractories, ceramics, 
and cements (J H Chesters and W if Rees) , 
oils, fats, and waxes (H M Lang ton) , paints, 
pigments, varnishes, and resins (ft C Attfield, 
J O Cutter, L R Hickson, and H Causer) , 
rubber (T L Garner) , leather and glue (R H 
Marriott and H Phillips) , sanitation and water 
purification (A Parker) , photographic materials 
and piocesses (A Batley and E E .Jclley) , ex¬ 
plosives (J Won) (Jo aside rati on of essential oils 
is deferred until next year 

Thero is much information of interest to the 
general scientific reader , for example, it is recorded 
that the price of platinum is now below that ruling 
m 1914, that the extraction of rhenium, rarest of 
metals, is being operated commercially in Germany, 
and that the ‘ talkies ’ have stimulated research on 
photographic emulsions The chapter on sanita¬ 
tion and water purification deserves special com¬ 
mendation, for although the general standard of 
the reports is high, some tend more than others to 
become an expanded list of references It could 
bo wished, too, that every reporter would survey 
woik which, although of obvious industrial im¬ 
portance, has been classified for purposes of abstract 
publication as pure ’ chemistry A A E 

Van Zahlen nnd Figurev Proben mathematiscJien 
Denim* fdr Liebhaber der Mathematxk Von 
Prof Hans Rademacher und Prof Otto Toephtz 
Pp vi+ 194 (Beilin Julius Springer, 1930) 
9 60 gold marks 

It has been rightly said that the high walls built 
up round mathematics by the signs of integration 
and summation, * ausc mathematics to be a per¬ 
manent mystery for the average thinking person 
It is true that a thoiough insight into higher 
mathematics requires special training , yet within 
these abstruse theories, there must be some parts 
and some examples, at least, which, properly ex¬ 
plained, could enable non experts to peep through 
the complex texture of mathematics, and denve 
thereby some measure of enjoyment This is the 
spirit which underlies the little work under notice 
Although this book will teach nothing new to 
mathematicians, it will be found most interesting 
and hclplul by those who are interested in mathe¬ 
matics Without using anything but logio and the 
most elementary notations, the authors are able 
to guide one through the mysteries of the prune 
numbers, of incommensurable lines and irrational 
numbers, the theory of aggregates and the para 
doxes of transfimte •numbers, the doctrines of the 
polvhedra and the measurement of the circle 
Although their exposition is based on mathematical 
facts, Hie authors lay more stress on the general 
form and method of the questions treated, while 
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occasional historical remarks add to their interest 
Thus, instead of showing the pragmatical aspects 
of mathematics, or their philosophical importance, 
the book emphasises the internal and structural 
characteristics of pure mathematics The student 
of logic, in particular, will find m this very able 
book an ample field for his speculations T G 

Syntheses et catalyses industnelles fabrications 
mxntrales Par Prof Paul Pascal Deuxi&me 
(Edition Pp vi+ 466 (Pans Hermann et Cie, 
1930 ) 70 francs 

Pbof Pasoai/s book is divided approximately into 
two parts, the first dealing with nitrogen compounds 
and the utilisation of atmosphenc nitrogen and the 
seoond with sulphuric acid The treatment is de¬ 
tailed and the theory of the processes receives 
special attention, so that the book is particularly 
useful in supplementing the more technical treatises. 
A very brief treatment of hydroohlono acid is given, 
in which the modern synthetic process receives most 
attention The references to trie literature are very 
incomplete, and many important special treatises 
which could be consulted, in amplification of the 
various sections, are not mentioned 

Although the author begins with an account of 
the “ Nitrogen Problem ”, this is somewhat out-of- 
date, since it does not make clear that the real 
nitrogen problem at the present day is an economic 
one There is now no possibility of a shortage of 
fixed nitrogen , the problem is how to sell it 
Every country is, or shortly will be, self-supporting, 
and, as the newer processes are installed, the com¬ 
petition with the older will become more and more 
acute The trouble will increase as time goes on 
and the economic difficulties of over-production, 
which were considered visionary during the War, 
will become more and more menacing 

Some Dogmas of Religion By Dr John MoTaggart 
Ellis McTaggart Pp In+299 (London Ed¬ 
ward Arnold and Co , 1930 ) 6s net 
Mjcssbs Edward Arnold and Co have done a 
valuable service m issuing a new and cheaper 
edition of the late Dr Elks McTaggart’s famouB 
book, with a delightful introduction by Dr C D 
Broad “Some Dogmas of Religionhas been 
long out of print (it was first published m 1906) 
and second-hand copies have been difficult to find 
and expensive to buy Of this work Dr Broad 
says ‘'In many respects it is a model of popular 
philosophical writing It presupposes no know¬ 
ledge of philosophy , it is written with admirable 
clanty, and abounds with apt and amusing illus¬ 
trations , and it deals with problems which have 
interested almost all intelligent men in all ages ” 
It was McTaggart who said that the man who has 
no religion cannot have a bad one , and it was 
he who expressed the hope that “ a time may come 
when metaphysics may attain the same certainty 
in a higher sphere which is now often reached by 
science m a lower sphere ” It is well known that 
McTaggart managed to combine atheism with a 
belief m immortality and the Church of England. 
But he was what has become more rare nowadays f 
he was a senous thinker 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other paid of N a tube No notice is taken 
of anonymous communications ] 

Formation of Methyl Alcohol by the Direct 
Oxidation of Methane 

The isolation and identification of the primary 
oxidation product of a hydrocarbon is so crucially 
important from the point of view of the theory of 
hydrooarbon combustion that no effort has been spared 
to overcome the experimental difficulties involved 
For, although there is considerable agreement that the 
mam course of the oxidation proceeds in accordance 
with the hydroxylation theory, during recent years 
there has been some controversy as to whether the 
initial product is an hydroxylated molecule or a 
peroxide 

Hitherto the cumulative weight of evidence, both 
direct and indirect, has been much more in favour of 
the initial formation of an hydroxylated molocule 
rather than that of a peroxide Thus the initial 
formation of othyl alcohol by the interaction of othane 
and ozonised oxygen at 100° C , the results of recent 
studies of the slow oxidation of ethane, the formation 
of acetaldehyde (by intramolecular change from vinyl 
alcohol) during the initial stages of tho slow ootnbus 
tion of ethylene, and what is known concerning the 
explosive combustion of methano at high initial pros 
sures, have all pointed unmistakably in that direction 
Nevertheless, until recently, all ottorts to isolate tho 
corresponding alcohol fiom the initial products of the 
slow interaction of one of the simpler paraffins with 
oxygen have been frustrated, apparently because 
under ordinary conditions the further oxidation of 
such an alcohol to the di-hydroxy stage occurs so 
rapidly Hence upholders of the hydroxylation theory 
have always postulated an initial 1 non stop run * 
through the mono hydroxy to the di-hydroxy stage 
Since the publication, m November last, of the 
results of a reinvestigation by Mr S G Hill and my¬ 
self of the slow combustion of ethane ( Proc Roy Soc , 
A, 129, p 434), which showed that the initial product 
was not a peroxide but either ethyl alcohol or some 
less oxygenated body. Dr D M Newitt and Mr A E 
Haffner nave succeeded in obtaining substantial quan¬ 
tities of methyl alcohol by the direct interaction of 
oxygen and methane at temperatures of 360° and 
pressures of about 100 atmospheres Under such con¬ 
ditions, and using a mixture initially containing 
methane and oxygen in tho ratio 9 1, interaction 
was complete in a few minutes , about 17 per cent of 
the methane burnt was recovered from the products as 
methyl alcohol, another 0 6 per cent as formaldehyde, 
and the remainder as oxides of carbon and steam No 
hydrogen was liberated, and not even a trace of 
peroxide formed The methyl alcohol formed was 
isolated and identified by converting it into both 
methyl salicylate (‘oil of wintergreen’) and methyl 
p rutro benzoate (m p 95°), and it was estimated as 
methyl nitrite A full account of these very important 
experiments will be published in due course by Dr 
Newitt and Mr Haffner, who are to be congratulated 
on having thus shown conclusively that the slow 
oxidation of methane proceeds throughout in accord¬ 
ance with the hydroxylation theory 

William A Bonk 

Imperial College of Science and Technology, 
London, S W 7, Mkr 21 
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Fine Structure in the Hydrogen Band Lines 

We have recently had an opportunity of examining 
the spectrum ofH,ina large Hilger quartz spectrograph 
crossed by a reflection echelon The method, of which 
an account by one of us (W E W ) is being prepared for 
publication elsewhere, gives a record of the structure of 
all the lines of fair intensity So far we have only had 
time to examine a small number of typical lines, but 
the results are very interesting The altemateatrong 
lines of two typical bands which end on the 2p *11 ob levels 
are all found to be double with the weaker component 
on the long wave length side (No description of the 
bands ending on the 2 p 3 n lovels has yet been published, 
but an account of these band systems by Richardson and 
Davidson has been communicated to the Royal Society ) 
For example, in the 0—>-0 band of 3d S 1—>-2pMI we 
find that the <21 line 5931 308 is definitely double, 
the components havmg an intensity ratio of about 
3 to 1 and a separation Av about 0 21 wave number 
<,?3 -6002 810 is an incompletely resolved doublet 
with A v about 0 17 R2 =5938 020 is an unresolved 
doublet with Av about 0 11 Zi4 —6982 561 is not a 
simple line, but it is too weak and hazy to estunate 
tho separation In the 1 —>1 band of tho same system 
<21 =0021 273 is a very clear doublet with intensity 
ratio about 5 to 3 ami A* about 0 21 R2 =6027 977 
is an unrosolvtMl doublet with A^ about 0 08 

We can compare the foregoing with typical lines 
of the 0—>-0 band of the a Hystem 3p 3 U afe —>2#» 1 

<21 and R 0 appear to have a very cIobg satellite on 
the short wave length side of the mam line Q2> Q 1, 
R2, i?3 are fairly Hharp lines, but not so sharp as some 
linos in the spectrum R\ is a doublet with the weaker 
component on the short wave length side, intercity 
ratio about 3 to 10, and Av about 0 22 Unless this 
Rl is a blond with an unclassified hue, these results 
mean that 3p a n b is complex with the stronger le\el 
lower (as m 2 p s ll a6 ) and so is 2s but with tho woakoi 
level lower The comparative magnitudes of the 
triplets (which wo have only resolved into doublets 
run 2p *!!,,*> 3p 3 H fc ~ 2* 3 i,>3p 3 IF B If Rl is a blend 
the width of 2p a Il is much greater than that of tin 
other levels, but the remaining conclusions woul< 
require reconsideration 

On the other hand, typical lines of the singlet sys 
terns such as 4856 553 (=0—>1P5 of 3d'U a — >2p l A) 
4873 010 ( « 0—>1 <23 of 3d l II>->2 p and 4822 94; 

(a 2—>-4 R2 of 3d *2— ^2p 1 2) are sharp lines with nc 
evidence of structure beyond temperature breadtl 
and are definitely sharper than any of the lines sc 
far considered This is not due to some accidental 
circumstance connected with the different region oi 
the spectrum in which they lie For example, 4849 303, 
which is 0—M3PI of 4 (or 3)p*2— y2s *1, and lies near 
those lines, is complex and asymmetric with the bulk 
of the energy not in the centre 4838 242, which is 
P3 of the same band, is similar to the Rl line except 
that it is weaker 

The measurements given above are of a preliminary 
character We have a plate which looks better than 
the one on winch they were made and we hope to 
improve on them The limit of our resolution is set 
by the natural temperature width of the lines , it is 
nowhere near the limit of the instruments employed 
We cooled our discharge tube in liquid nir No doubt 
better results could be got with liquid hydrogen, but 
this is not available 

These observations firmly establish the correlation 
between the spectrum of molecular hydrogen and that 
of atomic helium O W Richardson 

W E Wiliiams 

King’s College, Strand, W C 2, Mar 12 

* Rlch*rd*on and Dos, Proc Roy Soc , A, vol 122, p 6S8 , 1029 
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The Meaning of Existence 

Wh\t Sir Jamos Jeans says (Nature, Feb 28, p 
304) is, of couiMe, quite true , but it scaicely answers 
Piof Muirht ad's question May I try to explain what 
existence means m physics ? 

Punmuly, it means the truth of some law having tho 
form v\ hicb defines a sulwtance or object To say that 
silvci exists is simply to declare that it is posmblo 
to demonstrate ex[>eiinuntally the association of the 
^properties of sill er ' a certain density, melting point, 
and ho on No sc i ious person during the last fifty 
jears has believed that the other exists m this sense 

Ntconclanly it int ana tho truth of some theory A 
theoiy is not tine unless (a) true laws can be deduced 
fioin it and ( b ) its hypothesis is intrinsically plausible 
Tins intrinsic plausibility is often derived from analogy 
with laws , if the laws from which it is derived are of 
the aforesaid form, tho theory implies the existence of 
something Kelvin hold that the ether exists because 
he believed m a theory tho hypothesis uf which had 
an intrinsic plauHibihty arising from an analogy with 
the laws describing the oscillations of a continuous 
medium That theoiy is now known to be false on 
ground (a ), Kelvin's ether, therefore, does not exist 
But another theoiy has been put foi-ward the hyj>o 
thesis of which is a set of equations having an mi 
perfect analog} with those describing the geometrical 
laws of space—which might be occupied by a con 
tinuous medium This theory is certainly true on 
ground (a) Some of us (including Sir James Jeans, I 
think) dp not feel that tho theory derives any lntnnsu 
plausibility fioin this loose and mdiieot connexion with 
a continuous medium , wo therefore reject the exist 
ence of the other on ground {b) Others feel that it 
does , the idea of a continuous medium filling all space 
lielpB them to undt rstand and believe relativity , for 
them both (u) and ( b ) are satisfied, and they hold that 
the ether exists Since the difference is one of personal 
taste (not os Eddington suggests, of words), tlu re is 
no wav of deciding between us 

Two (omments may be added (1) Physicists do 
not apply these mtenaof existence consciously , the y 
can be brought to light only by examining what 
phj sioists do believ o to oxiHt That is inevitable , for 
ihvsics does not arrive at truth by formal reasoning 
>ased on fixed pnriciples , it employs reasoning only 
to expound and to co ordinato conclusions reached by 
Home more instinctive process (2) Existence in the 
ph\sieal sense has, of course, no meaning outside tho 
legion of expcnenco that can be analysed into laws , 
and it is hopeless to explain what physical existence 
means to anyone to whom a law is not a primary and 
unanalysable conception Norman R f ampbell 
155 Hagdcn Lane, 

Watford Herts, Mar 1 

I havf to thank Sir James Jeans for his courteous 
reception (Nature, Feb 28, p 304) of my recent 
communication in these columns I had no intention 
of starting metaphysical hares in this field, but merely 
to express my agreement with him in holding that 
physical discussions aie also apt to have their hares 
unless we begin with definitions of our terms His 
\ ery interesting letter brings this home from the side 
of the contrast between the physicist of forty years 
ago with his aasiunption of “a vast independent 
mmerse of concrete machinery, unthinkingly and un 
consciously accented as his universe of discourse”, 
and the scientific worker of to day, who finds his 
universe of discourse in -14 a phenonflenal universe as 
apprehended hy his brain ” Though I should per¬ 
haps use other terms for the latter, I think that 
this well desenbes the change m the intellectual 

No 3204, Vol 127] 


atmosphere brought about by recent developments in 
physics, to which I began by alluding in my former 
letter The “ vast independent universe of concrete 
machinery ” had not only established itself m the 
mind of the physicist of those days as independent, 
but also it was endangering the independence of all 
other universes by reducing them to appanages of 
itself, as the only reality, containing the ** promise 
and potency ” of all other forms of existence 

Since then, not only have other universes (for 
example, those of mind and its creations in art, 
law and morality, science itself, to mention no others) 
staked out claims of their own m a lateral direction, 
but also physics itself, in extending its work vertically, 
has struck on a world to which the old conception of 
concrete machinery ” seems to be no longer applic¬ 
able and the method of behaviour of which has to be 
expressed in quite other terms How tins world is 
to be co ordmated with that of concrete machinery 
is, I suppose, one of the questions that at present 
occupy and are likely long to occupy the foremost 
scientific workers 

What Sir James Jeans, among others, as I under 
stand him, has suggested, is tho paradoxical con¬ 
clusion that, in thus deepening the view of its own 
universe, physics has revealed analogies betwoen it 
and other universes that prtma facie bolong to an 
altogether different order, and has thus opened up tho 
possibility of a synthesis founded, not on their sub 
ordination to mechanical cone options, but on the 
free nght of each to develop its own underlying 
assumptions in a republic of inter related uni versos 
If thero is any truth in this view, wo may thank 
discussions like that out of which this coirespond 
ence rose for bringing it more clearly to light 
Its precise bearing cm the paiticular point at issue 
is another matter My own amateurish HuggeHtion 
waa not exactly that which Sir James Teans attn 
butes to me I mentioned the wodd of values o« 
a conspicuous example of a universe of discourse 
beyond tho field of “ pointer readings ” , but 
“values” have enough to answer for without being 
loaded with tho problem of ether Fthei might be 
shown to servo a pui pose, to have, if we like ox 
planatory value, and that, I suppose, is what its 
advocates try to show , but on that I am not com 
petent to express an opinion 

If I may restate it m other terms, peihaps less 
ambiguous than those I used, what I meant to suggest 
was, first, that whatever can bo said for the existence 
of such an entity, it seems to bo becoming more and 
more obvious that it does not fall within the universe 
defined as “ that which is continuous with the felt, 
waking body ” , and secondly , that the insistence 
upon it nevertheless as a real entity may not be 
unconnected with what Meyerson calls the “ natural 
metaphysic ” of the human mind which prompts it 
to seek for substantiality in what it takes as “ given " 
For, in spite of what writers like Whitehead .jare 
say mg in criticism of the old category of substance, 
we may drive it out with a fork but it will always 
recur, and if there is no place for it in the universe 
of mathematical physics, there will always bo those 
who will try to find one elsewhere 

J H Muirhead 

The Use of Covers on Lambs in Biological 
Woi-k on Wool ^ u 

My fellow workers on wool m the northOrti hemi 
sphere will soon be welcoming a crop of lambs I 
should like to tell them of the usefulness of the simple 
device of light covers Covers for older sheep have 
already proved most valuable in work on the chemistry 
of yolk by my colleague, Mr W G Sutton The 
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covera provided for my lambs protect the tips of the 
long fibres, which otherwise have largely become 
broKen at the age of four or five months For the 
classification of fibre types, it is necessary that the 
tips should remain intact The covers also retain 
the loose birthcoat kemp The kemps so far mainly 
studied are coarsely medullated fibres that complete 
their growth in a few weeks and are soon shed The 
coarser of these can be recognised at birth as destined 
to fall out, but fibres having the structural features of 
the finer kemps may persist, being thinner and less 
modullatod below tne point at which a shed fibre 
completes its growth The most satisfactory way 
to ascertain which fibros are shed is to hold them in 
the fleece by a covor By sampling at suitable times, 
it is then possible to compare the numbers and types 
of shed kerap with the numbers and typos of fibres 
which 'ffirtJre is reason to regard as succeeding them 
trfthe same follicles 

The material that has been used is a brown proofed 
duck Sometimes a complete band of about eight 
inches has been fastened round the middle region of 
the sheep , sometimes only the upper half lias been 
covered, the band being held m position by elastic 
bands undor the belly In many cases this small 
cover has been protected by a larger one like a horse 
cover The lambs were first ooverod when about 
two months old adjustments uaving been made as 
required Up to the present tune, three months 
after covering, tho tips have boon sufficiently pro 
served There is evidence that an extremely tight 
cover interferes with normal growth, but otneiwise 
growth appears to be unaffec ( ed by covering In 
work on shorter komps that have completed their 
growth at birth, it will be necessary to put covers on 
at birth 

The study now in progress of the fibre tjpes of the 
New Zealand Romney sheep and their development 
has reference especially, ftom the economic point, 
of view, to the ocuiirence of medulla From the 
practical point of view, kempH aro not the most 
important medullated fibres in this breed, but they 
are the first to begin to grow, and an understanding 
of their place in the fleece is fundamental 

Tho work of Mr J A Fraser Roberts on kemp in 
the Welsh Mountain breed has been very much in 
mind in this mvostigation He has found that 
lambs with tho same amount of birthcoat kemp may 
later have very different quantitles of kemp The 
problem thus raised is also encountered in the New 
Zealand Romney I was much impressed by the 
statement, made m conversation several years ago, 
by Prof J E Duerden, that associated with birth 
there is a chock upon the growth of a lamb’s coat 
He was referring* then to the form of hm ‘ sickle 
fibres \ with a medullated sickle shaped apical end, 
followed by a finger region, and he has suggested in a 
recent letter that the sub apical thinning found in 
the majority of the bigger birthcoat kemps in the 
New Zealand Romney may be ‘ birth-thinning \ 
os he calls it This conception has come to bo the 
guiding idea m the work now m hand In the light 
of this ‘ birth chock the structural differences dis¬ 
played by the array of fibre types, that begin their 
growth at different times, fall simply into line 
Certain marked differences between individual animals 
in the array of fibre types are to be explained by 
differences m the intensity of the check at a series 
of corresponding stages of development Differences 
in the time of onset and/or in the maximum intensity 
of the birth check are affording a satisfying explana 
tion of differences m the relative numbers of certain 
fibres, especially sickle-fibres, that are shed or con 
tinue growing I believe that an intense check 
causes fibres to persist that would be shed if the * 
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check were lees severe In the search for the sig¬ 
nificance of various other features in the development 
of the coat, the principle of the birth check promises 
to be illuminating The birth check may well prove 
of interest, os an inhibiting effect, from the point of 
view of the physiology of heredity, but the need for 
on understanding of the respective parts played by 
genetic and non genetic factors will at once be 
apparent 

A preliminary description of tty fibre types of the 
New Zoaland Romney hogget or heir development 
appeared m the Wool Record ob Jt 4, 11130 I am 
enjoying the benefit of discuss! j through the mail 
with the biologists that have been mentioned With 
the limitations inherent m work upon large, slow- 
breeding animals, it would be especially helpful to be 
in communication with any workers interested m 
related problems m other parts of the world It is 
clear that there aro radical differences, apart from 
fibre diameter, between the South African Merino and 
the New Zealand Romney m the structure and de¬ 
velopment of the fibre types Tins fact is far from 
astonishing, but as the principle discovered by Prof 
Duerden in the Merino is proving so helpful in work 
on the coarser woolled brood, tho importance of 
omparative studies is emphasised 

F W Dry 

Massoy Agricultural College, 

Palmerston North, 

Now Zealand, Jan 24 


Vlrulency of TlHetia carles on Wheat Varieties 

In a letter in Nattjrk of Feb 16, 1920, vol 123, 
p 243 I stated that certain wheat varieties thought 
to be legist ant to bunt wore susceptible when thoy 
were contaminated with the hunt spores that had 
be»en pi educed on those vauoties It was inferred 
that, m the same way that tho plant brooder could 
select a unit from a population of a variety for 
resistance to a certain pathogen, ho the mycologist 
might select a pathogen from an analogous population 
to winch tho given host was susceptible 

In the course of tho past seven years, I have found 
no wheat variety that is consistently immune or very 
markedly resistant to this disoase In tho majority 
of the vaneties studied, it was sufficient to contamin 
ate them with their own bunt , thev were then sus 
eoptible if not, they were found to be susceptible to 
bunt spores from other varieties—this bunt onginat 
mg, so far as is known, from one source, namely, 
bunt that had been obtained on Little Joss wheat in 
1923 For example, Hussar whoat c ontammatod wi th 
Little Joss spores in the season 1927-28 produced 
only 0 3 per cent of buntod ears, but in the succeeding 
season tnese spores were used to contaminate this 
same variety, and the estimated bunt percentage 
was then 49 It is suggested here that when traces of 
bunt are observed on a so called resistant variety, 
this fact should not be ignored, as it lias been in the 
past It is thought this trace of bunt is a significant 
indication that a particular physiological form in tho 
population of tho parasite has found the given host 
susceptible Perpetuation of that form on the par¬ 
ticular variety may show it to be markedly susceptible 

That physiological forms of this parasite exist is 
shown by the following example Martin wheat 
appears to bo resistant m England to bunt produced 
on Little Joss wheat, since, during the past six years, 
bunted ears were observed twice only , the percent 
ages 0 5 and 0 6 were recorded on those occasions 
When, however, a sample of this wheat from the 
Cambridge plots was grown m Denmark and con¬ 
taminated with indigenous bunt spores from a local 
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Danish variety, it produced 27 per oent of bunt 
Martin wheat, when contaminated with bunt spores 
from White Odessa grown on the University Farm, 
Cambridge, produced 54 per cent of bunted ears, and 
this White Odessa bunt had grown previously on 
Little Joss wheat, and the spores originated, so far 
as is known, from the original inoculum obtained 
from Little Joss wheat in 1923 It is clear, therefore, 
that physiological forms exist , indeed, that this 
pathogen is analogous to the host which it parasitises, 
in that it is a population from which units may be 
obtained 

It may well be, however, that there were present 
naturally, on the original seeds of those varieties that 
were sown iq 1923, a few bunt spores other than those 
with which I contaminated them artificially—physio 
logical forms which would flourish in one environment 
and not in another 

Futhermore, in their study of T cartes many workers 
have undertaken very comprehensive experiments in 
order to determine the relative suscepti bill ties of 
wheat varieties to this parasite So much so that 
collections of bunt—“ botanical specimens of no 
commercial value ”—have been forwarded from 
country to country that their virulent nature may be 
determined I suggest that this is cm excellent method 
for the commercial propagation and perpetuation of 
this disease—but one scarcely to be recommended in 
tho best intoreatH of agriculture Although no varieties 
are universally immune, it may well be that certain 
varieties are modorately resistant to certain physio 
logical forms in certain localities, and it is with these 
that the plant breeder and the practical farmer are 
concerned It will not aid the cause of either to risk 
introducing foreign physiological forms 

It may seem that these two opinions are contra 
iliotory for in one it is stated that no resistant varieties 
have been encountered , whereas, on the other hand, 
the opinion is expressed that it is most unwise to 
permit the introduction of physiological forms from 
one country to another, since it is to the detriment of 
both farmer and plant breeder In certain environ 
ments, however, it may bo possible to breed varieties 
resistant to indigenous physiological forms of this 
disease which would be susceptible to forms introduced 
from other countries 

WAR Dillon Weston 

Dominion Rust Research Laboratory, 

Winnipeg, Man , Feb 10 


Plant Distribution 

In tho course of work on the geography of the 
Angiosperms, I havo been impressed by the absence 
of any satisfactory theoretical explanation of the more 

f eneral features m the distribution of these plants 
t will, I think, be agreed that the present distribution 
of the Angiosperms has been brought about by the 
intermingling, at different times and in different de¬ 
grees, of a number of floras which have developed at 
different times and m different parts of the world 
This being so, any general theoretical explanation 
must provide not only a means of actual plant-move 
ment, and a motive force for it, but also a directional 
control of movement and a discriminating or sifting 
factor 

The dissemination of dispersal upits obviously fur¬ 
nishes tho means of movement, and the contemporary 
topographical outline and relief is clearly potent in 
controlling its direction As to the motive force, it is 
generally believed to flay that ptent migration has 
been and is caused by change in external conditions 
and particularly by climatic change That is to say, 
change in external conditions is considered to make 
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dispersal effective m bringing about changes in species 
position There is little doubt that this belief ia 
oorrect, but it cannot be looked upon as an explanation 
of the facts of plant geography unless there lfc added 
to it some explanation as to how external change can 
react so as to entail species movement 

It is one of the most obvious facts of plant distribu¬ 
tion that a species can develop and maintain itself 
satisfactorily only within certain definite climatic and 
edaphic conditions , that it has, indeed, a ‘ range of 
tolerance * to external conditions In view of this,' 
it is possible to put forward the theory that * range 
of tolerance * to external conditions—or, more shortly, 
* tolerance *—is a specific character, subject to variation 
and change m the same ways and by the same means 
as morphological characters 

If this theory is accepted, then external change, 
which is itself a movement of conditions, must result 
in species movement, because dispersal, which is 
potentially in all directions, will be effective only in 
those directions which will maintain the spatial corre¬ 
lation between the species and the conditions within 
its range of tolerance By the same theory, the neces¬ 
sary sifting effect among species will follow from the 
differential effect of one and the same external change 
upon species having different tolerances 

This theory of tolerance is set out and discussed at 
length in a forthcoming paper 

R D*0 Good 

Department of Botany, 

University College, 

Hull, Feb 19 


Sir Isaac Newton and the Greek Philosophers 

A kew years ago I suspected that justice was not 
given to the brilliant astronomical discoveries of the 
ancient Creeks, and this led me to copy, to collect, 
and to classify several thousands of their passages 
relating to the structure and polity of the universe 
A sound independent basis was thus established for 
checking the originality of the reformers of astronomy 
since the sixteenth century, and for rendering •* unto 
Cses&r the things which are Caesar’s ”, in a very im¬ 
portant period of the histoiy of science 

The book of Copernicus, who had closely studied 
the philosophers of antiquity m their own language, 
broke down badly under the crucial and unanswerable 
teat of comparison , and his heliocentric system is 
known to have been adopted from the Greeks without 
a single word of acknowledgment 

In the work of the great Kepler, I came aoroas 
several theories that had already been propounded by 
the ancients , but that founder of modern astronomy 
was just and generous, and ever eager to applaud the 
discoveries of his predecessors, so far as he could be 
acquainted with their writings 

The treatment of tho philosophers of antiquity by 
Newton is comparable with that of Kepler, and he did 
not hesitate to attribute to the Pythagoreans and to 
Aristarchus the discovery of the true system of the 
world It is a well-known fact that, m the first 
century of our era, Plutarch conceived universal 
attraction, asserting, moreover, that gravity, counter¬ 
balanced by centrifugal force, prevents the moon 
from falling on the earth, like a stone m a sling. Am 
Newton does not mention the philosopher of Cheeronea, 
he evidently never saw the passages in which these 
ideas had been expressed He did not imdemiind the 
Greek language, and, like all great creators in science, 
he read little Were he to have been acquainted with 
the scientific works of Plutarch, ho would never have 
failed to do him justice, as he had done, for example, 
to Kepler for his famous laws, or to Bouillaud for the 
law of inverse squares 
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There can, therefore, be no doubt that Newton 
started hh inquiry by reasoning quite independently 
uid m almost the same manner as Plutarch His 
splendid gomus was fully equal to the task of discover¬ 
ing anew those eternal truths that had dawned in 
the mind of the Greek philosopher But there is an 
onormoufl difference between tne mere conception of 
a, scientific truth and its demonstration , and it is 
precisely that wonderful power of demonstration, 
hacked, os it was, by mathematical intuition of the 
highest order and an unrivalled use of induction 
md deduction, that has placed Newton above the 
men of science of all time 

E M Antoniadt 

Pans, Feb 22 


^^.Afurr-fclow and Its Life in Discharge Tubes 

During investigations with elet tncal discharges 
through various types of tubes, I have observed some 
peculiarities of the after glow winch appear to be 
worth recording It is well known that the intensity 
and duration of the after glow defieiul on the material 
of which the tubes are made It is also believed that 
the duration of the after glow ranges from a f( w 
■ieconds to a few minutes 

While working with silica tubes filled with gases at 
rather low pressures, I discovered quite a strong aftei 
?low which jiersiatod for about thioc quarters of an 
hour An after glow of such a long duration appears to 
be veiy interesting, and this fact may throw some light 
on tl proper understanding of the mechanism of the 
after glow phenomenon The tubes were excited by 
a small induction coil giving 400 volts for its output, 
and the discharge was passed for two minutes During 
this time the tube did not show any appreciable rise 
in temperature This phenomenon can be rejxxitcdly 
observed any number of times The after glow in 
silica tubes is given not only by nitrogen and metallic 
vapours, as is believed by some experimenters, but 
also it appears to be associated with almost all gases, 
as well as metallic vapours The glow as greenish 
when the current is switched off , but it soon develops 
into a yellowish white cloud filling tho whole of the 
discharge tube, the density of illumination in the 
papillary portion being distinctly much higher than 
in the remaining portion of the tube 

The rate of decay of this glow is extremely alow, and 
its intensity appears to be largely controlled by the 
pressure of the gas—lower pressures, ranging between 
D 01 mm and 0 4 mm of mercury, being very favour 
able to large intensity The flash phenomenon recently 
recorded in Nature (Nov 8, p 725) by Braddick 
is also seen in the aftei glows of silica tubes, but in 
itead of there being only a few flashes before the ths 
appearance of the glow, as observed by Braddick, the 
?Iow in the present case shows the flickering of light 
for quite a long time, giving an appearance something 
ike the scintillations observed in a spinthariscope 

Details of the above observations will be published 
elsewhere 

D B Peodjiab 

Physics Department, 

University of Lucknow, 

Feb 5 


Colours of Inorganic Salts 

In continuation of the letter published in Nature, 
voL 125, p 163, Feb 1, 1930, we wish to report that 
absorption spectra of vapours of chromic chloride 
*nd ferrous chloride were taken at temperatures of 
1000° C to 1400° C in the vacuum furnace in order tb 
^est the theory postulated in the above communica- 
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tion These substances were chosen because, accord¬ 
ing to information available in standard chemical 
literature, they do not dissociate within the tempera 
ture range mentioned and still yield sufficient vapour 
for absorption work 

It was found that chromic chloride yields a number 
of absorption hands at X4100 A and ferrous chloride 
at X4350 A These bands we asenbe to Cr +t ^ and 
Fe H+ , and they are due to magnetic transitions m the 
and d* Hhells of these elements In addition, we 
obtain continuous absorption, beginning from X3000A 
and extending to the limit of our appaiatus, namely, to 
*2200 A We ascribe this continuous absorption to 
the Cl - ion 

This later conclusion is shaiply at variance with 
the interpretation put hy Fianclc and his students on 
the absoi ption spectra of vaixnirs of saturated ( hlondes 
of monovalent elements like sodium and potassium, 
etc They observed that with these vapours ab- 
sorption begins near X2900 A , and interpreted this 
as indicating the photo dissociation of sodium chloride 
into neutral Na and neutral Cl, that is, hv a equals heat 
of dissociation of NaCl inolocule, which was obtained 
fiom consideration of a Bom cycle, v u being the 
frequency at which absorption begins But vapours 
ot almost all chlondos show absorption neai X3000 A 
(it is not possible to locate this point with any degree 
of precision within 200 A units), including tho vapours 
of magnesium, aluminium, and silicon chlorides, 
winch show no banded absorption, and by cluomic 
chlondo vapour and feirous cliloiide vapour, wluch 
show band absorption In these cases, tho energy 
relations (correlation between hv a and heat of dis¬ 
sociation) as obtained fiom consideration of a Bom 
(yclo fail entirely We are therefore led to the con 
elusion that the continuous absorption is due to tho 
vibiation of tho elcntion in the Cl" ion, but whether 
it leads to dissociation of a kind postulated by Franck 
cannot yet be answered definitely 

M N Saha 
is C Dku 

Department of Physics, 

University of Allahabad, 
bob 12 


Transplantation of Portuguese Oysters into 
South African Waters 

It is now well known that the accidental loss 
of a cargo of Portuguese oysters (O anyulalu) in 
tho Bay of Arcachon in 1866 resulted m this oyster 
establishing itself m the locality m a now environment 
Arcachon now produces hundreds of millions of O 
anyulata annually The possibility of successful trans 
plantation of this species is therefore proved If an 
accidental transplantation can bo successful, it would 
appear that deliberate transplantation may be equally 
successful piovided a careful selection of the ground 
be made 

During a recent review of the disti ibution of oysters, 1 
it was noted that oystei production on the South 
African coast appears to be infinitesimal m comparison 
with the apparent potentialities The hydrographical 
conditions of the south east coast of Natal would 
seem to bo eminently suitable for the spawning and 
growth of the Portuguese oyster, a form which is absent 
from this region It is suggested therefore, that an 
experiment in the transplantation of this speciep might 
be as beneficial to Soutn Africa as an unprenfradltated 
one has been to France O anyuiata occurs On the 
north west coast of Africa and possibly more sputherly, 
its absence from South Africa may be due $0 the set 
of the relatively cold Benguela or Antarotie ourrent on 
the south-westerly shores * The Portuguese oyster 

N 2 
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requires relatively warm conditions (08° F or more) 
for spawning and good growth , thus it is not unlikely 
that the general conditions intervening between the 
north west and the south of Africa have acted as a 
natural barrier to the Bproad of this species of oyster 
m a southerly direction 

It is not improbable, therefore, that the artificial 
transplantation of the Portuguese oyster into South 
African waters might add a valuable economic pro¬ 
duct to that region 

Whethei pnvate individuals would undertake an 
exiienmental venture of this kind is somewhat doubt¬ 
ful, ami tho Union Government would probably have 
to finance the experiment, at least in its early stages, 
if after due consideration the undei taking were con 
sidored economically promising It is possible that 
transplantation Vmght bo successful, but the expen 
ment an economic failure, unless the economic factors 
are carefully borne in mind J H Orton 

Tho University, Liverpool 

1 NATURE, 123, p 451, Mar 2% 1029 

* J M Marchund RtjHjrt No 7, J*bih and Mar Mol Survo>, Union 
of South Africa Juno 1020 


Deep Focus Earthquakes 

In a report, issued by the Air Ministry and in 
eluded in Nature of I ob 28 (p 320), of an earthquake 
which was registered at Kew Observatory cm Feb 20, 
it was stated that the shock originated from a focus 
about 250 miles below the normal depth It may bo 
of interest to explain how it was possible to obtain tins 
information from the records of a singlo station 

The hrst indication of deep focus was obtained from 
the comparatively feeble development of the surface 
waves H Jeffreys and others have pointed out that 
on theoretical grounds the amplitudes of surface waves 
should fall off very rapidly with incieasing focal depth 
For normal earthquakos the ratio of the maximum 
amplitude (as it appears on a Galit/m seismogram) of 
the surface waves to the amplitudes of the preliminary 
impulses is about 10 or 20 lor tho disturbance in 
question, the ratio is only about unity It is difficult 
to recognise any well defined maxuna on the records 

The sec oriel indication is based on the results of 
an investigation which I have just completed and of 
which a detailed account will be published shortly 
This research has shown that for eaithquakes of deep 
origin, additional phases may be produced by roflnc 
tion at points neai the epicentre To distinguish these 
waves from tho oidmaiy reflected waves, PP t SS 9 
etc , I have called them pP 9 sP, sS t etc The times 
of tiansit have been calculated foi various depths of 
focus Some of these supplementary phases were 
recognised on tho Kow recoids of t he shock on Fc b 20 
and conftrmed the bolief that the focus was abnoimally 
deep The estimate of the depth was obtained from 
tho tuno intervals, which are a h follows (P w as re< orded 
at 5 h 44 m 22 s GMT) 


Otwurvcsl Calculated 

MS MB 

pP-P 1 19 1 24 

aP - P 2 2 2 4 

S-P 9 19 9 20 

eP-+P 11 47 11 48 


The calculated times are those corresponding to an 
epicentral distance of 77 5° (5370 miles) and a depth 
of focus of 0 06 of the earth’s radius (that is, 250 miles), 
greater than normal « 

' F J SCBASE 

Kew Observatory, 

Richmond, Surrey, 

Mar 2 
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The Audibility and Lowermost Altitude of the 
Aurora Polaris 

From his very interesting account of the various 
observations on the aurora borealis, Prof S Chapman 1 
concludes that doubt still exists regarding the audi¬ 
bility and low altitude of some aurorae 

On Aug 10, 1928, I was at Fort Smith on Slave 
River in tho Canadian north west (lat 60° N ), and 
witnessed a remarkable auroral display in the evening, 
about 11 pm In my notes at the time, it was likened 
to waving curtains illuminated by a slowly moving 
searchlight The day had been uncomfortably warm 
and the auroia was a surprise, as I had always con¬ 
nected it with low temperatures It was also quite 
different fxom the aurorte I hail seen in Nova Scotia 
many years before 

Tn the (onstantly changing tints of this aip’ora, 
gieen and, to a less extent, yellow wore tho most 
conspicuous colours Time after time these coloured 
streamers moved slowly across the sky, frequently 
almost hoiumntally, each one gradually slackening 
speed until it came to rest, and its movement was 
clearly accompanied by a low hissing oi swishing 
sound like that of gas escaping from a tap under 
pressure The sound, too, gradually died down with 
slackening speed of tho streamer Several of uh 
watched this display for more than an hour We were 
on the deck of a small steamer at the riverside, from 
which the bank sloped steeply upwards for some 
hundrods of feet Tins afforded some basis for 
estimating tho height of the auiora, and it seems 
certain that- it could not have been greater than a 
fraction ot a mile The fact that there was no per¬ 
ceptible lag between sight and sound, shows that the 
distance could not have been great 

finally, this aurora was in striking contrast with 
others which I hod witnessed as a youth m Nova 
Scotia in wintei These 1 northern lights as I 
remembei them < oiiHisted mainly at loast of white 
light, and were often like the streamers from search¬ 
lights pmjec ting upwards into the sky They were 
sometimes accompanied by low crackling sounds, and 
gave tho impression of being far away to the north 
ward Thus it appears clear that there are two quite 
distinct types of auroia R Ruggles Gates 

King’s College, London, 

Mar 9 

1 Nature, Mar 7 1931 p 341 

Faraday Relics 

The Institution of Electrical Engineers and the 
Royal Institution are combining to commemorate, in 
September next, the centenary of Faraday’s discovery 
of electromagnetic induction, and m connexion with 
the celebrations an exhibition is being arranged at 
the Albert Hall 

The Royal Institution is contributing to this ex 
hibition Faraday’s original apparatus and illustrations 
of his experiments In addition, it is hoped to arrange 
at the Royal Institution itself a smaller exhibition of 
rehes of a more (>ersonal character 

Tlie Managers of the Royal Institution would be 
glad to hoar of personal relics, apparatus, and manu¬ 
scripts of Faraday and those who possess any such 
objects and are willing to lend them for exhibition 
are asked to communicate with the General Secretary, 
Royal Institution, 21 Albemarle Street, W 1 

W H Bragg 

, (Director) 

The Royal Institution, 

21 Albemarlo Street, London, W 1, * 

Mar 18 
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Oceanographical Expedition of the Dana , 1928-1930 * 

By Prof Johannes Schmidt, Ph D , D Sc , 
Carlsberg Laboratory, Copenhagen, Leader of the Expedition 


The Distribution of Nessohbampuu^, 
a New Genus of Oceanic Eels 

AS a biological example I may refer here to a 
xjL new genus of pelagic eel which I am desonb 
mg elsewhere under the name of Nessorhatnphus 1 It 
is readily distinguished from other eels by the spatu- 
late snout—so that seen from above it reminds 
one somewhat of the elongated beak of a duck— 
and the hind margin of the caudal fin, which is not 
rounded (Fig 4) 

For several years I have known Nessorhamphus 
from the Sargasso Sea of the North Atlantic, our 
collections containing all stages from the egg and 
tiny larva up to adult specimens The larv® are 
specially numerous , they occur in thousands and 
are thus well suited to the de¬ 
termination of the distribution, _ 

especially the breeding areas 

During the Dana's voyage 
round the world we discovered 
that N essorhamphus also occurs 
in the other oceans, in the Pacific 
as well as m the Indian Ocean, 
and the details of its distribu¬ 
tion seem to me of so much in¬ 
terest that I propose to discuss 
them briefly here, even though 
the collections are not yet fully 
worked out In the western part 
of the Indian Ocean, around 
Madagascar, we found both larva 1 
and adolescent specimens of 
N essorhamphus Closer examina 
tion showed that they stood so 
near AT %ngolfianus of the Sargasso 
Sea that they must be referred to this species , at 
the moat, it can only be a matter of subspecific 
difference Comparison of the following averages 
of several important numerical characters in 200 
larva) from the North Atlantic and 70 from the 
Madagascar region proves this 


The most obvious character is a deep black, 
well marked streak extending along the middle line 
ventrally from the head to somewhat past the anus 
(Fig 4, B) , this streak is wanting in N xngolfianus 
N Danes also differs in other characters , thus, 
the snout is relatively shorter and the distance 
between front of dorsal fin and the vent relatively 
longer The numerical characters also show differ¬ 
ences The number of vertebrae in one of the 
specimens from Sumatra was found to be 137 
(corresponding to 138 myomeres in the larval 
stage), whereas in 100 larvae from a station in the 
Sargasso Sea the myomere numbers varied from 
150 to 150, and in 65 specimens from the Madagascar 
region from 140 to 158 

In the Indian Ocean we found Nessorhamphus 




y Morhamphu* 
ingotfUmut 

Total 

No of 
Myomeres 

Preonol 
No of 
Myomeres 

Postanal 
No of 
Myomeres 

large 1 
Blood 
vessel on i 
Myomere 

N0 | 

North Atlantic | 

154 05 

120 28 

33 79 

76 3 | 

Indian Ocean I 
around Mada 
gaacar 

153 01 

120 60 

33 06 

78 a j 


On the other hand, to the west of Sumatra, in 
the neighbourhood of the equator, the Dana 
obtained two adolescent specimens (in addition to 
larvae) of a N essorhamphus which was seen at the 
first glance to be different from N tngolfianus , 
and which I am introducing into ichthyological 
Literature here under the name of Nessorkamphus 
Danes, nov sp 

* Continued from p 446* 
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HQ 4 jyrxHorhnmphu* ingolJianUH Tulin Schmidt (4) tuid trJtamphuit banr Jobs 

StImildt (it) aldu and untrM \Iowb (/<) sitct!ni<n 128 mm In limgLh, from the 
SarsaBMo Sea, (if) apeunu n H>2 mm m length from th< Indian Otum west of 
Sumatra Drawl dbh hy Dr A ' Unlntf 

Dance not only west of Sumatra but also on both 
sides of the equator farthor west, m the waters 
between the Maldives and Seychelles , and in speci 
mens from the equatorial pails of the Indian Ocean 
the number of myomeres varied between 135 and 
143, thus showing a range of variation similar to 
that of Nessorhamphus ntflolfianus in the Sargasso 
Sea and round Madagascar 

In the Pacific we found Nessorhamphus Dance 
in the equatorial belt north of New Guinea and 
Celebes, etc , the number of myomeres varying here 
between 136 and ] 45 t Nessorhamphus also proved 
to occur in the south Pacific along the whole 
stretch from the Marquesas to New Caledonia and 
the north-western part of the Tasman Sea, but 
this was not N Dance It was a form which 
approaches N tngolfianus % both in its high number 
of vertebra and the absence of the ventral streak 
which characterises N Dance J 

Turning now to the third ocean, the Atlantic, 
no specimens of Nessorhamphus were found by 

t For twenty-seven specimens the averages corresponding to those 
given In the previous table were 140 37—112 19—28 19—72 04 

1 The namber of myomeres varied in six specimens from 162 to 102 , 
bat In such t small number of specimens this 1 ' ** 

that possibly a mixture of two forms Is present 


Is such a wide range 



488 


NATURE 


[March 28, 1931 


the Dana in the southern portion, from the Cape 
towards Ascension, but m the neighbourhood of 
the Line, on both sides of this, a few larval speci¬ 
mens were found which proved to belong to Nesso- 
rhamphus Dana *, with the number of myomeres 
varying from 135 to 145 

l^ho distribution of the genus N essorhamphus is 
summarised in tho accompanying chart, Fig 5 This 
is based on the occurrence of larva* and thus repre 
sents the breeding regions As in all eel fishes, 
these are restricted to the warmer parts of the 
oceans For tho rest, the most characteristic 
features of tho distribution may be summed up 
as follows 

1 Both main species, Neworhampkus Dame and 


graphical conditions also recall to some extent 
those of the Sargasso Sea I have not much doubt 
that N tngolfianus extends from Madagascar across 
towards Australia, and that N Dana* occurs from 
New Guinea far to the east in the equatorial belt 
From our investigations of the home fishes we 
know what great importance the hydrography, and 
especially the temperature, has in the distribution 
of the different species, more especially at spawn¬ 
ing time In 1909 I illustrated this in the case of 
the North Atlantic species of Gadoids, and demon¬ 
strated that it is the varymg temperature require 
ments m the different species during the spawning 
period, when the species are specially sensitive, 
which determines the situation of the spawning 



Flfl Dialrlbutlnn of tho larva of Ntwortomphu* inyolfiitnus JoIib Hclimhlt shaded uiid of bexmrhaMphti* Dantr, Joha Schmidt blaik 
(each Including aubupecles or rnc^a) The figures denote numlx r of myomeres 


A 7 tngolfianus (each including subspecies or laces) 
occur and spawn in all three oceans 

2 In each of the oceans the two species are 
distributed in the same manner, with regard to 
latitude, as in the other two oceans Thus, 
Nessorhamphus Dance occurs in a belt about the 
equator, whereas N i?igolfianus is found about the 
transitional circles, both on the northern and 
southern hemispheres We may call this type of 
distribution the latitudinal 

This is the actual distribution of the genus 
N essorhamphus so far as the Dana's investigations 
go Lange regions of the oceans, however, in 
the North Pacific and South Atlantic for example, 
must be investigated before the picture is complete 
It would not be remarkable if it proved that the 
transitional region of the North Pacific contained 
a fish belonging to the form-series of N tngolfianus, 
or at any rate to a related species, for the hydro- 
graphical condition there, at least in the western 
part, greatly resemble those Of the Sargasso Sea 
One must similarly take into account the South 
Atlantic m the neighbourhood of the transitional 
circle, especially its western part, where the hydro- 
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grounds and thus right away the distilbution of 
the different species a Also, there can be no doubt 
that in the case of the oceanic fishes it is also the 
hydrography—making allowances for the historic 
factors—which determines the breeding areas of 
the species and thus in the first case their dis 
tnbution 

Now, large and characteristic differences actually 
occur between the equatorial zones and the zones 
about the transitional circles in hydrographical 
characters, both in the upper and intermediate water 
layers, where the propagation and larval develop¬ 
ment of Nessorhamphus take place This applies 
to the temperature, salinity, oxygen contents, etc , 
and it cannot be doubted that such differences, m 
conjunction with specific demands on the environ¬ 
mental conditions, determine the spawning regions 
and distribution of the two Nessorhamphus species 

The further examination of the Dana maten&l 
will presumably bring to light types of distribution 
other than the latitudinal, as in Nessorhamphus , 
but this will undoubtedly be found again in many 
other cases, possibly with even greater clearness 
m other cosmopolitan genera of oceanic fishes, 
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especially in those which contain several main 
species, and, in contrast to the eel fishes, are not 
restricted to the warm zones but also occur and 
spawn m regions of lower temperatures 

The above information regarding Nessorhamphua 
may be taken os a first example of what may be 
reached from two months’ work, dealing with the 
Dana material from the point of view outbned in 
the beginning—that is, by using biometric methods 
and including the large larval material Without 
the latter, from the study alone of the quite few 


phenomenon 3 As the projected oourse of the 
Dana in its woild oruise in September 1928 lay 
across the Pacific from Panama to New Caledonia, 
one of the principal hydrographical aims of the 
expedition, os planned by its leader, was the 
investigation of the minimum distribution^, of 
oxygen towards the west 
The result of these investigations, which were 
undertaken in the months of September, October, 
and November 1928, is displayed in Fig 0, which 
shows the oxygen distribution in a section from 
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adult specimens available, we should not have 
understood in the least the peculiar features of the 
distribution of the genus Even if a great deal is 
still wanting, it is certainly not a common thing 
in natural history, along with the description of a 
new genus, to be able to give so much regarding the 
distribution of its species 

Oxygen in the Tropical Pacific 

By HjtLGE Thomsen, Hydrographer of the 
Expedition 

On the 1921-22 expedition with the Royal 
Danish Research Ship Dana the remarkable fact 
was discovered, at several stations in and close to 
the Gulf of Panama, that the sea water contained 
practically no oxygen at a depth of c 400 m , 
but at that time there was no opportunity of 
following up the horizontal distribution of thip 
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Panama to the south point of New Caledonia, 
the position being given on the route chart, Fig 2 
The figures on the curves denote the percentage 
of oxygen observed, compared with the quantity 
of oxygen which would bo found in the water if 
it were saturated with oxygen The smallest 
quantity was found m the Gulf of Panama at a 
depth of 400 m and amounted to 0 03 cc of 
oxygen per litre of sea water, corresponding to 0 5 
per cent saturation This minimum extends west 
wards from the Gulf of Panama, always with 
nucleus about 400 500 m , but with steadily rising 
amount of oxygen As far as long 125 W the 
minimum value still remains less than 10 per cent, 
and up to c long 140° W less than 20jper cent, 
but about long 148° W * that is, near Tahiti, the 
minimum ceases to be apparent m the saturation 
percentage 

Consideration of the section shows, further, that 
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it may be divided naturally into two portions 
with the boundary about Tahiti In the eastern por¬ 
tion the amount of oxygen diminishes very rapidly 
with the depth down to the minimum at 400 500 m , 
thereafter increasing again towards the bottom, 
wh«re increasingly higher values are obtained the 
farther one goes westwards 

On the other hand, in the western portion of the 
section wo find a slower decrease in the amount of 
oxygen with the depth, until a minimum is reached 
at c 2000 2500 ra , after which it again increases 
gradually towards the bottom This minimum, 
however, is not nearly so well marked as the 
mmimuift in the eastern portion, the saturation 
percentage not going below 40 per cent Thus, 
whilst the saturation percentage in the western 
portion is everywhere greater than 40 per cent, 
throughout the eastern portion it is less, with the 
exception of a surface layer of small extent and the 
bottom water in the part of the section which lies 
west of long 120° W 

These conditions agree well with what one might 
have expected beforehand In tropical seas, with 
high temperature and relatively low salinity at 
the surface, the density of the surface water will 
be so much less than that of the layers below that 
the descent of oxygen to the latter by vertical 
convection currents cannot take place An addi- 
tion of oxygen to the deeper layers m the equatorial 
zone must therefore come from meridional currents/ 
which will be deflected westwards with the earth's 
rotation and thus come to have a stronger influence 
in the western than in the eastern portion of the 
ocean Hence the supply of oxygen will be 
greatest in the western portion, in agreement with 
the above section 

It may be noted, however, that this section does 
not follow the same degree of latitude, extending 
as it does from lat 7° N in the eastern portion to 
lat 23J° S m the western portion If the indicated 
supply of oxygen to the equatorial zone takes place 
from the south, as the available hydrographical 
data suggest, this in itself would cause the western 
portion of the section to oontain more oxygen than 
the eastern portion, and we should expect that a 
section due west from the Gulf of Panama would 
contain less oxygen than the foregoing Other 
observations indicate that this view is very prob¬ 
able For example, the American Carnegie Expedi¬ 
tion, working in these waters a year after the Dana 


found an oxygen minimum of 0 5 to 1 per cent ip 
depths between 100 m and 400 m at c lat 12° N 
and long 137° W 4 This minimum is of the same 
dimension as that found by the Dana expedition 
at Panama and considerably less than the minimum 
measured by the Dana on the same degree of longi¬ 
tude but some twenty degrees more to the south 
In July 1929, when the Dana expedition was 
working in the waters north of New Guinea, an 
oxygen minimum of 27 3 per cent was found in 
400 m at lat 3° 40' N and long 137° 40' E These 
observations afford strong support to the view 
that the layer poor m oxygen, which was first 
noticed by tne Dana m 1922 in the Gulf of Panama, 
is centred about lat 5° to 10° N and extends at a 
depth of about 400 ra right across the whole 
Pacific, though the minimum becomes less marked 
the farther we go westwards, yet still about 27 per 
cent in the westernmost part It is worth remark¬ 
ing that this oxygen minimum has about the same 
geographical distribution as the equatorial counter¬ 
current The existence of the very poor oxygen 
layer under the latter shows that m these depths 
the currents with a meridional component must be 
extremely weak 

In conclusion it may be mentioned that a some¬ 
what similar oxygen distribution was found in the 
tropical part of the Atlantic in 1926 by the German 
Meteor Expedition, 6 and, though less strongly 
marked, in 1921 by the Dana along a section from 
Cape Verde Islands to Cayenne® Further, an 
intermediate oxygen minimum was found by the 
Dana in the tropical Indian Ocean during the Cir¬ 
cumnavigation Expedition in 1929 There seems 
to be no doubt, therefore, than an intermediate 
oxygen minimum extends as a belt round the globe 
m the equatorial zone 

1 VvUnsk Med Dan*k Nat Fur , vol 90, p 371, Copenhagen, 

1 See wter al\a “ The Distribution of the Pelagic Fry of the Gadoid* 
In the North Atlantic from Iceland to Spain (Coneeil International 
pour VExploration d* la mer, vol 10, No 4 , Copenhagen, 1900) 

* Joho, Schmidt, On the Content* of Oxygen In the Ocean on both 
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4 Department of Terre*trial Magnetism Carnegie Institution of 
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The Nature and Scope of Physical Science * 

I 


By Prof Hkrbbbt Dimole 


S CIENCE may be defined as the recording, 
augmentation, and rational correlation of 
those elements of our experience which are aotually 
or potentially common to all normal people The 
phrase cannot boast of eleganoe, but for dear 
thinking, rigidity and conciseness are the important 
considerations 


* Substance of a course of four lectures delivered at the Royi 
Institution a* Jan 22, 29 Feb 5 and 12 
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To prevent excessive misunderstanding, some 
explanations are necessary, which limits of spaoe 
compress to the barest minimum By * experience * 
is meant everything of which we are oonsmous 
except rational oonoeptions Experiences ‘ common 
to all normal people ’ may for practical purposes 
be thought of as observations made by means of 
the senses, but sinoe what fits them for scientific 
discussion is not the way in whieft we get them 
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but the foot that they are universal, the more 
general description Is preferable By expressing 
the data of science as experiences and not as the 
external world giving rise to them, we evade the 
problem of the objectivity of that world , that is a 
problem for philosophy, not for science Finally, 
the word 4 potentially r is inserted in the definition 
merely to include observations which might be made 
but are not, it is not a loophole for the admission 
of hypothetical experiences which future develop¬ 
ments of the human organism might make possible 

The definition limits science only in respect to 
its data and its purposes , it imposes no limitation 
on method As a historical fact, of course, science 
i&H almost invariably restricted itself to the 
familiar processes of observation and experiment 
for the accumulation of its data, and to abstraction 
and hypothesis for their rational correlation It 
is conceivable, however, that science might be 
advanced by other means, for example, clairvoy¬ 
ance , but u such means are employed, their indi 
cations must always be confirmed by common 
observation before they are accepted as a part of 
science 

Nevertheless, in the history of science, the 
methods of abstraction and hypothesis have been 
of the utmost importance, and the significance 
of physios at the present day has, I think, been 
widely misunderstood through a misapprehension 
of their essential nature Let us look at them a 
little more closely 

Abstraction is the detection of a oomraon quality 
in the characteristics of a number of diverse observa¬ 
tions , it is the method supremely exemplified in 
the work of Newton and Einstein Newton, for 
example, gave us 4 laws of motion ’ Now, motion 
is not an experience , what we observe are moving 
bodies Motion is an abstraction, a quality con¬ 
ceived to be possessed by all moving bodies, how¬ 
ever much they may differ m size, shape, colour, 
beauty, virtue, or anything else The laws of 
motion express the characteristics of this common 
quality, and they are therefore a rational means of 
correlating a vast body of common experience 

A hypothesis serves the same purpose, but in a 
different way It relates apparently diverse experi¬ 
ences, not by directly detecting a common quality 
m the experiences themselves, but by inventing a 
fictitious substance or process or idea, in terms of 
whioh the experiences can be expressed A hypo¬ 
thesis, m brief, correlates observations by adding 
something to them, while abstraction achieves the 
same end by subtracting something For example, 
to correlate the motion of Uranus with that of the 
other planets by abstraction in the year 1845 would 
have been a terrifying business The simpler plan 
was adopted of supposing the existence or another 
planet which, with Uranus, obeyed the laws of 
motion abstracted from the behaviour of the more 
famihaf planets, and the problem was solved 
„ A hypothesis of this kind can be “ proved to be 
true ” That is, of course, what occurred m the 
example just given, which led directly to the dis¬ 
covery of the planet Neptune But there are other 
hypotheses wwclt cannot be thus verified , fqr 

NO; 3204, Von I27J 


example, the supposed birth of the planets through 
the influence of a passing star This is not the 
only, nor at the moment the most conspicuous, 
typo of unvonfiable hypothesis, but we shall return 
to this point later 

The mental processes involved in abstraction 
and the formulation of hypotheses can be traced 
back through the ages At the beginning of modern 
physics, however, only the method of abstrac 
tion was employed Newton was the sworn foe 
of hypotheses The elements of his philosophy 
—mass, force, absolute space and tune—were 
abstractions from observations, in terms of which 
the processes of the physical world were described 
He always strenuously opposod the imputation 
that he employed hypotheses, and although nowa¬ 
days it is commonly stated that gravitation, for 
example, is a hypothosis, it could be shown, if 
space permitted, that it expresses nothing more 
than is actually contamod m observation , that is, 
it is an abstraction The same method has now 
been applied to a more extensive field of observa¬ 
tion by Einstein, and the theory of relativity is a 
puro abstraction after Newton’s own heart The 
equations of the electro magnetic field, the principle 
of the conservation of energy, and the second law 
of thermodynamics are other examples of abstrac¬ 
tion in physics 

The great influence of Newton dominated the 
activities of physicists and mathematicians during 
the eighteenth century, and the progress of that 
time is summed up partly m the successful applica¬ 
tion of his pnnciplos to detailed phenomena and 
partly in the reformulation of his essential ideas 
into alternative expressions more convenient for 
certain calculations Hypotheses were at a discount 
But, fortunately for science, other influences were 
independently at work which, so far as physical 
science is concerned, found the most effective 
medium of operation in chemistry Chemistry, 
no less than physics, had throughout the Middle 
Ages been held back by the arbitrary adoption 
of ‘ principles ’ and * occult quabties \ but it had 
suffered no martyrdom such as had canonised physics 
and astronomy in the person of Galileo It had 
therefore no need of a formal body of doctrine, and 
while it could profit by the purifying influence 
of the great physicists, it could also regard with 
tolerance what to them was heresy Consequently 
we find chemistry freeing itself from superstition 
more gradually than physics, but at a smaller cost 
Thus, while Newton was declaiming against hypo¬ 
theses, Stahl was conjunng up the spirit of phlo¬ 
giston which was to direct chemical progress for 
the next hundred years This freedom of chemistry 
to be influenced, but not controlled, by the mathe¬ 
matical revolution is of the utmost importance, for 
by the gradual merging of the two sciences into 
one, physics has slowly become emancipated from 
the restrictions which Newton imposed, although 
whether she has done so without sacrificing die 
principles for the sake of which he imposed them 
is a matter of grave doubt 

I have neither space nor knowledge to trace in 
detail the introduction of hypotheses into physios 
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To illustrate the process, however, here are three 
quotations from representative men of science, 
covering the period from Newton to the present 
time and separated by roughly equal intervals 
The fust is from Newton himself (1(187) “ I frame 

no hypotheses For whatever is not deduc’d from 
the phenomena, is to be called an hypothesis , and 
hypotheses, whether metaphysical or physical, 
whether of occult qualities or mechanical, havo no 
place in experimental philosophy ” The second is 
from Laplace (1790) “ I will suggest an hypo¬ 

thesis which appears to me to result with a great 
degree of probability, from the preceding pheno¬ 
mena, which, howevei I picscut with that diffi 
dence, which ought always to attach to whatever 
is not the result of observation and computation ” 
The third is from Eddington (1926) “ Care is 

taken to provide * macroscopic * equations for the 
human scale of appreciation of phenomena as well 
as *■ microscopic ’ equations for the microbe But 
there is a difference in the attitude of the physicist 
towards these results , for him the macroscopic 
equations—the large scale results—are just useful 
tools for scientific and practical progress , the micro 
scopio view contains the real truth as to what is 
actually occurring ” The direction of development 
is obvious, and its validity is the most vital ques 
tion, both for the philosophy of science and for the 
application of scientific ideas to other departments 
of thought, at the present time 

The introduction of the atomic hypothesis into 
physics raises the question of the significance to 
be ascribed to hypotheses which postulate entities 
(such as atoms and electrons) which are essentially 
unobservable I think the conclusion is inescapable 
that such entities can be regarded only as concepts, 
possessing no properties and subject to no laws 
other than those which are necessary and sufficient 
to enable them to correlate observations The 
question whether they are real or not is already 
answered in the designation of them, for we can 
scaroely regard anything as real, in the sense in 
which observed existences are real, which is essen¬ 
tially unobservable If we adopt such hypotheses, 
therefore, we have perfect freedom to shape them 
as we please, provided they achieve the end for 
which they were created We are not bound to 
give them the characteristics of phenomena They 
are employed for rational correlation and are not 
admissible to experience they must therefore 
have rational properties, but not necessarily 
sensible ones 

This, however, was overlooked by the phyaioists 
of the early twentieth century, who appeared to be 
faced by an irresolvable dilemma in the inability 
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of the atom to emit radiation without self-destruc¬ 
tion The position was that either the solar system 
model of the atom, to which the development of 
the atomic hypothesis had apparently inevitably 
led, or the laws of electro-magnetism, abstracted 
from phenomena, had to be left out of considera¬ 
tion if the atomic hypothesis was to be extended 
to include the interaction of matter with radiation , 
and physicists in general were willing to abandon 
neither Why was this ? 

It was simply that they did not realise the 
essential character of a hypothesis The atoms, 
being hypothetical units, were in their hands tefi 
mould to the dictates of their imaginations, and 
they did not know their own freedom They 
thought of atoms, not as hypotheses but as poten¬ 
tial phenomena and therefore necessarily subject 
to the laws already established for phenomena by 
tho method of abstraction The process began 
when atoms were first introduced into physios 
At that time they were supplied instinctively with 
mass and the other Newtonian abstracted qualities, 
and the mi plication that they were potential pheno 
mena took such hold of succeeding physicists that 
by the twentieth century its arbitrariness needed a 
genius to perceivo it Fortunately the genius, in 
the person of Neils Bohr, was at hand Bohr 
retained the solar system model of the atom, but 
absolved it from obedience to the laws of electro¬ 
magnetism 

This step of Bohr’s was the most significant in 
physical science since the introduction of the hypo¬ 
thesis of atoms What virtually it did was to 
establish the fact that the hypothetical atoms were 
pure conceptions that they belonged essentially to 
a different category from the facts of observation 
They were creatures of the imagination, to be 
formed into the image of our fancies and restricted 
by whatever laws we cared to prescribe, provided 
only that when they behaved in accordance with 
those laws they should reproduce phenomena They 
were removed from the realm of experience and 
deposited in that of reason 

Developments have succeeded one another with 
almost alarming rapidity, but from the fundamental 
point of view nothing new has happened The 
solar system model has gone and a conception 
devoid of any pictorial aspect has token its place, 
but that—if in so speaking we may disclaim any 
disrespect to the brilliant physicists who have 
organised the process—is but the ass’s kiok at the 
dead lion Whatever formal doctrine physicists 
may profess, they exhibit in practice no more 
belief in the phenomenal reality of atoms than in 
the philosopher’s stone 


News and Views. 


Thb Dudfiell Medal for 1930 of the Physical Society 
was presented to Si/'Ambrose Fleming at the annual 
general meeting of the Society on Mar 20 The 
medal is awarded not more frequently than once a 
year to persons who have contributed to the advance 
ment of knowledge by the invention or design of 
scientific instruments or by the discovery of materials 
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Used in their construction Sir Ambrose Fleming’s 
connexion with the Physical Society dates back to 
its very beginning, for he read the first paper at 
the inaugural meeting of the Society in March 1874 
In 1879, Sir Ambrose designed a special form of fcp- 
sutanee balance for comparing standard coils, and a 
special form of standard coil capable of taking up 
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more quickly the temperature of the water in which 
it was placed than the form before m use When 
practical incandescent electric lighting began, and 
quick and accurate workshop methods of electrical 
measurement became necessary, he made, in 1883, the 
first direct reading potentiometer set to read directly 
current and potential in ampetes and volts bv means 
of a standard Claik or Weston cell Sir Ambrose 
also designed a form of wattmeter, with which he 
made extensive researches on alternating current 
transformer efficiencies, leported to the Institution 
of Electrical Engineers in 1892 In this paper he 
first suggested the use of the teim 4 power factor\ 

which at once came into everyday use 
» ~~ 

When practical wirelosw telegraphy fust began 
under Marconi in 1898, no appliances were obtainable 
for measuring wave lengths and frequencies In 1904, 
8ir Ambrose Fleming invented lus cymometer, which 
provided a simple instrument fox this purpose, capable 
also of measuring decrements and small capacities and 
inductances, and, in conjunction with Prof Clinton, he 
also devised a rotating commutator for moasunng the 
capacity of aerial waves and Leyden jars used m wiie 
less In 1904, he invented his now famous two elei tiodo 
thormiomo valve, which prepared tho way for the 
Mibeequent improvement of the three eloitiode valve 
which is now the mast* r weapon of the nuho engine* i 
Between 1892 and 1895 ho tamed out, in conjunction 
with the late Sir Jamos Dewar, extensive reseat chow 
on the elottrn and magnetic properties of matter at 
low temperatures, and devised for this purpose special 
forms of resistance cod, condenser, and bridge and 
potentiometei for tho measuiement of resist ancon, 
inductive capacities, and thonno-eloctromotivo forte 
He was the first to establish a laboratory for high 
frequency and radio measurements, at University 
College, London, where he was professor of decimal 
engineering for forty two years 

The British S< lence Guild has submitted to the 
Royal Commission on the Civ ll Service a memorandum 
upon tho structure and organisation of tho Civil 
Service, dealing with what it desenbes ah a 44 national 
imperfection ” The Guild points out that in many 
present day problems confronting Government De 
partments the technical anti scientific aspects are of 
paramount importance, and it is therefoie essential 
that an offioer of the 4 expert 4 class should bo given 
the fullest opportunity of advancing his views and 
opinions, if necessary, in the presence of the ultimate 
authonty, namely, the Minister It atcoulingly 
advocates the development of the board system as it 
obtains m the larger and more progressive industrial 
undertakings At the same time, tho Guild states 
that it is nocessary, m order to attract men of first 
rate scientific and technical ability to the Ciyri 
Service, that “ steps should be taken to remove the 
idea that the status of the officers performing scientific 
£nd technical duties in the Civil Service is inferior to 
that of the administrative and clerical groups " 

The heads of the larger and more important pfo 
fessional, scientific, and technical departments of the 
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Civil Service should the British Science Guild claims, 
be given tho status at corded to the highest adminis¬ 
trative officers The Guild doubtless has in mind the 
fat t that whooas them ate some thuty 4 adminis 
trativt 4 posts raii>mg a salat y of £3000 per annum 
and a greater number with a salary of £2200, there 
are only some thiee oi four posts on tho piofessional 
or scierttifh side with a salary of as much as £2500, 
the lemamdei teceivmg in eveiy case less than £2000 
The Guild further maintains that the fact that an 
ofhcoi with administrative gifts happen* to be a 
professional man should not m practice debut him 
from EKlnimwtiativo pieforment Finally, it is urged 
that the tune is ripe foi a simplified structure for the 
technical scivices—using that toim in the broadest 
sense- based on their esse nual under lying unity, 
namely the disiovu^ and application of scientific 
principles foi the good of the comm unit v and the 
ini reused efficiency of the sctvnes administered by 
the State, and in this connexion, reference is made to 
the proposals for such a simplification winch have 
been put foi ward bv a Canadian Roval Commission 
for the assimilation to seven grades of an 4 un 
netessanly cumbrous M struttuio of 203 separate 
professional, scientific, and technical grades 

Tut Commission appointed by Congregation in 
March 1930, to advise the UniveiHit> of Oxford as to 
the best method of securing such library provision as 
shall be abreast of modern requirements, has issued 
its report The lepoit is marked “confidential", 
but its principal contents aie matters of common 
knowledge, and are now being fri_ely disc turned The 
only portion of the report that directly affects the 
scientific interests of the University is that dealing 
with the present condition and future development 
of the Raddiffe Science Library, now housed within 
the preempts of the Museum The building known 
as the Radcliffe Camera was the first home of the 
sc rentific and medical library provided and maintained 
under tire bequest of Di Tohn Raddiffe m the early 
days of the eighteenth century In 1880, tho scientific 
and medical books weio removed, with tho consent of 
the Radchffo Trustees, to quartt rs in the recently 
established Museum m the PaikR, heie they re 
mainocl until in 1901 the present budding tho gift of 
the Drapcis 4 Company, was completed and ready to 
receive them Suite 1927, the Science Library has 
become the pioperty of the University it is adminis 
tered by the Bodleian Curators, the Raddiffe Trustees 
contributing £1500 a yoai towauls its maintenance 
The Commission reports that the present system is 
well adapted to the needs of workers in science, but 
it is considered that further accommodation for books 
and staff is essential A prolongation towards Parks 
Road and northward along it is recommended, tho 
extended budding being roughly L shaped 

The British Arctic Air Route expedition in Green 
land has sent a note, published in the Times of Mar 18, 
on its plans for exploration during the coming summer 
One of tho aeroplanes is badly damaged and the other 
requires some repairs, but both will be available to 
relieve the party on the interior ice cap and to support 
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a party that is to explore the coast regions to the north 
of the base on Sermihk fjord This party set out 
with dog teaixiH on Mar 14 to map the inland edge of 
the ice free margin of the coast between Sermihk fjord 
and Kangerdlugsuak fjord They aw travelling on 
the edge of the ice cap and hope to explore a lofty 
mountainous area which the expedition sighted last 
year, at the head of the last named fjord This is 
approximately the region named Schweizor Land by 
Quervmn in 1912 It < ontains at least one peak more 
than ] 1,000 ft m height The coast of this stretch of 
land was mapped in detail last summer A second 
party is to move south from the base, mapping the 
coast, which is little known, for about a hundred and 
hfty miles This party will travel i elativoly easily over 
tho sea ice and obtain plenty of food from seals 
Sermihk fjord is also to bo re surveyed Thus the 
entire expedition will be in the field duung the sprmg 
and summer montlis Mr H G Watkins, the leadei, 
behevos that if an air route over Greenland to Canada 
proves foasible, it will cross the east coast between 
Angmagssabk and Kangerdlugsuak fjord 

On Mar 18, the Symons Memonal Lecture was 
delivered before the Royal Moteoiological Society by 
Comdr E C Shankland, his subject being " Naviga 
tion from the Viking Penod to tho Present l)ay in 
relation to Science and Meteorology ” Comdr 
Shankland sketched the probable ideas which lay at 
the back of tho Vikings’ schemes for voyaging first 
westward then south westward, and finally making 
voyages of more than 2000 miles The information 
of climatic conditions existing in the ninth century 
which wo possess from reference to early literature 
provides an interesting possibility that thero was an 
extremely dry period for several years As without 
precipitation there can bo no surface moisture and 
consequently ice, the presumption that many parts of 
north Europe, such as Greenland, now perennially ice 
covered, were dry and open for exploration, may havo 
induced the Vikings to venture afield to some remote 
places overseas So much of the world’s navigation 
history has been made and adventure commenced 
m tho North Atlantic (either from the British Isles, 
Scandinavian, or Continental seaports), that the use of 
an elementary sextant to maintain the measurement 
of latitude by tho polar star was, in Comdr Shankland’s 
opinion, used prior to the compass or lodestone in 
Europe Cargoes carnod by ships are the product of 
the land, and any port enjoying trading facilities and 
relations with the more habitable portions of the earth 
must be at an advantage if centrally situated The 
want of local knowledge of the weather in the North 
Sea and Irish Sea was probably the greatest meteoro 
logical event in our history, as it contributed towards 
the loss of the Spanish Armada and bo gave Britain the 
freedom of the seas Among modern practices, the 
wind pressure on ships, and the "utility of the barometer 
in gauging the lifting power of salvage pumps in salvage 
operations, were explained 

With the current issue for ^laroh, Antiquity enters 
upon the fifth year of its existence Those who aie 
responsible for its publication have^ earned congratu 
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lation and deserve every support Antiquity has 
shown that it is possible to maintain a high level of 
scientific interest with a style and form which will 
appeal to the average educated reader In the current 
number, the editor takes advantage of the fact that 
his editorial notes are written in an oasis of southern 
Tunisia to discuss the possible relation of the type of 
dwelling ot tho troglodytes of the Matmata hills, 
twenty seven miles south of Gabes, of which the unit 
is tho single cave room, with the cave dwellers of 
palaeolithic times and the megalithic temples of Malta 
Mr Crawford contributes an article on "Historical 
Cycles ”, and Prof Elliot Smith deals with the dis¬ 
covery of primitive man in China Prof Gordon 
Childe leviews the leaults of four years 1 excavation 
at vSkara Brae, Orkney, for which he inclines to a 
Bron/e Age date Mr Stuart Piggott discusses the 
possible ougin of the Ufflngton White horse, on the 
basis of an interesting comparison with the horse 
design of early Iron Age coinage Mi C Hawkes’s 
paper on hill forts, based on evidonco from such as 
have boon examined, is a pregnant study of distribu¬ 
tion, which illustrates both by its inclusions and its 
omissions the comments in our issue of Mar 21, 
p 429, on tho need of an archaeological survey in Great 
Britain and oo ordination and co operation in futuie 
research 

Singe 1874 the State of Illinois, USA, has < arned 
on a State Laboratory of Natural Histoiy, which m 
1917 became merged with tho State Entomologist’s 
Office, to form the Natural History Survey Division 
Many valuable papers have been published by the 
workers of tho Survey and their predecessors, dealing 
in large part with the systematic characters of different 
groujm in the fauna of the State But more general 
papers, discussing, for example, the ecology of vari¬ 
ous typos of country, have also appeared frequently 
in the series, and it is interesting to see that so long 
ago as 1880, Stephen A Forbes, tho present chief of 
the Survey, was writing “ on some interactions of 
organisms ”, on the food of birds, on insectivorous 
beetles, and still earlier on the Crustacea eaten by 
fishes Since 1876, the Bulletin has been published, 
and now the Survey publishes a 29-page pamphlet 
containing a " Classified List of Publications ”, in 
which the titles of all papers and reports not out of 
print are arranged under subject and author headings 
The endoavour of the State in publishing its reports is 
to increase and spread the knowledge of the plant and 
animal life of Illinois, and, with this end in view, the 
Survey is prepared to distribute its papers, so far as 
repnnte are available, to organisations and individuals 
willing to use them to stimulate further interest in 
natuial history as a feature of public education 
Those interested should apply for the Classified List 
of Publications to the Chief, State Natural History 
Survey, Urbana, Illinois 

Thk Lane Lectures on Experimental Pharmacology 
and Medicine for 1927 were to have been given by 
Prof Rudolf Magnus, of the University of Utrecht, 
but his untimely death that year prevented tha ful¬ 
filment of this plan Three of the five lectures con- 



March 28, 1931} 


NATURE 


495 


templated had, however, been completed, and these 
are now published under the editorship of Prof P J 
Hanzlik in the Publications of Stanford University, 
California (Medical Sciences, vol 2, No 3 1930) 

The lectures are entitled “A Contribution to the 
Experimental Pathology of the Lungs 1 ’, “Choline 
as an Intestinal Hormone ”, and “ The Physiological 
* A prion and deal with certain aspects of physiology 
m which Prof, Magnus was interested and had earned 
out investigations The monograph, however, con¬ 
tains, m addition, a biographical note by Dr H H 
Dale and a list of Prof Magnus’s works, compiled by 
Dr A de Kleijn, which considerably enhance its valuo 
Prof Magnus will be remembered chiefly for two 
SR'esfigations the first, carried out at Heidelberg, 
showed that tho smooth muscle coats of the intestine 
retained their vitality and many of their activities 
when the organ was suspended in warm oxygenated 
Rjngor Locke solution the second, carried out at 
Utrecht and occupying the greater part of his eighteen 
years at this University, on the factors controlling the 
changes of animal posture This work was published 
a few years ago m the great monograph, “ Kbrper- 
steltung “ But tho bibliography shows that his 
interest in pharmacological problems continued 
throughout, and m fact two of them formed the sub 
ject of the Lane lecturos 

Thb diagnostic and therapeutic uses of tho applioa 
tions of electricity m medicine and surgery are 
continually growing in value It is only recently 
that any attempt has boon made to rationalise tho 
electrical apparatus used in accordance with electncal 
engineering standaids We considei, therefore, that 
tho paper on the medical and surgical application of 
electricity road by Dr Bernard Leggatt to various 
centres of the Institution of Electrical Engineers and 
published m the February Journal will prove very 
helpful He considers that the great value of tins 
branch of electricity is not generally recognised in 
Great Britain In the diagnosis of disease, the com 
bmed services of tho pathologist and radiologist aro 
responsible for about 95 per cent of all positive 
iiagno&es, hence it is surprising that on most hospital 
staffs these two specialists are not ooneidoied of 
sufficient importance to have seats on the hospital 
medical committee The applications of X rays, 
which present the widest held at present both for 
diagnosis and the treatment of specific diseases, aro 
discussed at length Great differences of opinion 
exist as to the relative value of gas and electron X ray 
tubes These differences are easily explicable, when 
we consider the physics of the problem Any danger¬ 
ous electrical apparatus can bo installed in a hospital 
without supervision and operated by persons en 
tirely ignorant of electricity, as, unlike workshops 
and factories, there are no Home Office regulations 
applicable The best methods of producing ultra¬ 
violet radiation and of measuring its dosage are 
described The use of high frequency currents to 
heat the tissues of the body to any desired degree is 
favourably commented on, and also the uses pf the 
stectrooardiograph Some of the electrical treatments 
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which have been suggested and are sometimes em¬ 
ployed are of questionable value 

Tke Report on tho Investigation of Atmospheric 
Pollution in the year ending Mar 31, 1930, issued 
by tho Department of Scientific and Industrial 
Research, is a quarto pamphlet of 74 pages and 
costs 4s (London H M Stationery Office) Ac¬ 
cording to it, tho average amount of solid matter 
washed out of the atmosphere by the nun, at the 
70 stations whore observations are made, is slightly 
loss than last yeai, but at 5 of them (in Burnley, 
Liverpool, Newcastle on Tyne, Rochdale, and Rother¬ 
ham) it still exceeds 760 tons per square mile per 
annum, while veiy few got less than 100 tons per 
square mile per annum When there ih no ram to 
wash it out, this matter is present m the atmosphere 
at the rate of 1 or 2 milligrams per cubic metro of air, 
and may be earned down tho wind for many miles 
In LontJon and Glasgow, domestic fires account on the 
aver ago for 76 per cent ami industries foi 25 per cent 
of this solid matonal While in tho an, it obstructs 
the passage of light and particularly of ultra-violet 
light, and tho observations at Rochdale show that 
29 per cent of tho ultra violet light which roaches the 
outskirts of the town, where the pollution is lees, is 
lost at the centre of tho town, whoro the pollution is 
grantor 

A t HiiMicAij hbraiy of historic interest hew just 
boon discovered in the Bodleian Library by Dr R T 
Gunther, who has published a list of twenty throe 
of the books m the recent issue of the Bodleian 
Quarterly Record The greater number of the volumes 
now described were given, m 1683, by various bene 
factors to form the nucleus of a departmental library 
when the Ashmoloan Chemical Laboratory was 
opened, as described in Nature for April 2, 1927 
The existence of this v< norablo collection of books, 
the oldest public chemical library in Butam, had 
Jong been forgotten owing to loss and dispeisal of its 
volumes to fill gaps in tho senes of Ashmolean manu 
scripts, with which it had nothing to do I ortunately, 
the names of donors have been inscribed in several 
of the books, thus establishing their identify The 
more important gifts camo from the vice chancellor, 
the dean and other members of Chnst Church, from 
Dr Plot the first professor of chemistry, and from 
John Cross, the ‘privileged’ apothecary at whose 
premises, in the Oxford High Street, Boyle and Hooke 
conducted their epoch making researches in ‘ pueu 
maticks ’ None of tho books is recorded as having 
boon presentcd by Ashmolo, although ho was the 
founder of the professorship of chemistry 

Ik connexion with the total solar eclipse on Aug 31, 
1932, which will be visible m Canada and tho United 
States of America, it is hoped to organise two tours 
from Great Britain Tour ‘ A ’ will leave on or about 
July 22, and, after landing at Montreal, will proceed 
to Victoria, B C , by the Canadian Pacifio Railway 
The return journey will be through North America, 
arriving at Boston on or about Aug 30 All the more 
important observatories will be visited Tour * B * 
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will leave on or about Aug 12, and will not be sucb 
an extensive one, but will arrive at Boston about 
the same time as tour 1 A ’ A joint attraction ih 
the meeting of the International AnttonomKal 
Union undei the ptcHidencv of Sir .trank D>son, tlie 
AHtronomei Royal, whieh will be held at Haivard an 
soon after the tclijise oh possible Members of either 
tour may have their net an tickets made available foi 
return directly after the eclipse oi after the meeting of 
the I A U Furthei information may be obtained 
from the Aasmtant Secretary, Royal Astionomieal 
Society, Burlington House London W 1 

Thk tenth anniversary of the founding of the first 
birth control clinic by Dr Mane StopeH was cele 
brafcod b> a dinner at the Kit/ Hotel cm Mar 17, when 
a distinguished company assembled to congratulate 
her uj>on the mu cess of her campaign Since the 
opening of the clinic direct personal mstinotion has 
been given thiough lady doctors and nudwives to 
more than twelve thousand cases, mostl> vety l>ooi 
women, who have attended for advice and help 
Travelling clinics have been initiated which have 
done valuable service in South Wales and the in 
dustnal north Jt is important to itmcmber that 
Di Marie H topes’ society exists foi “ constructive 
birth control ”, and that therefore it is concerned 
with the positive contiol of conception and the pro 
ductnm of desired children as well as the prevention 
of childbirth by contraceptive methods information 
as to member-whip may be obtained from the Secretary, 
("BO 108 Whitfield Street, London, W 1 

An eaitlu|iiako of moderate intensity was recorder! 
at Kew Observatory at 8 h 16 in 38 s GMT on 
Mai 18 The opuuntie is estimated to have been 
7340 miles away The readings obtained at Kew, 
Fordhain (Noith Ameiica), and Pasadena indicate 
that the epicentre of the shock was near lat 34 c S , 
long 71° W , that is, near Santiago de Chili A 
moderate earthquake was also recorded at Kew Obser 
vatory at (1 li 38 m 31 s GMT on Mar 19 The 
epicentre is estimated to have been 6080 miles away, 
but the initial impulse was too small to give any 
indication of the direction 

B\ the will of Mr Montague Napier, one of the 
pioneers of the motor <ai and aeroplane engine m 
dustry, cancer research will eventually benefit to a 
considerable extent After sevt tal bequests have been 
made, the residue of the estate is left, subject to a 
life interest, 41 foi the advancement of knowledge and 
the benefit ot mankind by research, whethei m the 
United Kingdom or abioad with the object of ascor 
taming the cause of cancer (including corresponding 
or allied diseases) and the means of its prevention, 
cure, and alleviation, in the discretion of his trustees ” 
The amount available for charitable purposes is ex 
pec ted to ho about £700 000 

* 4 

A special exhibition of apparatus and equipment 
used in geophysical surveys was opened m the Science 
Museum, South Kensington, on Mar „21, and will 
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remain on view for a period of three months The 
exhibits have been specially selected to illustrate the 
development of all the important methods at present 
employed in the location of mineral deposits by the use 
of sensitive physical apparatus, as well as the evolu 
tion of the instruments and apparatus usod Details 
of field operations and the technique of the various 
methods aie also represented, while in addition many 
examples aie hIiowii of results obtained by geophysical 
suiveys in various parts of the world Several of 
these results, which are now made public for the first 
time, demonstrate, m a stnking manner, the possi¬ 
bilities of geophysical methods of exploration, m 
revealing the characteristic featuies of subterranean 
structures and mineral deposits 

At the state*! geneial meeting of the Royal Irish 
A< adorn> held in Dublin, Dr R Lloyd Praeger was 
elected president in succession to Prof R A 8 
Ma< alister The following officers were also elected 
Treasurer, Mr F E Hackott , secretary and secre 
tary to the Science Committee, Prof J J Nolan , 
stcrelarj to the Polite Literature and Antiquities 
Committee, Mr T P Lc Fanu , librarian, Dr E J 
Gwynn , losident secretary, Mr A lamngton New 
members elected included Mr T S Broderick, le< turer 
m mathemati< s and statistics, Trinity College, Dublin , 
Prof T Dillon, professor of chemistry in Umvorsity 
Coflego, Galway , Rev H V Gill, S J , author of 
numerous ]>apers on physics and geophysics , Dr 
J H J Poole, lecturer in physics in Trinity College, 
Dublin Flections to honorary membership included 
Prof Erwin Sthrddinger, Berlin, distinguished for his 
work in theoretical physiiw , and Prof Ludwig Diels, 
Berlin, for his eminent woik m systematic botany 

A usEirri, catalogue of books m a new condition, 
on all branches of chemistry has just been issued by 
Messrs H K Lewis and Co , Ltd , 136 Gower Street, 
W C 1 Being carefully classified, it should be of 
service for leferenco purposes 

Liukarians and others wishing to add to then store 
of scientific periodicals or to fill up gaps m those upon 
their shelves should obtain a copy of Pemodtca, 
New Series, No 4, jUHt circulated by Messrs W 
Dawson and Sons, Ltd , Cannon House, Pilgrim 
Street E C 4, m which upwards of 700 scientific serials 
aie listed 

Applications aie invited for the following appoint¬ 
ments, on oi before the dates mentioned —A whole 
time instructor of metalwork at the Shoreditch 
Technical Institute—The Education Officer (T 1), 
County Hall, SE1 (Apnl 1) An agricultural 
inspector undei the Department of Agriculture for 
Scotland- The Establishment Officer, Department of 
Agriculture for Scotland, Queen Street, Edinburgh 
(April 7) A lecturer in geography at the University 
College of Swansea—The Registrar, University 
College, Singleton Park, Swansea (April 11) A 
science master at the Royal Naval College, Dart 4 
mouth—The Headmaster, Royal Naval College, 
Dartmouth (April 13) A superintendent of instruc 
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tion in the principles of boot and shoe manufacture 
under the Northamptonshire County Council Educa 
tion Committee—The Secretary for Education, 
County Education Offices, Northampton (April 13) 
A Dickinson research travelling scholar in medicine, 
and a Diokinson research surgery scholar at the 
Manchester Royal Infirmary—The Secretary to the 
Trustees, Royal Infirmary, Manchester (Apnl 18) 
An assistant lecturer in geology at the University 
College of Swansea—The Registrar, University Col* 
lege, Singleton Park, Swansea (Apnl 18) A lecturer 
in physiology m the University of Bnstol—The 
Secretary and Acting Registrar, The University, 
Bnstol (April 24) An assistant lecturer m education 
at the University College of Hull—The Registrar, 
University College, Hull (May 6 ) An assistant 
lecturer m geography at the University College of 
Hull—The Registrar, University College, Hull (May 


9) A professor of chemistry m the University of 
Sheffield—The Registrar, The University, Sheffield 
(May 15) A Pilkington fellow in cancer research, 
an Amy Henrietta Worswick fellow for the in 
vestigation of the causes and treatment of rheu¬ 
matoid arthntis, and a Knight fellow for the study 
of the factors concerned in the development of the 
symptoms of mental disturbance, in the University 
of Manchester—The Registrar, The University, Man 
Chester (Juno I) A temporary lecturer in educa 
tional psychology and hygiene at Goldsmiths' College 
— The Warden, Goldsmiths' College, New Cross, 
S E 14 A research fellow at the Liverpool and 
District Hospital for Diseases of the Heart—The 
Secretary, Heart Hospital, Oxford Street, Liverpool 
A junior chemist at the Rubber Research Institute 
of Malaya—The Secrotary, London Advisory Com¬ 
mittee, 2 Idol Lane, Eautcheap, E C 3 


Our Astronomical Column 


Total Eclipse of the Moon —It is several years 
since a total eclipse of the moon has been visible 
under favourable conditions in the British Isles 
Advantage should therefore bo taken of the occasion 
on April 2, though the moon’s altitude will not be 
groat In London, the sun sets at 6 33 p M , the first 
contact with the umbra having occurred 10 minutes 
earhor , totality begins at 7 22, and lasts for 1£ hours , 
the laJst contact with the umbra is at 9 52 

Observations of occultations of faint stars during 
totality can be utilised for obtaining improved values 
of the moon’s diamoter and parallax , also studies of 
the colours and degreos of brightness of various regions 
of the moon's disc enable inferences to be drawn as 
to the transparency of the earth’s atmosphere in the 
regions wheie the moon is on the horizon Mr L 
Richardson contributed several papers to the BAA 
Journal on this subjeot, he showed that it is only 
the lower layers of the earth's atmosphere that are 
effeotive in refracting light to the central regions of 
the umbra 

Who discovered Jupiter’s Satellites ?—J H John¬ 
son, m the BAA Journal for January, vindicates the 
claim of Simon Mayer to have discovered the four 
great satellites of Jupiter some days before Galileo, 
and to have deduced better values of their distances 
from Jupiter and their periods than those of Galileo 
He gives long quotations from the original documents, 
and refers to J Bossoha’s paper in Archives Nierland - 
aises des Sciences, 1907 Galileo himself denounced 
Maver , but his attacks appear to have been unjust, 
and a good deal of evidence is given in the paper that 
Mayer’s work was independent His values for the 
diameter of Jupiter and the radii of the satellite orbits 
suggest that his telescope gave better definition than 
Galileo's did He received two excellent lenses made 
by John Baptist Lenocius, of Venice, early in 1610 , 
but he had observed the satellites with another 
teleeoope in December 1609 In explanation of the 
faot that neither he nor Galileo noticed satellite TV 
on Jan 8, 1610, it is pointed out that it was then at 
elongation, far outside the other satellites, and that 
* there were other stars of similar brightness near it 
Mayer was the first to publish tables of the satellites 
Balthuyzen has shown that a fixed star which Mayer 
inserted in a sketch taken on Dec 30, 1610, is m the 
right place, this adds weight to the genuineness of 
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Mayer’s observations Most modem works continue 
to give Galileo's name as the sole discoverer, so it is 
well to direct attention to Mayer’s claims 

Eros —Signor L Jacclua, of Bologna, discusses the 
light variation of Eros in Astr Nach , 5761 He finds 
for the period of variation 0 10973 days , most ob¬ 
servers consider that the true period is twice as long, 
being formed of two waves that are similar to each 
other but not quite identical Tho magnitude at 
minimum changed from 12 04 on Oct 27 to 10 96 on 
Nov 23 The amphtudo of the light variation is given 
as 1 12 magnitude on Oct 22 , 1 08 magnitude on 
Nov 12, 1 26 on Nov 23 

Report of the Naval Observatory, Washington, for 
1930 —Dotails are given concoming the sending and 
reception of wireless time signals The maximum 
error of the Annapolis signal was 0 21 sec , the average 
error 0 038 sec The signals from Rugby and Bor* 
deaux were received on most days 

The Nautical Almanac for 1933 is practically com¬ 
pleted The list of stars with ephemerides has been 
increased by 30 A new star catalogue is being 
formed from 72,330 observations made with the 9- 
mch transit circle between 1913 and 1926 A table 
comparing the mean decimations of fundamental 
stars in different zones with those in various standard 
catalogues is given in the report The 20 inch 
equatorial was used for observing the satellites of 
Jupiter and Saturn, also comets, minor planets, and 
occultations of stars by the moon Photography of 
the sun was continued , photographs were secured on 
308 days, which is a record number The connexion 
of sunspots with magnetic disturbances and radio 
transmission is being investigated Predictions of 
magnetic storms have been occasionally issued by 
post card An expedition was sent from the observa¬ 
tory to Honey Lake, Calif , for the eclipse of April 28, 
1930 The corona could not be photographed , but 
the position of the central line was fixed, and found 
to be very close to tho predicted one A Collection 
of 025 books belonging to Prof Asaph Hall, jun , was 
presented by his widow to the observatory 

Visitors are admitted to the observatory on Thurs 
day evenmgs, 2824 visitors came during 1930 and 
they were shown objects of interest with tho 12 inch 
equatorial 
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Research Items 


Population and Immigration—In 1751, Benjamin 
Franklin wrote bin “ Observations Concerning the 
Increase of Mankind and the Peopling of Countries ” 
and cum luded that the importation of foreigners into 
a country does not necessarily increase the popula 
tion , but that if the immigrants are more industrious 
and frugal u they will gradually eat the natives out ” 
This thesis is supported by W A Rollins ( Jour 
of Heredity, vol 21 No 9), who analyses tho census 
changes in the United States since 1650 and their 
relation to immigration Ho shows how the origin 
ally high fertility of the early colonial stock declined 
very slowly until about 1850, when there was a great 
increase of immigrants, after winch the decline was 
rapid Ho also shows that for different parts of the 
country a high rate of unmigration t oincided with 
a low birth rate and \ice versa, and that while the 
imnngiants have been chiefly labourers, the fall in 
the birth rate has been most marked among uni 
vereity graduates, tho ultimate effect being the ro 
plat ernont of the educated stocks by immigrants and 
their descendants Tho character of the population 
of New England lias been deteriorating m this way 
at loost since 1850 and probably earlier, and tho 
author suggests that tho cycles of civilisation are 
sometimes correlated witii a differential birth rate, 
the ascent taking place during a ponod when superior 
stocks have more < luldren than inferior ones 

Mound Burial, Beech Bottom, Ohio The excava 
tion of a small mound on the Ohio River in July 
August 19*10 is recorded by Charles Buche and Linton 
Satterthwaito, jun in tho Mtr*(um Journal (Plnla 
delphia), vol 21, Noh 3 4 (Sept Dm 1930) The 
mound was found to t ontain a grave m which wus a 
skeleton richly docoiated with shell and topper beads 
Objects in considerable numbers were found in tho 
sand thrown from the grave and tho dark earth winch 
had boon usod to fill it Stone objoc ts for the most 
part were of flint or flinty material, m number 116, 
of which 70 were thin blades, stemmed or loaf shaped, 
averaging about 10 c m in length The remainder w ere 
small points and sciapers More remarkable was the 
persistent occurrence of tubes, all, with one exception, 
of grey pipestone Thu tv twowero found Of these, 
seven were complete, two being entirely unbroken The 
lengths ranged from 10 8 cm to 31 cm , the maximum 
diameter being 2 3 3 8 cm Ten < elts were found, 
some of hiematite Tillies Himilar to those found here 
have been found but rarely, especially of such size 
and m such number Various uses have been sug 
gestod, such as shaman’s blowing or sucking tubeH, 
whistles, and so forth, but there lias been, some dis 
inclination to regard them as smoking pipes In two, 
a clay and a charcoal pellet were discovered In 
similar cases elsewhere it has been suggested that 
these were intended to keep the liquid generated in 
smoking from the mouth The breaking of the tubes 
had taken place pnor to excavation, and, it is be 
lievod, was intentional for ritual purposes It is sug 
gested that the mound belongs to the Adena culture 
of tho Ohio area This culture is little known and is 
only now beginning to be defined Its chief charac¬ 
teristic s are small cumc-al mound#, singly or in groups, 
uncreinated burials m log cists, the use of copper, 
mainly as ornament, tho use of mica, sculpture in 
the round, and the jiae of tubular tobacco pipes The 
culture is linked with tho httl^known culture of the 
Kanawha Valley, West Virginia 

Pearl Fisheries of Sulu —Florencio Talavera in a 
paper published in the Philippine Journal of Science 
(vol 43, No 4, 1930) has brought together muoh 
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information on tho present situation of the pearl 
fishery in the Sulu Archipelago This is a large 
natural pearling ground, the largest and most prolific 
m the Philippines, bounded by the Sulu Sea on the 
north and the Celebes Sea on the south and east, 
extending for 137 miles in a south westerly direction 
from Bftsilan to Borneo, and consisting of two main 
groups of islands divided into many smaller islands, 
islets, and reefs In the deep water, there are 
‘ pockets ’ or pearl beds that serve as natural nurseries 
from which millions of eggs are produced and scattered 
by the currents, and these settle on the shallow banks 
Trim constant supply is apparently the explanation 
of the fact that the pe^rl beds have not been depleted 
after many years of fishing The north east and 
south west monsoons naturally regulate the fishing, 
bringing about a rotation m tho working The 
Philippine pearl oyster Mar gar it if era maxima grows 
rapidly, for there are no c old spells to retard its growth 
It is sexually mature in two years and attains 14 cm 
“ nacre measurement ”, the “ present legal size ”, in 
about three or four years It is recommended that 
this minimum legal size be altered to an outside 
measurement, as it is difficult to measure accurately 
the extent of tho nacre, and that the Departmental 
order which restricts the fishing to certain times be 
rescinded Tho present fleet is apparently too small 
to do any serious damage to the fisheries, and the 
pearling boats do not as a rule work on the known 
grounds only but do a considerable amount of pro 
sjiectLng, new beds being discovered continually 
It is also recommended “ that no protective measures 
for all beds or any banks within the Sulu Archipelago 
be adopted until after a careful study of the fisheries 
shall have been made ” 

A Study of Mangrove Crabs — Di J Vorwey has 
done a most valuable piece of work whu h is described 
fully in his paper “ Hunger uber die Biologie Osten 
disc her Mangiove Krabben ” ( Treubia , vol 12, 2, 

1930) The fauna of a mangrove swamp is pecu¬ 
liarly specialised and the crabs live in and out of tho 
slimy mud, each species m its own zone and each 
individual in its own territory Notes on the mol- 
lusca of the different zones aro also given, but the 
mam part of the work is on crabs, especially Uca 
8tgnatus Tlie genera Sesarma, Mctaplax, llioplax , 
and Scylla are all represented The account of 
their habits and their adaptation to the environment 
is specially mterestmg Five zones are recognised, 
each zone inhabited by different crabs and molluscs 
wiucli have certain characteristics in common 
They are able to withstand much change of salinity , 
most of them oat the slime and extract nutriment 
from it, chiefly minute plants and animals , many of 
them are amphibious, breathing either by gills or by 
lungs , all of them dig burrows, of various depths, 
which reach the underlying water The peculiar 
habit in fiddler crabs of waving the large claw is 
believed by the author to be a demonstration of 
territorial rights, and not, as is sometimes thought, a 
calling to the female It apparently goes on almost 
continuously The habit appears to belong only to 
those species which live very close together, with 
their burrows adjacent, each feeding on the slimy 
mud around its own special home The paper is 
illustrated by clear diagrams of the burrows, text 
figures of the crabs and their appendages, and beauti 
ful photographs showing the various habitats 

The Reproduction of PolystonuUa — We have to 
thank Mr E Heron-Allen, for the publication of the 
original notes of Dr J J Lister on tho reproductive 
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processes m PolystomeUa cnapa {Smithsonian Mis¬ 
cellaneous Collections , Publication No 3067 Volume 
82, No 9, 1930) Dr Lister’s work on the reproduc¬ 
tion of the roegalosphono form of PolystomeUa by 
means of flegellispores has been familiar to zoologists 
for more than thirty years, and it was also known that 
he had completed the study of the microsphenc form, 
but although the gist of this work had been published, 
the actual paper had never appeared This unpublished 
paper was found after Dr Lister’s death and com 
pleted and edited from his note books by his friend 
Mr Heron Allen In 1894 the paper on the megalo 
spheric form was published in the Phibeopincal 
Transactions of the Royal booety The later work 
on the microsphenc form was only published as a 
postscript to the earlier paper, and this postscript, 
Rightly elaborated, appeared in his “ Foramimfera ” 
in Lankester’s “Treatise on Zoology’* in 1903, in 
ins presidential address to Section D (Zoology) at the 
Voile meeting of the British Association in 1906, and 
m his evening discourse at the Royal Institution in 
1907 The protoplasm of the microsphenc form of 
PolystomeUa emerges from the shell and breaks up 
into small spheres, each of which becomes a megalo 
sphere Details of the proi ess will l>e found in those 
notos, with very beautiful photomicrographs pub 
lished now for the first time The whole of the note 
books, slides, and photographs have been presented 
by Mrs Lister to the Heron Allen and Earland 
Libraiy and Collection at the Natural History 
Museum, London 

Stalked Buds in the Coral Echtnopora — Di H 
Boschina and Dr J Verwey, in their paper 1 The 
Occurrence of Stalked Bulls in the Coral Echtnopora 
lameUosa , Esper ” ( Treubia , vol 12, 2, Oct 1930), 
describe the frequent presence of small stalked coral 
liteH on the under side of colonies which are partly 
exposed to light Those have been noticod before by 
Dr Boschina in speennons from a small island in 
Sundft btrait, but they me now found to be common m 
the colonies of Echmopora in the reefs of the Thousand 
Islands (especially those of the Bay of Batavia) 

'I hese coials occur both m sheltered and exposed situa 
tions, their form differing in different habitats The 
principal factor governing the development of those 
stalked buds appears to be light, but the corallum 
must have a certain thickness before the buds are 
formed The paper is illustrated by interesting 
photographs 

Changes in the Proteins of Ripening Rice Grains — 
Takadoro and Abe {Jour Faculty Agric , Hokkaido 
Imp OniV , 27, 349) record a large number of changes 
m the composition of rice grains during the lost three 
weeks of their development If corroct, some of these 
are of a fundamental nature, for a study of the mtro 
gen distribution in the protein extracted as oryzemn 
shows striking changes during ripening While his 
tidrn nitrogen was found to increase progressively, 
most of the other nitrogen fractions show a maximum 
or a minimum about ten dayB before the grams ripen 
Amide nitrogen, monoarmnomtrogen, and particularly 
cystine nitrogen fall to a minimum at this time 
Diamino nitrogen, however, shows a maximum, ap¬ 
parently due chiefly to a maximum of argamne In 
the same way, there is a minimum of ash and of 
phosphorus, but, curiously enough, a maximum of 
sulphur in spite of the low cystine The isoelectnc 
point of oryzemn fluctuates in accordance with these 
changes from pH 4 75 to pH 5 08, being highest when 
the diaramo nitrogen is at a maximum 

The Estuary of the Sussex Ouse —Using both 
physical evidence on the ground and documentary 
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evidence from old maps and descriptions, F G Moms 
has traced the changes m the mouth of the Sussex 
Ouse and the effect of these changes in the destinies 
of the towns of Seaford and Nowhaven The account 
appears m Geography for March, and is a useful record 
to the history of changes in the English coast line 
In the thirteenth century and probably earhor, Sea- 
ford was a port of considerable importance lying m 
the estuary of the Ouse about a mile north west of 
Seaford Head The sea did not then reach the chalk 
sours of Blatchington and Hawth Hills, which had 
the river at their feet, separated from the Bea by a 
brood shingle spit that no doubt hail been piled up by 
wostcily winds and diverted the river mouth to the 
east This shingle spit was breached m the sixteenth 
century and a new river mouth resulted on the site of 
Tide Mills,which became Nowhaven Thus the old 
port of Seaford was rendered valueless and in time 
silted up Tlie present outlet of the Ouse dates from 
tho seventeenth century and would appear to be 
paitly artificial Near tho mouth was the port of 
Meet lung, which evontually became Newhaven when 
the original port of that name was rendered value 
less by shingle drift and was abandoned The old 
courso of the Ouse is now represented in part by Mill 
(’reek 

Excitation of Zinc and Cadmium Spectra —A very 
full study of the intensity of lines in the spectra of 
cadmium and zinc when excited by electrons of a 
definite speed ih described by K Larch 6 in the Eett 
schrifi fur PhysiL for Feb 0 The excitation func¬ 
tions, which vary for different typos of transitions 
in. the way rofeired to by Mr Massey and Mr Mohr 
in thmr loc ent communication to Natitkf (Feb 14, 
p 234) also agree very well with those previously 
found for tho allied spectra of mercury Perhaps 
the lemaimrig point of least dofinitenoss now is the 
existence of more than one maximum m the oxcita 
tion curves for cortam lines There is a doubt as 
to w hethei this is essentially an atomic phenomenon, 
or duo to the conditions in the discharge tube Tho 
results of different observers are not always consistent, 
and in one i ase, that of the negative bands of nitrogen, 
a triple maximum has been reported Dr Larch 6 
behoves that there is a rolation between the sharpness 
of tho maximum in the excitation curves and the 
avorago lifo tune of tho atom in the excited stato 
from which the transition sturtH— a long lived atom 
appears to havo a sharp excitation function, and an 
atom with a short life an excitation function with a 
less pronounced maximum—and m one case, that of 
the lhV 0 - 2 1 H 1 resonance line of cadmium (2288 A ), 
points out that tho double maximum of the excita¬ 
tion function has its counterpart in the existence of 
two different values for the life time 

Inductance Coefficients in Electrical Engineering — 
In eleotncal engineering, very considerable use has 
been made of inductance coefficients m connexion 
with distributing mams, wnce Maxwell and Lord 
Rayleigh first gave the requisite formulas Recently, 
in everyday work, it has been customary to compute 
the inductance coefficients for parts of a circuit 
The assumption is frequently made that there is a co¬ 
efficient of * mutual ’ inductance connecting these 
partial coefficients In the February issue of the 
Journal of the Institution of Electrical Enginoers, 
Dr A Russell points out that this is not the ease and 
gives the requisite formulae He also lays stress on 
the limitations of these formulae in practical work, as 
most of them depend on the assumption that the 
current density is uniform over the cross section of 
the cable With high frequency currents thiH assurap 
tion is not permissible, the current distributing itself 
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m suoh a way that no magnetic effect is produced 
in the metal of the conductor This he calls the 
* Heavimde 1 effect He proves that although sheath 
losses can tie computed in certain cases by means 
of inductance coefficients, the method fails when the 
sheath surrounds two or more cores carrying poly¬ 
phase currents In this case, tho instantaneous 
value of the algebraical sum of the currents flowing 
through a cross section of the sheath may be zero 
This shows that some of the currents in the cross 
section are flowmg in one direction and some in the 
other The current density varies both in magnitude 
and phase as we go round the cross section Many 
new formulae are given and some of the old ones are 
given in forms more convenient for computation 

A Neon-tube High Tension Voltmeter —The diffi¬ 
culties that have been experienced in devising volt¬ 
meters which will read pressures of 100 kilovolts and 
upwards have led designers to invent instruments 
wnich depend on the distance between spherical elec 
trodes when sparking occurs to give an indication of 
the voltage Corrections for temperature and pres¬ 
sure have to be employed, and the voltage found is 
the crest or maximum voltage Tho effective voltage 
required m practice can only be known when the 
law according to which the voltage varies has been 
determined In many cases, however, especially with 
modem generators, the assumption that the voltage 
follows the harmonic law suffices, and so we can de¬ 
duce the effective voltage from the crest voltage by 
dividing it by the square root of two Dr L E 
Ryall read a useful paper to the Institution of Electn , 
oal Engineers on I eb 0, on the use of a noon tube os a 
high tension crest voltmeter The accuracy of the 
method depends m a large degree on tho constancy 
of the striking voltage of the neon lamp when ar 
ranged as a voltmeter To test the lamp, it is made 
part of a neon tube oscillator consisting of a variable 
air condenser (0 001 /iF max ) m senes with a resist¬ 
ance of one megohm and a telephone receiver aoross 
a diroct current supply of 400 volts The lamp is 
in parallel with the condenser, and the capacitance 
of the latter is reduced until oscillations cease It 
is found that, if the lamp has permanent charac¬ 
teristics, the frequency of the oscillations can be 
increased above the audio range (about 20 kilocycles 
per second) and the capacitance can be reduced to 
less than 50 wF before oscillations cease When this 
occurs, there is a sudden change m the appearance 
of the glow By subdividing the voltage by a con 
denser divider, it was found that the tube could be 
used very satisfactorily as a sub standard voltmeter 

Liquid Diffusion —The January number of the 
Journal of the American Chemical Society contains a 
paper by Me Bain and Tsun Hsien Liu on the diffusion 
of electrolytes, non electrolytes, and colloidal electro 
lytee The authors combine the Nemst formula for 
the diffusion of an electrolyte with that of Einstein 
for uncharged spherical particles or molecules very 
large m comparison with those of water, and conclude 
that a generalised equation for the diffusion co 
efficient, D f will be D ^tRT(X{XIU m ), where 1 fU is 
the resistance to movement of a particular species, 
%RT being the osmotic term The apparatus used 
was a Northrop diffusion cell with a diaphragm of 
sintered glass, and the experiments were very rapid 
and reproducible Bor simple electrolytes, tne pre¬ 
dominant factor is the van f t Hoff factor t, the data 
for potassium chlSnde being reproduced to within 2 
per cent by the formula when * varied whilst the de 
nominator remained constant This implies incom¬ 
plete ionisation As an example of the method of 
summation of the effects due to different constituents 
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m predicting total diffusion, the data for a typical 
soap solution were analysed arid found to be in agree* 
ment with previous information The data for sugar 
solutions show that the viscosity contributed by the 
dissolved substance is not that which determines 
rate of diffusion The diffusion column of one sub- 
stanoe may, by bombardment of its molecules, ac¬ 
celerate, retard, or even reverse the diffusion of 
another substance 

Ortho-hydroxy Aldehydes —Malkin and Nieren- 
stein in the January number of the Journal of the 
American Chemical Society describe some experi¬ 
ments on the acetylation of phloroglucin aldehyde 
which are of importance in connexion with the syn¬ 
thesis of flavyhum compounds It was known that 
the usual coumann reaction does not proceed when 
phloroglucin aldehyde is heated with acetic anhydride 
and anhydrous sodium acetate, the product of con¬ 
densation consisting mainly of 2, 4, 6 tnacetoxy- 
benzyhdenediaoefcate, melting at 155°-156° Pratt 
and Robinson, and Robertson and Robinson, by the 
action of phloroglucin aldehyde and acetic anhydride, 
in tho presence of potassium carbonate, obtained 
a substance, melting at 156° 157°, which they con¬ 
sidered to be tnacetylphloroglucm aldehyde The 
analysis did not agree well with the formula of this 
substance, so that the presence of half a molecule of 
combined water was assumed Malkin and Nieren* 
stem show that this so called tnacotylphloroglucin 
aldehyde is the penta acetate compound prepared in 
1903 by Herzig and Wenzel, and that the true tn- 
acetyl compound rnay be obtained by carrying out the 
acetylation m ether solution with acetic anhydride 
and potassium carbonate The material obtained 
by Robinson and Robertson has been the starting 
material in the synthesis of a large number of an tho- 
cyamdms 

Constituents of Starch — The work of Maquenne and 
Roux supports the conclusion that natural starch is 
made up of two constituents, namely, insoluble 
amylopeotm, which is responsible for the paste-form¬ 
ing properties, and soluble amyloso (' artificial 
starch ’), m the proportions of 80 and 20 per cent 
respectively Effront has recently attacked certain 
of their hypotheses {Ann Soc Zymol pure et apphquie , 
2, 5 , 1930) showing that amylose has the properties 
of a polysaccharide of the type (C fl H 10 O B )', 11*0 
and that it probably results from the hydrolysis of 
depolymerised starch, and cannot, therefore, be a 
mixture of reducing sugars with dextnns Amylo- 
pectin is characterised by the presence of phosphorus, 
probably m an ester combination, though the actual 
nature of the compound in whioh it is present may 
vary and produce corresponding variations m the 
power of gelatimsation of the starch Analogously, 
the amount of phosphorus present determines the 
solubility of the amylopectm The author goes so 
far as to suggest that differences in the properties of 
these two constituents of starch are due to differences 
m their physical as distinct from their chemical states 
The work of Nowopokrowsky and Tschebotarewa 
(Kolloid ZeU , 52, 302 , 1930) supports the existence 
of these two substances, though the properties de¬ 
scribed are not in complete agreement with those 
observed by other workers These authors explain 
gelatimsation by the production of a concentrated 
solution of amylose inside the starch granules, followed 
by a contraction of the outer skin of amylopectm 
These papers illustrate the great difficulty, character¬ 
istic of studies on starch, m correlating results of 
different workers who approach the problem from 
different points and give the same names to substances 
which are not neoessaniy identical 
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The Relation of the Fauna and Flora of the British Isles to those of 

North America 


AT the Linnean Society on Mar 6, Mr H E 
Forrest opened a discussion on “The Relation 
5F the Fauna and Flora of the British Isles to those of 
North America M Mr Forrest first summarised the 
geological evidence on which his hypothesis is based 
There were two phases of the Great Ice Age (1) Ice- 
sheet period , (2) glacier period During the first 

hase the ice came from north west across the Irish 
ea , during the second phase it oame from the north¬ 
east 

(1) The ice-sheet originated in the mountainous 
nortnera region of the Atlantean continent, which 
connected Europe with North America This gradu 
sank Eventually an arm of the sea intruded 
between the Faroes and Scotland this broke the 
continuity of the ice sheet and brought it to a stand 
still 

a When the ice sheet became stationary, its 
easterly thrust ceased Then the local glaciers 
had free play The Scottish Highlands and the 
Lake District produced glaoiors on a big scale, and 
these sent forth streams of boulders which spread 
out west and south west to Ireland, North Wales, 
and the plain of Cheshire and northern Shropshire 
The glaciers lasted after the ice sheet had finally 
melted and gradually retired as the climate amelior¬ 
ated 

In the course of his investigations into the mam 
mahan fauna of the BntiRh Isles, Mr Forrest has 
found that out of sixty four British species—recent and 
fossil—thirty-two are absent from Ireland The usual 
explanation is that these reached Britain after Ireland 
became an island But in the west of Ireland there 
are many plants and animals which do not occur in 
Britain Several—such as Samjraga urnbrosa —occur 
only m Spain and western Ireland 

Among all classes of animals and plants, many 
species are common to eastern North America and 
western Europe Five sixths of American fungi are 
also British About a hundred phanerogams, im hid¬ 
ing many fresh water plants, have similar distnbu 
tion , whilst among invertebrates—especially insects 
and molluscs—examples aro numerous 

That thero was a land bridge between Europe and 
America in the north is admitted Evidence was 
offered that there was also a connexion in temperate 
latitudes , that in place of the North Atlantic there 
was an Atlantean continent—the northern half 
mountainous, the southern a plain with great fresh¬ 
water lakes Mr Forrest suggests that this con¬ 
tinent was the home of all British American species, 
and that some of them originated in it Saxxjraga 
urnbrosa undoubtedly did so, and other species 
classed as Lusitaman by Dr Soharff He also suggests 
that the Salmomd fishes, including Cor eg onus and 
Salvelxnus, and the crustaceans Mysxs and Lttnno * 
calanus, originated in the Atlantean Lakes 

Dr C Tate Regan said that the examples given to 
support the hypothesis of an Atlantean continent are 
just as well explained by the supposition that the 
northern continents have occupied nearly the same 
areas since the Eocene, except for connexions between 
Asia and America across the Bering Sea, and possibly 
between Europe and America via Iceland The only 
European species found m North America are northern 
types that range through Siberia, such as the pike 
The Salmomds (char, whitefish) said by Mr Forrest 
to have come from the Allantic continent are not 
true fresh-water fishes Char {Savdtnus) are marine 
fishes that run up rivers to breed and form colonies 
in lakes those of the lakes of Ireland and Britain 
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may have entered them m glacial times when our 
seas were colder and the limit of char m the sea was 
farther south 

If in late Tertiary times the North Atlantic had 
been filled with a continent, one would expect nearly 
the same marine fauna on opposite sides of the 
Atlantic It is only the northern species (cod, 
herring, etc ), found also in Iceland waters, that are 
common to America and Europe 

Dr A B Rendlo did not considor the existence of a 
North Atlantic continent necessary to explain the 
relations between the flora of the British Isles and 
North America Existing land areas north of the 
Atlantic represented an adequate connexion between 
Europe and America m view of the more favourable 
conditions known to have prevailed formerly m 
Greenland The presumed existence of the Atlantean 
continent suggested a greater similarity between the 
floras of eastern North Amenta and south west 
Europe anti the Mediterranean than was borne out 
by facta The Lusitaman element in the European 
flora finds a rnoro satisfactory explanation as a 
European, not as an Atlantean outlier Some of 
the species common to Europe and North America, 
such as Ptems aquiltna and Potamogeton natans , 
adduced as evidence by Mr Forrest, have a very 
wide distribution and have no bearing on the case 
Tho distribution of Ertocaulon septangulnre is remark 
able, but it seems unnecessary to invoke an Atlantean 
continent to explain it 

Prof J W Gregory was reminded by Mr Forrest's 
North Atlantean ice cap of the onto assumed north 
polar ice cap If the glaciation of the British Isles 
was by ice from a North Atlantic continent, some of 
its rocks should bo found in the British glacial drifts 
In the absence of such material, the issue depends on 
the interesting cases of distribution to which Mr 
Forrest had directed attention 

Mr J Ramsbottom said that Mr Forrest’s sum 
mary seemed to lay unwarranted stress on tho dis¬ 
tribution of fungi The statement that five sixths 
of American fungi were British was based on a list 
published by Mr Carleton Kea and himself after 
a short visit to the eastern United States in 1926 
The list included only larger fungi If tho whole 
continent were considered and all classes of fungi, 
the proportion would be entirely difforont, Parasitic 
fungL were largely specialised to their host plants 
and consequently could only be common to the two 
areas where the hosts were Tho aquatic Sapro 
legniaceao hod many species m common but they wore 
of world wide distribution The fact that the larger 
fungi of South Africa and other temperate regions 
have a large proportion of species in common suggests 
that fungi cannot be oalled in to give any support 
whatever to hypothewes of lost continents, and this is 
probably the same with all uyptogams having small 
spores 

Dr O Stapf observed that he could not adduoe 
any evidence in favour of Mr Forrest’s views from 
the distribution of the so called Lusitaman elements. 
The simultaneous occurrence of so many species m 
Europe and in North America is probably very largely 
connected with a more northern land connexion in 
Tertiary times, such as is very generally admitted* 
A certain percentage, however, may be due to sraml* 
taneous northward radiation to both hemispheres 
from an old common area in the south , for example, 
Encaulon eeptangulare and Brasenxa purpurea, the 
latter now extmot in Europe There is evidence of 
an extension of the Lusitaman element along the 
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< oast line which connected Ireland and Scotland with 
Norway across what is now the North Sea Along 
the same lino noitheni elements spread southwards 
and have left relict stations so far south as Ireland, 
where thoy mingle with Lusitaruan species in Clare 
Island, the cliffs of which harbour Stlene acaults and 
Saxxfraga hypnenden in intimate contact This coast 
is the most westerly extension of land in this part of 
the Atlantic which we can safely postulate In deal 
mg with such problems it is necessary to consider 
si>eciefl not onl> m relation to their special distnbu 
tion but also to those of their nearer and wider allies 

Dr B P Uvarov stated that in studying /oo 
geographical pioblema it is necessary to apply 
ocologn al methods Orthopterous insects are partu u 
larly suitable for these studies, because of the very 
small number of British species Three zoogeo 
graphical groups may be distinguished amongst 
British Orthoptcra The largest (onsists of species 
distributed at ross Siberia, noithorn and middle 
Europe This gioup ongmated m the Angaia con 
tinent of gt^ologists Amongst members of the Angara 
fauna there are some which occur m North America 
but they spread via north < ast Siberia The second 
clement is the Lusitanian (Atlantic) , their piesent 
distribution pomtH to their having originated in dry 
rocky Jam! at the latitude of the Mediteiranean Sea 
and Canary Islands The third group belongs to 
families and genera now widely spread m the sub 
tropics and tropics, and they are obviously relics ol an 
age when the British Isles together with the most 
of the northern hemisphere enjoyed a mild tropical 
climate 

Mr A J Wilmott emphasised the point that, 
with tho possible exception of Saxifraga Qeum , no 
species of the Lusitanian element of the British flora 


occurs in North America These species must be 
relics m Ireland, since tnere has been no connexion 
southwards since the glaciation Moreover, these 
species are not particularly cold shy they ascend to 
considerable elevations m Ireland There are many 
Booties common to Europe and to North America, 
though the number is being steadily diminished by 
critical study There are a number confined to 
Europe and eastern North America, and Prof Femald 
has found several restricted in America to the un- 
glaciated parts of Newfoundland and the mouth of 
the St Lawience We know that many species with 
limited distribution to day formerly had a wider 
area of dispersal There arc species which are now 
known only in the eastern United States and Japan 
It may therefore be possible that a species occurring 
only in Kurope and the eastern States was originpUy 
connected across Asia and not acroHH an Atlantis, 
and too definite an inference should not be drawn 
fiom piesent day distribution alone A proper 
analysis of the whole flora may give indications of 
the history of its development 

Dr G P Bidder pointed out that the distribution 
of the fresh water sponge Heteronwynenia ryderi given 
as western Ireland and eastern North America is from 
Hamtoch’s list of Irish Iresh water Sponges (1895), 
whereas the later account of Stephens shows that 
this is one of the commonest sponges of Ireland but 
restricted to non calcareous districts and occurring in 
the island of Mull Miss Stephens gives no opinion 
on the distribution of H ripens , which occurs in 
America over approximately the same area and has 
otherwise boon recorded only from Galicia, though 
she holds that the distribution of H ryden supports 
Scharff’s hypothesis of a land bridge to America from 
Ii eland 


Forestry in Kenya Colony. 


I N the previous Annual Report of the Forest Depart 
inont of Kenya Colony and Protectorate, refer 
ence was inado to tho great drought of 1928 The 
recently published rcpoit for the year ending Doc 31, 
1929, states that “the drought <ontinuod with ever 
increasing intensity for the first quarter of the year ”, 
but long rains followed and recovery was rapid One 
of the results of tho drought was rather serums forest 
fires, occurring pnncq>ally on the Aberdares and on 
the Mau The other visitation with which the Colony 
was affliotod was a plague of locustH, which, saya this 
report, “ showed signs of having passed its peak and 
being rapidly on the decrease, and a greater spirit of 
optimism prevailed generally” 

Steady progress is being made with tho work of 
selecting new forests for reservation and with the 
survey of tho reserved areas It is pleasing to note 
that an earnest endeavour is being made to ascertain 
the degree of stocking m the various forests under 
exploitation by sawmills Enumeration of growing 
stock is proceeding apace and two woiking plans are 
in operation It had been proposed to form a special 
working plana party ** but no staff was available 
luring the year ” 

There are sc\eral forestry administrations under the 
Colonial Office to which similar remarks on the subject 
of inadequacy of staff are to Be found in the annual 
reports It is to be hoped, now that prospects in 
those forestry services are really attractive, that young 
men of the right $pe will coi^e forward for training 
For without sufficient and efficiently trained gazetted 
staffs real progress is impossible Under Financial 
Results, the Conservator (Mr H. M Gardner) writes 
'* With only the comparatively small local market to 
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depend on, it is not poHHible for tho Department to 
produce a large net revenue Tt can be considered 
distinctlv satisfm tory if the Department can pay its 
wav while the forests are being explored, developed, 
and brought into a more productive Htate As the 
forests are improved and communication!* become 
better, production costs will dimmish, and it should be 
possible to develop much wider maikets and to 
obtain a very handsome profit from the Oolony’ft 
forests ” Tho Conservator’s optimism is probably 
quite justified , but it should be remembered that 
this will only be possible provided financial support 
is available to develop the forest estate 

As a case m point, the opinion of the Government 
of India at tho time a forest organisation was being 
introduced into that country, soon after the inaugura¬ 
tion (in 1864) of the Indian Forest Service, may be 
quoted , for its application to several of tho colonial 
forosfc services may not be out of place The follow¬ 
ing extract is from a Circular (Revenue—Forests, 
No 24, dated 23rd November 1867) issued by the 
Governor General, Sir John Lawrence, in Council, and 
forwarded with a covering dispatch to the Secretary 
of State for India “ It appears expedient to the 
Gov emor General in Council, to state that there ore 
certain cases in which the administration of forest* 
must, like the Irrigation Department, undertake works 
of public utility the outlay on which, within one 
year, may not always be covered by the revenue 
the year The rule that the forest expenditure shall 
always be covered bv the revenue can, in its very 
nature, only apply to ordinary expenditure ” 

On the plantation work in Kenya being earned out 
the report is most informative 4000 acres were 
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undertaken during the year- -the largest area so far 
accomplished in any one year, and this in spite of 
the fact that a large number of blanks, due to the 
drought of 1928, had to be filled up in the existing 
plantations before any new work could be commenced 
This afforestation work is undertaken in several 
different ^ays (1) The greater part of the planta 
tionf are made on land that has been clear felled for 
tm and fuel and then cleaned up and cultivated 
by 45rest squatters The work, in spite of difficulties, 
in cheap and effioient The method is analogous to 
the toungya method employed in Burma and else 
whore m India (2) When squatters are not available 
and when the Department is afforesting grasslands, 
the area is either ploughed and cultivated by contiact 
or a small sum is paid for ploughing and the con¬ 
tractor is allowed to have tho use of the land foi 
frmf to three years before planting , or again, bush 
covered land is being afforested by planting tri'oa in 
lines cut through the bush, the growth being slowei, 
but the bush acting as a nurse to the young trees 
and keeping down weed growth Of the 4000 acres 
planted, 1063 acres were afforested by this method 
This lepresents an addition to tho Colony's forest 
capital (3) In certain types of foiest, for oxamplc, 
Brathylania , Ocotea 9 and some Podocarpu# forests, 
natural regeneration, with assistance, is sufficient to 
icplaco the timber cut (4) Special attention is being 
onccntrated upon fuel plantations and various exotic s 
are being experimented with, and privato planting is 
bung on< ourageil Both railway and public take 
Jaige amounts of fuel, the former utilised from all 
sources, Government anil private lands, 13,867,02/5 
tub feet during the yeai Ah pmato resource aio 
out out, the demands will fall inoieasmgl\ heavily on 
the Government forests Fu< l is now being supplied 
m largo quantities from Eucalyptus plantations foimed 
on the sites of natural forest cut for railway fuel 
The demand foi fuel for domestic and industiial 
jmrjxises is increasing rapidly round Nail obi and is 
becoming more and more difficult to supply In a few 
years, however, large areas of plantations will be 
maturing, as well as large plantations of black wattle, 
which is being planted on private land for the pro 
duction of tanning bark 

Kenya is so much before the public at the present 
tune that the operations of the Forestry Department, 
so far as they affect the future well being of the 
Colony, appear to merit some prominence 


Marine Research in the Mediterranean 

f pHE Fisheries of Egypt, though small in comparison 
* with the vast fisheries of the northern waters of 
Europe, are varied and interesting They comprise 
the sea fisheries along the northern coast of Afuca 
in the Mediterranean, and in the Red Sea, the Kile and 
delta lake fisheries, the lattor of which in 1928 supplied 
about throe quarters of the whole weight of fish 
landed in Egypt , and also the valuable sponge 
fisheries of the North African coast lying in territorial 
waters between Alexandria and Soil dm, which furnish 
sponges unrivalled in the world for their excellence 
ot quality 

We have received the report of the fisheries for 
the year 1928,* and amongst other items of interest 
are given comparative figures of tho yield in kilo 
grams per unit area of fish from the delta lakes 
Jheae lakes are of exceptional interest, extending 
over huge areas and never exceeding much more 


• Ministry ot Finance Coutgu&rda and Fisheries Service Report 
cm tiie Fteherfoft of Egypt for the year 1928 By R 8 Wimponny 
(Cairo Government mas, 1930 ) PTfi 
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than a metre in depth ; they form a link between the 
Nile and the sea, for into their southern margins 
emptj the drains of fresh water that have been drawn 
from the Nile to nrigate the land, while all but one 
are conneotoi l with tho sea The takes are thus 
stocked both by fresh water fish and by fish entering 
from the sea By far the most important fish, how¬ 
ever, aie the grey mullet, which grow and flourish 
extremely well under the conditions existing in the 
lakes, and which, at certain penods of the year 
according to the spec ies, leave on their spawning 
migrations for the sea Figures are given to show 
that during the last eight years tho average yiold of 
fishes from lakes Menzaloh, Brullos, Mary fit, and 
Edkou together amounted to so much as 142 kgm 
per hectare Parallel figures are given for the North 
8oa as 17 3 kgm per hectare, and for cultivated carp 
ponds as 65 5-165 kgm hr h natural fishery these 
delta lakes are therefore extremely rich 

In 1924 the Office of Fisheries Research was closed 
down , it was reofiened towaids the end of 1927 by 
the appointment of Mr R S Wimpenny as Dimctor 
of Iishcries Research In the repoit undei leview 
there is little of hcientific work published, but it is 
evident that movements are on foot to establish a 
depaitnwnt sufficient to attack a few, at any rate, of 
tho many problems of interest that Egyptian waters 
afford, not the least of whuli fiom a biological point 
of view would be a thoiough smvoy of the conditions 
m the delta lakes themselves 

The Government has oulered a small motoi Danish 
soinei to explore tho possibilities of the fishing giounds 
on tho Egyptian toasts anti a plea has been put for 
ward fora rnnune Juboratoiy and necessary si lentifio 
assistants, and also for a steam trawler for ottano- 
grapluc research It is to be hoped that this will 
soon matenahso Tho knowledge ot the fundamental 
problems undorlving tho productivity of tho sea is 
essential to fishery research, and, while to adminm 
trative officials the immediate gain may appear to be 
insignificant, it is lertain that in the long um such 
woik will prove its value It is to bo hoped there¬ 
fore, that the Egyptian Government will see its way 
deal to supply the means foi the establishment of an 
ai tivo maiino biological laboratory , situated as it 
would be amid surroundings of absoibing interest, 
with problems such as the intern hango of faunas 
betwci n tho Red boa and the Mediterranean and the 
effects of the Nile flood, it is ceitam that information 
would he forthcoming that would odd much to our 
knowledge of life in the sea F S R 


University and Educational Intelligence 

GAMMiuoct — Smith’s pnzes have been awarded as 
follows —Mr H S M Coxeter (Trinity) Mr II R 
Flulme (Gonville and Cams) Rayleigh pnzes have 
been awarded as follows —Mr H Davenport (Trm 
itv), Mr B Kuttncr (Christ's), Mi J C P Miller 
(Tnnity) 

London 1 Tho following doctorates have been 
awarded D Sc t n Physic# to Mr J P Andrews, 
East London College, fox a thesis entitled “ Investiga¬ 
tion into the Elastic and Plastic Behaviour of 
Materials ” ( Proc Phys Soc , 1925, 1931 , Phil Mag , 
1925, 1928-29, 1931) D Sc in Geology to Mr E 
Spencer for a thesis entitled “ A Contribution to the 
Study of Moonstone from Ceylon and other Areas 
and of tho Stability Relations of the Alkali Felspars ”, 
and a subsidiary contribution D Sc in Physics on 
Mr H Shaw for a thesis entitled " Interpretation of 
Gravitational Anomalies ”, and fourteen subsidiary 
! contributions 
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Appuc ation8 for grants in aid of scientific investi¬ 
gations bearing on agnculture to be earned on in con 
nexion with a university, university college, or other 
appiuved institution or society in England and Wales 
during the academic year beginning Oct 1 next aie 
invited by the Ministry of Agriculture and Fisheries 
Conditions on which the grants will bo mad© are to 
bo found on Form A 53/T O , copies of which are 
obtainable train the Secretary -of the Ministry, 10 
Whitehall Place, S W 1 The latest date for the 
return of completed forms of entry is May 15 

Secondary education in England and America is 
the subject of an article by Dr GrizzelJ, professor of 
secondary education in the University of Pennsylvania, 
appearing in the Dooember number of School Life 
This is the fortieth of a senes of articles sponsored 
by the National Committee on Research in Secondary 
Education, and records some of the conclusions reat bed 
as the result of a carefully planned co operative study 
undertaken by a joint committee of experts of the 
two countries in 1928 Dr Gnzzell recognises the 
existence in both of a tendency in the direction of 
wider educational opportunity for the adolescent , 
but the resultant general reorganisation has been 
more rapid m the United States The recent develop 
menfc m England of the higher elementary and central 
schools is compared with the high Bchool move 
ment which bogan in the United States almost a 
century earlier He notes also a tendency m both 
countries to extend the period of secondary educa 
tion upward The ‘ junior college * movement m 
America is the counteipart of the development in 
England of two year courses of specialised study after 
the * first 1 school examination, but is, to all intents 
and purposes, a separate institution and avoids ex 
treme special 1 sat ton in the academic hold Tho greater 
part of the article is devoted to a survey of contrasting 
practices and divergent tendencies which the author 
has observed m every important aspect of secondary 
education in the two countries Some of those differ 
ences aro summed up in the dictum, “To the English 
teacher, education is dominantly an art , to the 
American it is rapidly becoming a science ’’ 

J hr United States Commissioner of Education, 
discussing, in his report for 1928 29, lecent significant 
©vents and tendencies m higher education, gives tho 
first place to increased scientific investigation of in 
stitutional problems and objectives Such mvostiga- 
tions have been reported during tho year by scores of 
universities St lentific and semi scientihc methods 
of investigation have been ousting the older mothods 
of philosophy and more observance of tradition 
William James’s passion for grappling with ‘ stubborn 
facts ’ seems to pervade the learned world, and this is 
attributed to necessity rather than choice, for the 
increasing industrialisation, machine produttion, 
changing of social customs, and othor characteristics 
of a fast evolving civilisation make imperative aoorre 
sjiondmgly rapid adaptation on the part of educa 
tional institutions, and for this they find themselves 
compelled to depend more and more on rcaoarch and 
scientific study Changes in general organisation of 
collegiate work are illustrated by tho rapid growth of 
‘ junior colleges 1 (including the first two years of the 
traditional 4 years liberal art* college course) the 
increase in their number during the year amounted to 
25 per cent Registration of full-time students in 
colleges and universities meanwhile increased by only 
2 per cent With gpme of the pressure of numbers 
removed and with a continued increase in financial 
support, stress may now be put, says the Commissioner, 
on quality of output Institutions are studying, as 
never before, both the Quantitative and qualitative 
demands by society for tWr human product 
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Birthdays and Research Centres. 

Mar 39 , 1890 —Dr H Spenoeb Jones, FRS, 
H M Astronomer at the Cape of Good Hope 

The erection of a large reflecting telescope in the 
southern hemisphere is an urgent need It should 
have an aperture of at least 72 inches, since, for many 
purposes, great light gathering power is essential, 
and it should be equipped with a spectroscope adapted 
for one , two , or three-prism dispersion Such a 
telescope would l>© available for determining the radial 
velocities of faint stars, and for the study of distant 
nebulae and other problems which are beyond the 
reach of existing instrumental equipment The full 
interpretation of many observations obtained with 
large instruments in the northern hemisphere is de¬ 
pendent upon similar observations being secured i$». 
the southern hemisphere * 

In re< ent w ork, tne need has been felt of a publica - 0 
tion m which are summarised the analyses of spectra 
for which the multiplefc relationships have been in¬ 
vestigated The identified energy levels in the atom 
and the excitation potentials and multiplet identifi¬ 
cations of individual linos should be given Many of 
the original papers are m publications which are not 
available for reference anywhere in South AInca, 

April 4 , 1852 —Prof A P Coleman, FRS, 
emeritus professor of geology in the University 
of Toronto 

Recent work along the St Lawrence and near 
Moose Factory and Churchill on Hudson Bay proves 
that the marine boils, long known in those regions, 
mclude not only postglacial deposits, as usually 
stated, but also interglacial beds The interglacial 
sea reached twice the height of the postglacial one* 
The last glaciation m eastern America was much less 
massive than an earlier one, suggesting that the 
greater load of ice implied a correspondingly greater 
depression of the lowlands How close to isostatio 
equilibrium do such adjustments come, and how 
much lag is to be expected when the load of ice is 
removed ? Have similar relations been found be 
tween interglacial and postglacial marine levels m 
northern Euroj)© ? 


Societies and Academies. 

London 

Physical Society, Feb 6 —E B Moss A ballistic 
recon lei for small electric currents The standard 
thread recorder is a o modified that it records ballistic 
throws in instead of the usual steady deflection By 
this means, the current sensitivity may be increased 
at least twenty five times —F J Scrase The instru¬ 
mental phase difference of seismograph records an 
illustration of tho properties of damped oscillatory 
systems ~A discussion is given of the method of 
interpretation of the maxima shown on the records 
of earthquakes during the surface wave phase The 
usual procedure is to treat the waves (which actually 
appear as heats) as being truly simple harmonic In 
general, this procedure does not necessarily lead to 
the correct interpretation In direct registration, the 
true earth maximum may have occurred one half- 
period later than tho time obtained by the 
correction With galvanometnc registration, the 
maximum may have occurred either one, two, or 
three half periods earlier than the time indioat&'M^K 
the usual formula due to Galitzm For direct registr?^ 
tion, the phase correction at present in use appears to 
be as good as one of the alternatives For galvstte* 
metric registration, the correction suggested by 
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Somville, which is one half-period lees than Gahtzm’s, 
should be adopted — Mtyjf Beckett The reflecting 
powers of rough solar wave-lengths A 

hemispherical mirror fWtts used for integrating 
diffusely reflected energy upon a thermopile receiver 
The paper deals at length with the errors inherent 
m the method and with the adjustment of the ap 
paratus The theory of the method is simplified by 
the introduction of an auxiliary specimen which, in 
particular, renders the observations independent of 
the degree of blackness of the thermopile receiver 

Institute of Metals (Annual General Meeting), Mar 
11 —W F Collins The corrosion of early Chinese 
bronzes The patina and pat mat ion deposits formed 
by corrosion have resulted m the formation of definite 
. minerals The Chinese bronzes contain an unusually 
' high percentage of lead This preliminary research 
indicates that the bronze metallurgy of the early 
Chinese is distinct from that of the Sumerians —C F 
Glam An investigation of the mierestructures of 
fifteen silver Greek coma (500-300 b o ) and some 
forgeries All the genuine coins showed evidence of 
striking between dies, as opposed to the forgeries, 
which, with one exception, were made by casting only 
Analyses indicated that the coins were sometimes 
made from nearly pure silver, and sometimes copper 
v as added The forgeries contamed copper, and in 
two cases, zinc —H J Gough and H L Cox The 
mode of deformation of a single crystal of silver A 
single crystal of silver has been tested under altern¬ 
ating torsional stresses with the especial object of 
studying the formation of twin bande Throughout 
the tests, however, no definito twin markings were 
observed, although the surface of the specimen was 
covered by a complete system of slip bands in good 
agreement with the maximum resolved sheai stress 
law The choice of silver as a suitable material for 
the study of the formation of twin bands under 
applied stress was marie on the grounds that in the 
aggregate form silver is known to twin very readily 
— C H M Jenkins Some properties of metallic 
cadmium By maintaining cadmium cold during 
rolling, the material produced possesses properties 
markedly different from metal which is allowed to 
warm dunng this process In the short time tensile 
tests, worked material is stronger tlian cast material, 
but under prolonged stress the cast alloys are inferior 
to rolled samples Microscopic examination was also 
undertaken on the various materials produced The 
X ray examination of samples of hot and cold 
worked cadmium does not indicate an allotropio 
modification at room temperature and ordinary 
pressures, but there are marked differences m pro 
porties, which suggest a preferred orientation —P J 
Durrant The constitution of the cadmium rich 
alloys of the system cadmium-silver The con¬ 
stitution of the alloys of cadmium and silver from 
0 to 40 per cent by weight of silver has been re 
investigated by the methods of thermal and micro 
graphic analysis The hquidus consists of four 
smooth curves which intersect with pentectio hori¬ 
zontals at 343°, 592°, and 640° C In the solid state 
the system gives rise to the following solid solutions 

(1) extending from 0 to 6 per cent by weight of silver , 

(2) extending from 18 to 33 5 per cent by weight of 
silver , (3) extending from 36 2 to 39 per cent by 
weight of silver— D Stockdale The solid solutions 
of the copper-silver system The mutual solubilities 
mf copper and silver have been determined, chiefly by 
the method of examining quenched specimens under 
the microscope As this method faije at low tem¬ 
peratures, further information about the position of 
the phase boundaries was sought by measuring the 
electrical resistance of quenched wires A ‘ differ- 
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ential * method which shows up Bmall, abrupt changes 
m the eleotncal resistance of alloys at the tempera 
tures at which they occur is also described —T P 
Hoar and R K Rowntree A note on the silver nch 
aluminium-silver alloys above 600° C Aluminium 
of high punty and the combined use of thermal and 
micrographic analysis make possible certain modifies 
tions in the previously existing diagram 

Paris 

Academy of Sciences, Feb 9 —Molh&rd The 

relations existing between the various organic acids 
elaborated by Sterigmatocyetis nigra In cultures 
contain mg insufficient mineral salts, both gluconic 
and citric acids are formed as oxidation products of 
the sugurs Both can serve as food material for the 
mould , but citric acid is not formed from glut onic 
acid —Paul Marchal Micropterism and seasonal di 
morphism m Trxchogamma —Andrd Blondel The 
rationalisation of the electromagnetic equations — 
M de Sparre Concerning Foucault’s pendulum 
Remarks on a communication of Charron —Arniand de 
Gramont was elected a free academician in succession 
to the late Aohille Le Bel —A Buhl Conoidal propa¬ 
gations m wuve geometry Waves derived from the 
ellipsoid—Jean Capoulade Green’s harmonic func¬ 
tion of a domain of revolution —Jean Pierre Robert 
Mediation and metaharmomc functions —Georges 
Calug&rdano A generalisation of Borel’s theorem 
on meromorph functions —L Tchakaloff The 

interval of variability of £ in the formula 

f*p{x)<l>(x)dx =<p(l)f‘p(x)d,x 

—F E Myard The realisation of mechanisms with 
pure rolling Paul Le Rolland A resonance method 
for measuring rigidity and testing tho stability of a 
construction —E Brylinski A new system of units 
Discussion of a recent communication by A Blondel 
on the same subject —Vernotte The impossibility 
of assuring at any moment a sufficient and known 
thermal isolation with a solid insulating material 
The loss through tho insulating material is only 
relatively small when the steady state is attained 
At any given moment, the loss depends not only on 
the temperatures, but also on the variation of these 
temperatures with the time —L Dubar Rectifying 
elements with copper oxide By micrograph ic 
analysis, P6labon has shown that the oxide layer of a 
copper oxide rectifier is essentially non homogeneous 
and consists of a relatively thick and semi conducting 
layer of cuprous oxide holding some cupric oxide m 
suspension, this layer being separated from the copper 
by a very thin semi insulating skin of nearly pure 
cuprous oxide The electrical properties of these 
layers have been studied separately, and the results 
are in agreement with P6labon’s hypothesis —Th V 
Jonescu and C Mihul The dielectric constant and 
the conductivity of ionised gases —Jean Louis Des- 
touches The capture of electrons by positive ions 
Contrary to the views expressed by Rutherford, the 
results obtamed show that the phenomenon of capture 
of electrons is the same whatever may be the relative 
velocity of the ions and electrons—J Peltier The 
exploration of ferromagnetic bodies of revolution by 
the use of rotating fields —J Gilles The dispersion 
of internal energy at the quadruple and triple terms 
3*F, 3 pP, 3 pD t tn the spectra of the elements carbon, 
nitrogen, oxygen, and fluorine at different degrees of 
ionisation —Pauthenier and Bart The double refrac¬ 
tion of safrol Safrol, whether of commercial quality 
or carefully purified, shows no residual double refrac¬ 
tion m either constant or alternating fields This is 
not m agreement with the results of Leiser —Det- 
maroux and Mathieu Remarks on the structure 
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of nitrocellulose Discussion of the results of X ray 
studies of nitrocellulose —Mile 0 Hun Contnbu 
tion to the ebulhoscopio study of the complexes 
formed by the cadmium halides and the corresponding 
alkaline halides—Augustin Boutaric and Jean Bou¬ 
chard The influence of light on colloidal solutions in 
fluorescent media The rdle of antioxy^ens —Maurice 
Aurairas The specific heats of solutions of sodium 
sulphate ~N Slomnesco The decomposition of 
carborundum by a mixture of nitric and hydro 
fluoric acids — P Cordier The dibenzylauccuuo 
acids —A Mavrodin The action of ethylmagnomum 
halides on ethyl diethylcyanacetate —V Hasenfratz 
Nativolle s digitaline and digitoxin —Jean Lacoste 
Stratigraphies! notes on the southern Rif (Moulay Bou 
Chta region) Bogdan Varitchak Remarks on the 
distribution of the cytome at the moment of zoo 
spore formation—L Margaillan 1 he oil of Wr%ght%a 
annamensis an oil resembling castor oil This oil 
strongly resembles (astoi oil m physical and chemical 
properties there is one point of difference the 
JVrtghtia oil is much more soluble in light petroleum 
ether —J Millot Iho comparative anatomy of the 
middle cephalo thorac ic intestine in the true spiders — 
A B Chauchard and S Kajiwara The relation of 
the chronaxies of antagonists in narcosis produced by 
compression of the brain Georges Bourguignon and 
Socrate Ehopoulos 1 he action of iodine calcium and 
magnesium ions on the osnllometru index and the 
artenal pressure m trims cerebral dielectrolysis — R 
Marcille An apparatus affording protection against 
toxic gases —Charles Richet Remarks on the pro 
ceding communication 

Washington, D C 

National Academy of Sciences (l roc Vol 16 No 11 
Nov 16) William Hovgaard (1) The stress distn 
button in welds By a process of integration and 
variation whichprosupposescontinuity an expression 
valid within the limit of elasticity is obtained for the 
stress distribution m the case of a bar connected to 
another structural member subjoct to simple tension 
or compression —(2) The stress distribution m welded 
overlapped joints —H Diamond and F W Dunmore 
A radio systom for blind landing of aircraft in fog 
(see Nature Feb 14 p 262)—Theodore Theodorsen 
A sensitive induction balance for the purpose of dotect 
mg unexploded bombs A power coil produces a field 
and the fluxes through two pick up coils are oompared 
The field is considered to consist of the undisturbed 
power field and the superimposed field induced in the 
hidden object the latter is detected by the pick up 
system A small 500 cycle generator is used — 
Frederick D Rossini The heat of formation of water 
The calorimeter was surrounded by a constant tem 
peraturo jacket and contained a measured quantity 
of water a temperature measuring device, stirring 
mechanism and a reaction vessel for burning the 
gases at constant pressure, and a heatmg cod The 
thermal energy liberated by combustion of oxygen 
and hydrogen to form a measured mass of water is 
compared with that liberated by a measured auantity 
of electrical energy Thus the results depend on the 
determination of a mass of water formed and a 
quantity of electrical energy passed The heat of 
formation if one mole (18 015ft gm ) of liquid water 
found is 285 890 i 40 absolute joules or 68,313 ±10 
gm ml (15°) —Horace S Isbell (1) Crystalline 
alpha and beta x&ethyl-d gulomdee —(2) The nng 
structure of mannose — M Denferec and J G Farrow 
(1) Non disjunction in the X chromosome in Droso 
phxla vtnhs —(2) Relation between the X ray dosage 
and the frequency of primary non disjunctions of 
X chromosomes in Droiophila vtrdt* Primary non 
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off eventually, when the fertility of treated flies also 
declines — L J Stadler Recovery following genetic 
deficiency m maize Recovery of an * inactive ' gene 
has been observed equally in X rayed and untreated 
material —Walter M Nielsen Magnetic analysis of 
negative ions m mercury vapour Electrons from a 
tungsten filament are projected parallel to a magnetic 
field of 100 gauss , mercury vapour passes up the 
discharge space and ions ore produced by a beam of 
electrons Positive or negative ions are pulled out * 
by an accelerating potential and analysed magneti 
cally Evidence was found of negative ions at pres 
sures of the order of 10 4 mm of mercury —Hugh L 
Dryden and George C Hill The pressure of the wind 
on large chimneys An experimental chimney stack, 
10 ft m diameter and 30 ft high, was erected on the* 
roof of one of the U S Bureau of Standards buildings 
and wind pressures measured at twenty four stations 
round the circumference at a single elevation about 
two thirds of the height from the base Arrangements 
have been mode for similar observations on a new 
chimney at the Bureau Wind pressure on a chimney 
is a function of the ratio of height to diameter of 
chimney and possibly of surface roughness It may 
reach large values locally, but 20 lb per square foot 
of projected area at a wind speed of 100 miles an hour 
is generally a safe value Experiments on small 
cylinders cannot be used to predict wind pressure on 
account of the large scale effect — L P Eisenhart 
Projective noimal co ordinates—H S Vandiver (1) 
On the norm residue symbol in the theory of cyclo 
tomic holds —(2) On the second factor of the class 
number of a cyclotomic field —E T Bell Periodic 
recurring series H F Bohnenblust Noteonsingu^ 
lari tics of power series — J H C Whitehead A 
method of obtaining normal representations for a pro 
joctive connexion —Tracey Yerkes Thomas On the 
unified field theory (1) Einstein s theory introduces 
the possibility of distant parallelism into the scheme 
of Riemanman geometry in each point of the under 
lying continuum of space and time there is a local 
Cartesian co ordinate system m which the Pythagori 
can theorem is sat is tied 1 hese systems are determined 
by four independent vector fields Subject to certain 
conditions a system of sixteen wave equations is 
constructed to represent the combined gravitational 
and electromagnetic held Marston Morse The 
critical points of a function of n variables 
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tion of Continuous X Ray Spectrum 111 by Yoshlkatsu Buglura Pp 
89 66 sen No 282 Spectrum of Singly loni/ed Chlorine (Cl II) by 

Kiyoshi Murakawa Pp 41 67 40 sen Supplement No 12 Effector 

adding Colloids to the Electrolytic Solution* for preparing the Anodic 
Film on Aluminium By ShoJI Hetoh and Akira Miyata Ip 6 11) sen 

(Tokyo Iwanami Hhoten ) 

U 8 Department of Agriculture Farmers Bulletin No 1638 Rat 
Proofing Building* and Premises. By James Silver W E Crouch and 
M C Betts Pp fi + 20 5 units Technical Bulletin No 206 Eco 

logical Studies of ihe Beet Leaf Hopper By Walter Carter Pp 
116 + 8 plates 80 cents (Washington, D( Government 1 rintlng 
Office ) t 

Bulletin, Technical Series, Vol 11 No 8 Lsboratoiy Concentration of 
the Missouri Iron Ores of Iron Mountain mid Pilot knob By F 1> 
DeVaneyandS R B Cooke Pp 38 (Holla, Mo School of Mines and 
Metallurgy ) 

Smithsonian Miscellaneous Collection* Vol 73, No 7 Opinions 
rendered by the International Commission on Zoological Nomem latnre 
Opinions 115 to 128 (Publication 8072 ) Pp 36 (Washington, DC 
Smithsonian Institution ) 

Annual Report of thB Naval Obmrvatory for the Fiscal \ eat I960. 
Pp. 22 (Washington, D C Government Printing Office ) 

Cornell University Agricultural Experiment Station Bulletin 610 
Growing Onion* on the Muck Soils of New \ork By J E Knott. Pp 
34 Bulletin 511 The Collection or Taxes by the State of New loik, 
and the Division of these Revenues with Unit* of I otal Government. 
By M Slade Kendrick Pp. 68 Bulletin 012 The Money Income of 
Farm Bov* in a Southern New York Dairy Region By Howard Way land 
Baers Pp 56 Memoir 188 The Effect of Spiral Ringing on Solute 
Translocation and the Structure of the Regenerated Tisane* of the Apple 
By L II Macdtnlela and OH* F Curtis Pp 81 + 6 plates (Ithaca, 
N Y ) 

Carnegio Institution of Washington Y ear Book No 29 July l 1929, 
to June 80, 1980, with Administrative Report* through December 12, 
1930 Pp xix + 464 (Washington, D C Carnegie Institution ) 
Proceedings of tho American Academy or Art* and Sciences \ol 66, 
No 1 A Report on the Coastal Waters of Labrador based on Explora 
tions of the Ckano* during the Summer of 1026 By C IseUn Pp 87 
76 cents Vol 66, No 2 The New World Specie* of the Genu* Holenop 
sis (Hymenop Formicidae). By William S. Creighton Pp. 89 161+8 
plates 2 dollars Vol 66, No 3 Equations for Vapor Pressures and 
Latent Heats, including Approximate Equations for Solid Compounds 
containing a Gaseous Component By Louis J Gillespie Pp 168 166 
46 cents Vol 66, No 4 An Experimental Study of the Absolute 
Temperature Scale 1 The Construction of several Types of Platinum 
Resistance Thermometers. By James A Beattie, David D Jacobus 
and John M Gaines, Jr Pp 167 164 46 cents (Boston. Maas ) 

Bulletin of the Esrthquske Research Institute, Tokyo Imperial 
University Vol 8, Part 4, December Pp 877 468, (Tfikyd Iwanami 
flhoten ) 95 sen 

Records of Oceanographic Works In Japan Vol % No 2, December 
1989. Pp 57 110+plate* 6-10 Vol 8, Now 1, December 1980 Pp 84* 
Tokjp National Research Council of Japan ) 

Japanese Journal of Mathematics Transact ions and Abstracts, Vol 
7 , No 8. Pp. 199 266. (Tokyo National Research Council of Jafin ) 
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U 8 Department oT Commerce Bureau of Standard* Miscellaneous 
Publication No, 117 Units used to Expresa the Wave Leogths of Klectro 
magnetic Waves. By H»nry D Hubbard Pp 4 5 cents Research 

Paper No 252 Precision of Color Temperature Measurements under 
variuua ObservingComlllioua A New Color Comparator for Incandescent 
l>nmpH By Deane U Judd Pp 11611177 10 cent* Research Paper 
No 268 The Freezing Point of Nlokel as a Fixed Point on the Inter 
national Temperature Scale By H T Wensei and W F ttoeaer Pp 
1309 13J8 6 cents (Washington, D C Government Printing Office.) 


Catalooues 

Sauusin Skmpulen ami Bsuusin Peetiaries Pp 4 Radio Malt 
Pp 4 (London 1 tie British Drug Houses 1 td ) 

Periodica the Camion House Catalogue of Journals of all the Science*. 
(NS No 4) Pp 74 (London Wm Daweon and Bon* Ltd ) 
Catalogue of Books on Chemistry and Chemical Technology Pp 62 
(London H K 1 owm and Co , J td ) 

The Nick of Bulletin Vol 4 No 3, March Pp 66 92 (London 
The Mond Nickel Co , I td ) 


Diary of Societies. 

FRIDAY, March 27 

Royai Society for tub 1 kotsction or Bmps (at Middlesex Guildhall, 
Westminster), at 3 —Annual Meeting 
Royal Society or Medicine (Disease in Children Section), at 6 
Institution or Electrical Bnoimesks (Weat Wale* (Swansea) Sub 
Centre) (at Electricity Office*, Swansea) at 6 
Institution or Strulturac. Knuineer* (at Chamber of Commerce, 
Birmingham), at 6 SO - Annual General Meeting 
Institute or Fuki (East Midlands Section) (at Twhnical College, Derby), 
at 7 —P H N Ulander The Power Consumption of Boiler house 
Auxiliai lea 

Manchester Association or Knoineers (Annual General Meeting) (at 
Engineers Club, Manchester), at 7 —C 1 ongden Development* in 
Modern Foundry Practice 

Manchester Literary and Philosohhicaj Society (Chemical Section) 
at 7 

Institution or Mec^anicai Engineer* (Informal Meeting), at 7 — 
Exhibition of Industrial Klnematograph Films 
Junior Institution or Engineers (at County Hotel, Newcastle on Tyne), 
at 7 16 —L Clegg Synthetic Resin Products 
Institute or British Foundrymen (Birmingham, Coventry and West 
Midlands Branch) (at Chamber of Commerce Birmingham), at 7 30 — 
T G Bamford The Melting of Cast iron 
Junior Institution or Enoimrers, at 7 30 —C K Prince Light Sensitive 
Work In Modern Industry 

Geologists Association (in Architectural Theatre University College) 
at 7 80 Prof i 8 Palmer On the Pleistocene Succession of the 
Bristol District —K M Venables Notes on the Geology of Felpham, 
near Bognor Regis 

Mn Roacm K ai Boi iictv or Wai es (at Cardift Technical College), at 7 80 
— Dr P Morgan The Mlcroscujm in Bacteriological Work 
Institution or Htructukai Enuinesr* (at Merchant Venturers 
Technical Colhge, Bristol), at 7 80 —W R Francis Testing of 
Muteilal*. 

Junior Institution or Engineers (at Metallurgical Hub, Sheffield), at 
7 SO — J F Webster Note* on Recent Road Transport Legislation 
Royai Society or Medk ive (Epidemiology and State Medicine Section), 
at ti Dr A F MacCallan TrachomA Its Importance as a World wide 

Disease 

Royal Institution or Gr«at Britain, at 0 —Lord Rutherford Helium 
and its Properties 

SA1VRDAY , March 28 

Royai Institution or Great Britain, at 8 -I^ord Rutherford Recent 
Researches on the Alpha Rays ( 4 ). 

Institute or Bummi Foundrvmkn (East Mid lands Branch) (at 
Loughborough College), at 6 —Dr A. B Everest Recent Develop 
in Ruts In Special Cast Iron 

Institute or British Foundhvmeh (Newcastleon Tyne and District 
Branch)(at Neville Hall Newcastle-on Tyne), at 6 15.—The Brackles 
berg Proofsi for Production of Grey Cast Iron. 

MONDAY^ March 80 

iNOTrruTE or Aituaries, at 6 — J B Maclean Notes on the Practical 
Application or the Contribution Method of Distributing Surplus - W 
Pollock Variations under (Altered Conditions In the Bonus Provided 
by r Given Scale of Premiums. 

Royai Institution or Griat Britain, at & —General Meeting 
Institution or Ki ectrioal Engineer* (Informal Meeting), at 7 — H 
Asthuryand others Dlecussionon The Rupturing Capacity of E H T 
and L.T Switchgear to be installed on Oonsumeni"rremise* 
Institution or Locomotive Engineer* (at Chamber of Commerce 
Birmingham) at 7 —H Chambers Improvements In Water Pick up 
Gear for f ocomofclve* 

HtTNrrRiAN Society or London at 7 15 —Dr E P Poultonand Dr O 
Heath Discussion on The Common Cold 

TUESDAY) March 31 

Institution or Petroleum Technolooiets (at Royal Society or Arte), at 
6 1 ft —Annual Genorwrfleeting and I&duetlou of New President, 

J Kewley 

Royal aeronautioai Society (Jointly with Institution of Automobile 
Engineers) (at Royal Society of Arte), at 6 SO —High Speed Heavy 
Oil Engine* 

Royal Photoorapmio Society or Omit Britain (Scientific and 
Technical Group) (Annual General Meeting), at 7 —B. O Bawling: 
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Examination of the Newman Exposure Apparatus —A S Newman A 
Nsw Design or Microscope 

&HBmitLD Met^lluroioai AflaociATioH (at Sheffield), at 7 SO.—Dr 
U W Fell Gases (n Steel (with special reference to Oxygen). 

Society or Omsmioal Industry (Chemical Engineering Group) (Jointly 
with Dienel Engine Uqers Association, Institute of Fuel, Institute of 
Marine Engineers, Institution of Automobile Engineers, Institution 
of Engineers in Charge, Institution of Mechanical Engineers, Inatitu 
tion of Petroleum Technologists, Junior Institution of Engineers, 
Royal Aeronautical Society, and Society of Engine era) (at Institution 
of Mechanical Engineers), at 7 46 —Dr S J Davie* and E Glffen 
Injection, ignition, and Combustion in High Speed Heavy Oil Engines 

WEDNESDAY, April 1 

Geolooilal Society or London, at 6 80 

Institution or Electhiual Enoinkerb (Wireless Section) at 6 — R 
NaUmlth (a) Short Distance Observations on Long Wave Phenomena, 
(&) Field Strength Measurements on Daventry 6 XX 

North East Coast Institution or Engineers and Shipbuilders 
(Graduate Section) (at Bolbec Hall, Newcastle upon Tyne), at 7 16 — 
Debate 

8 o< iety or Glass Tkuhnoux»v (London Section) (at National Physical, 
laboratory, Teddington), at 7 80 

Society or Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8 —ft. C Frederick Carbon Monoxide Poison 
ing Its Detection and the Determination of the Percentage 8 *tura 
tion In Blood by mesne of the Hartndgo Reversion Spectrosoop*.— 
H M Mason and G Walsh Experiments on the Hardness of Fata.—• 
Dr B 8 Evan* A New Process for the Determination of Small 
Amounts of Bromldo in Chloride ,—8 G Walton and R G OBrien 
The Use of Bromine a* a Reagent In the Determination of Alkaloids 

Royal Microscopical Society (Biological Section) (at B M A House, 
Tavistock Square). 

PUBLIC LECTURE. 

SATURDAY , Mahch 38. 

Hornimah Museum (Forest Hill), at 8 80 —Prof J ft Ainsworth 
Davies Fur bearing Animal* In Canada. 


CONFERENCE. 

SaxoRday and Monday, March 28 and 60 

Sociitv kor Experimental Bioiuoy (at Edinburgh). 

Saturday, Marrh 28 (in Dopaitnmnt of Xnologj) 

10 a m to 1 p m — J Hammond The Life of the Unfertilised Ovum. 

A J M Smith The Problem of the Vitelline Membrane (a) Gas 
Exchange, and Osmotic Equilibria of the Infertile Hen 9 Egg 

J Nomlham M Stephen wot 1 , and D M Needham The Problem of 
the Vitelline Membrane (b) Lactic Add Production In the InfortUe 
Hen h Egg 

J Needham The Problem of the Vitelline Membrane (c) The 
Oumntic Properties of the Isolated Membrane 

H O Bui! Conditional Response* and Salmon SmolU 

W H Pearsall and M Pilling The Physiology of Storage in the 
Apple 

E C Barton Wright The Flint Sugar of Photosynthesis 
(In Department of Animal Genetics ) 

2.16 to 8 4 > —F A E Crew and L Mimkuia (a) Genetic and Physio- 
logical Studies on the Hairless Mouse ( 6 ) Observation* on the 
Agi d Male and Female Mouse 

B P Winner, P G Marshall, J M Robson H Taylor, and R E 
Illingworth Recent Experiments on the Dynamics of the Sex Cycle. 
8 45 to 5 30 —Dtmonstration* 

6 80 to 0 80 —E Boyd Experiments on Skin Transplantation In tho 
Mouse 

E M Gdroj fbe Effixtof Arginine and Thyroxine on the Growth 
Bute of a Transplantable Tumour of tho Mouse 

Monday, Marrh 80 (In Department of Bacteriology) 

10 a m to 12 16 p m —I J Blake Experimental Infection of £a£mo,/brfo 
by Bar Ulus toLmonirida 

A Cunningham and T Gflwon Recent Work on the Filterable 
Gouidlal Stages of Bacteria. 

T J Mack is M II Finkuleteln and H J Gibson The Natural 
Antibodies of Various Animal Specie*. 

J M Alston Analysis of Antigens on the Basis of Chemistry and 
Function 

M H Christison Mlcroblc Dissociation with Special Reference to 
the Tubercle Bacillus 
13 15 to 1 —Demonstration* 

(In Department of/oology ) 

2 15 to S 4ft —A Walton Goa Storage of Mammalian Spermatozoa 

A L Craig Bennett Observations on the Influence of Tempera 
tare on the Breeding of Animals 

A Graham Temperature and pH Optima of Invertebrate Enzyme*. 
8 46 to 4 80.—Demonstrations 

4 80 to 6 -J W Gregor Experimental Methods In Taxonomy 

V R McM Davey Inhsrltonoe of Colour In Certain Specie* of 
Brasafoa. 

W Black Inheritance of Colour In the Potato Tuber 


ANNUAL MEETING. 

IwsrrmrrtON or Navai Architects (at Royal Society of Arte). * w 

Friday, March 37, at 10 80 a m —Dr H H Blache The Present Position 
of the Diesel Engine for Marine Purposes. 

H I Yarrow Water Tube Boiler* In Some Recent Merchent'Bhlp* 
with Service Results. 

W H Howden Some Modern Example* of Air Heaters 
At 3 60 —B F Spanner Beam France Connexions. 
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Birth Control and Human Biology 

I ^EW subjects are of greater social significance, 
or have aroused more violent opposition m 
recent years, than that of birth control Since 
Dr Marie Stopes started her energetic campaign 
ten years ago, she has had to contend with much 
misrepresentation, together with calumny from 
oertain ecclesiastical quarters It is gratifying to 
know, therefore, that on Mar 17 a large and 
distinguished company assembled at the Ritz Hotel 
to congratulate her upon the success of her pioneer 
work for the benefit of the human race through 
the positive control of conception A further in¬ 
dication of the growth of public opinion on the 
subject of birth control is givon by the recent 
announcement from the Ministry of Health that 
contraceptive advico may be given in climes 
controlled by local authorities, when it is desirable 
m the interests of health 

The society founded by Dr Stopes has the 
title “ Constructive Birth Control n and she lightly 
insists on the word “ constructive ” By this 
Dr Stopes means that her aim is not only 
to prevent children being born to poor and un¬ 
healthy parents, but also to bring the joys of 
parenthood to sterile couples who desire children 
and have the means to support them This part 
of the work of “ Constructive Birth Control ” must, 
however, always constitute a very small proportion 
of the whole , by far the greatest task is that of 
preventing undesirable births 

Now, the means of preventing births—leaving out 
the illegal and dangerous method of abortion— 
resolve themselves in two categories, namely (1) 
prevention of the dehiscence of the eggs, and (2) 
immobilisation or destruction of the spermatozoa 
Until recent years methods of the latter kind 
only have been adopted, and to many people 
these methods seem disgusting and destructive of 
all the romance of sexual congress We are, how¬ 
ever, coming in sight of much simpler and un¬ 
objectionable methods, there is hope of being able 
to prevent by means of the injection of an extract 
of pituitary gland the dehiscence of the eggs 
altogether This injection can be made anywhere 
on the body, and its effect will last for a whole 
menstrual period 

It is obvious thafc if the efficacy of the new 
method referred to can be confirmed and its mode 
of application standardised, sentimental objec¬ 
tions to birth control will disappear there will 
repaam only the * moral ’ and ecclesiastical ones, 
and on the ecclesiastical objections a word or two 
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may be said in the interests of clear thinking and 
accurate history Whatever weight there may be 
in these objections, they derive no support what¬ 
ever from the recorded sayings of the Founder of 
Christianity or from those writings of His great 
apostle Paul which are most widely accepted as 
genuine For, from the sayings of Jesus and the 
writings of Paul, it is clear that both held the 
view that the present order of Nature would be 
terminated after a brief period of about forty or 
fifty years and be replaced by a supernatural order 
miraculously introduced from heaven, which would 
establish the “kingdom of God ”, m which there 
would be “ neither marrying nor giving in mar¬ 
riage ” In the meantime, marriage was legal as a 
concession to the flesh but it was futile and M it 
remamoth that those with wives should be as those 
that had none ” With an outlook on life and the 
future of the world so totally different from our 
modern one, the question of the necessity of birth 
control could never have presented itself to early 
spiritual teachers 

Dr Stopes was led to advocate hath control 
from observation of the misery, pain, and disease 
caused by the overbreeding of the poor Many 
ladies of great refinement and initial prejudice 
against birth control have been driven to the same 
conclusion as Dr Stopes, from the same cause In 
her book, “ The First 5000 ”, Dr Stopes has given 
heartbieaking accounts of women looking like old 
hags at the age of thirty five, never free from 
pain, having forgotten what normal good health 
means, who, when examined m her clinic, have 
been distoveied to lie suffenng from displaced 
wombs, lacerated cervices, and other mj uries Such 
women frequently had histories of annual confine 
ments often resulting in still births , and indeed, 
from the condition of the womb, it was difficult 
to see how any other result was to be expected 

It has boen objected that only unhealthy women 
would visit the clinic, and that the great majority 
of working class mothers remain healthy and strong 
in spite of having had large families in fact, it 
has been contended that in a normal woman, child 
bearing, instead of injuring, actually promotes 
health It may be that Dr Stopes has drawn too 
dark a picture, but it must be remembered that 
Dr Jansen- a leading Dutch authority on mater¬ 
nity and heredity—in a boofi entitled “ Feebleness 
of Growth ”, oomes to the conclusion that, in cases 
where the influences of alcohol and of venereal 
disease could be excluded, the members of large 
famibes showed a progressive deterioration in sixe 
and strength as births succeeded one another 
No 3206, Vol 127] 


This deterioration was not due to any inherent 
differences in the germs , for when, as in some 
cases, one or two children died m early infancy/ 
the next surviving child was actually stronger than 
the last one, showing that the real cause of the 
deterioration was the exhaustion of the mother 
But, however important these humanitarian con¬ 
siderations may be, and however much all kindly 
disposed persons must sympathise with Dr Stopes 
m her fight against misery and pain in her own sex, 
there are biological arguments m favour of birth 
control which enormously outweigh the philan- l 
thropic ones and m our opimon erect the question 
of birth control into the most urgent and important 
problem of modern times 
Dr Elton, in his charming text book on “ Animal 
Ecology ”, puts the problem most clearly by point 
uig out that if the numbers of a species are to 
remain constant, the number of offspring which 
survive their parents must not exceed two But 
every known species produces far more offspring 
than this Suppose now the conditions of the 
environment to become temporarily moie favour¬ 
able and that three children survive each pair 
of parents This would mean an increase in the„ 
population of 50 per cent in one generation If 
we represent the original population as 100 and 
the same increase continued for another generation, 
the population would niciease by 50 per cent over 
150 that is, jt would reach the figure of 226 and 
be more than doubled in three generations It is 
easily seen that in these circumstances the numbers 
of the spe< ies would rapidly attain the dimensions 
of a plague , and, as Dr Elton shows, at this point 
a mad impulse to migration sweeps over it, and in 
rapidly breeding animals like rodents these crises 
tend to occur at intervals of ten to eleven years 
Dr Uvarov has proved that the devastating- 
swarms of migratory locusts develop at intervals out 
of populations of apparently harmless grasshoppers 
when owing to the climate in some particular year 
an unusually large number of eggs hatch out The 
same thmg has been observed in fish After the 
method had been elaborated of determining the 
age of fish by counting the rings of growth on 
their scales, the surprising discovery was made 
that the herring hatched in a particular year had 
constituted the bulk of the catch for a long penod 
of years When the niatter was inquired into,, it 
was found that the number of eggs spawned in { 
that particular year was not greater than normals 
but that owing to the coincidence of the sp&Wttifig 
and of a particularly abundant crop of dffetoafe, 
far more herrings than usual had survived their 
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babyhood, bo that what had increased was not the 
birth rate but the survival-rate 

Now, all these phenomena, namely, an increase 
in survival rate, the consequent abnormal increase 
in population, and mass migration, have ocourred 
time and again m the human race They are con 
sistently ignored because, man being a slower 
breeder than most animals, they occur at long 
intervals and several generations may elapse 
without their making themselves felt During 
Classical and Middle Ages there were breeding 
grounds of hardy, virile races from which swarms 
of young men issued forth to plunder their civilised 
neighbours Sometimes these swarms developed 
into mass migrations, bringing women and children 
with them Such breeding grounds were the lands 
surrounding the Baltic the peninsula of Arabia, 
and the steppes of central Asia Quite obviously, 
all three regions were incapable of supporting an 
increasing population, and when the altei natives 
starvation or migration were presented to them, 
the sturdy inhabitants invariably chose the latter 
Nothing more terrible than the Tartar invasions of 
Mesopotamia, Syria, and Egypt has occurred during 
human history It may be argued that with the 
perfection of modern weapons and modern trans¬ 
port such dangers have become things of the past 
That is partly true , civilised countries are no 
longer likely to be overrun by hordes of hungry 
barbarians But the cause of these invasions, 
the tension of an ever-increasmg population, con¬ 
tinues to operate and will certainly produce dis¬ 
turbances almost equally as formidable as the 
Tartar invasions 

If w© take our own country, we find that in 
1600 the population of England and Wales was 
about 5,000,000, in 1700 it was 5| million, in 
1800 it was 9,000,000, and in 1900 it was more 
than 30,000,000 The enormous increase m the 
nineteenth century is usually ascribed to the 1 in¬ 
dustrial revolution* that is, the introduction of 
machinery driven by steam for manufacture This, 
it is argued, provided far more openings for employ¬ 
ment, and consequently the poor produced more 
children But Miss Buer (“ Health, Wealth, and 
Population—the Early Days of the Industrial 
Revolution ”) shows that this is a mistaken de¬ 
duction The increase in population began before 
the * revolution * the birth-rate did not increase 
to any marked extent, but the survival-rate increased 
>owing to the introduction of vaccination, modern 
sanitation, and a purer water supply From 1880 
onwards, the birth-rate began to fall, owing to 
the introduction of birth oontrol methods amongst 
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the well-to-do, but until the present day it re¬ 
mains undimimshed amongst the lowest and 
least skilled section of the population By our 
grandmotherly system of doles, maternity benefit, 
etc , we are doing our best to encourage it 
Forty years ago, this section of the population 
bred as it does now, but the great majonty of 
the children died To day, however stupid, they 
survive and constitute an increasing proportion of 
the future nation 

Before the War, the increase m population was 
to a considerable extent relieved by emigration to 
the Dominions and the United States To day 
that door is closed , the United States will admit 
annually only a small quota, and the Dominions, for 
the present at least, none England at the moment 
resembles a steam boiler with an increasing pressure 
and no safety valve In Italy, Signor Mussolini 
is encouraging large families with the view of in 
creasing the importance of the Italian nation By 
his skilful development of the natural resources 
of Ital\, room is at piesent being made for the 
increase But it is obvious that this process will 
soon reach its limit, and then Italy will become 
another dangerous centre of tension 

The recent census of India revealed that an 
increase in the population from 320,000,000 to 
350,000,000 has taken place in ten years The 
Indian peasant always lives on the barest mini¬ 
mum of subsistence, which is all that can be 
wrung from his small plot of land It makes one 
shudder to think of the intensification of that dull, 
sordid struggle and the consequent misery involved 
in the necessity of feeding 30,000,000 extra mouths 
A distinguished Anglo-Indian friend once told us 
that in one of the islands of the Ganges delta three- 
quarters of the population wero wiped out by an 
inundation , ten years later that island was dis¬ 
tinguished by its prospenty over all the other parts 
of the delta No wonder some cynics sigh for the 
good old days when, at intervals, life was diversified 
by plagues and invasions which produced tem¬ 
porary excitement and discomfort and relioved the 
pressure of population This pressure is one of 
the results of British rule and British humanitarian 
sentiment 

Humanitarian sentiment acting in ignorance of 
the laws of biology is a most dangerous thing and 
produces devastating results Compulsory birth 
control seems to us to be the only remedy capable 
of averting these results Truly, though hardness 
,of heart be given divine condemnation, Nature is 
equally severe on stupidity and wilful ignorance 

E W MaoBridb 
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The Rise and Growth of Applied 
Entomology 

Smithsonian Miscellaneous Collections Vol 84 
A History of Applied Entomology (somewhat 
Anecdotal) By L 0 Howard (Publication 
3065) Pp via + 664 + 51 plates (Washington, 
D C Smithsonian Institution, 1930 ) 

HE title of this volume suggests a severely 
technical contribution It is, in fact, a technical 
contribution, but one leavened with anecdotal and 
humorous facts and foibles respecting personalities 
that figure in its pages It traces the nso and 
growth of applied entomology very largely tlirough 
the lives of those whoso efforts have built up the 
subject The document before us is, in consequence, 
of a very human interest, and in its author wo have 
the doyen of the world’s economic entomologists 
Dr Howard's long career os Chief of the United 
States Bureau of Entomology renders him excep 
tionally well qualified for the task of writing this 
book Probably no one else has established so 
many personal contacts with entomologists from all 
over the world His own travels, so often over 
North America and into Mexico, and in many 
European countries, have enabled him to learn 
much about conditions first hand Further, Dr 
Howard’s office in Washington has long been the 
Mecca of all entomologists who sought to widen 
their experience by visiting such American orgamsa 
tions as he advised In his retirement he has made 
good use of his time by placing on permanent record 
a rich harvest of facts and impressions gleaned from 
innumerable sources 

This volume is largely divided up geographically 
into separate parts and, as stated m the preface, it 
is not a history of the stnot, modern, documented 
type In Part I (pp 9 198), Dr Howard traces the 
various factors and influences that have led to the 
great development of his subject in North America 
Much w related concerning the lives of the early 
American exponents of economic entomology, their 
individual traits and how each person influenced 
the trend of events A good deal is told about 
individuals and circumstances which we do not 
recollect having seen m print before As isolated 
reminiscences these records are merely interesting, 
but when woven into an historical fabnc of this 
kind, they help to recast a proper perspective of 
times now gone by> Dr Howard extends just 
praise where it rfdue, yet tfye foibles of individuals 
are not overlooked, and he manages to incorporate 
much that is entertaining m an anecdotal way 
Individuals make institutions, and among the latter 
* No. 3205, Vol 127} 
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tho leading State, Federal, and non-official organ¬ 
isations are explained and their developments 
followed 

The inauguration of journals and of societies 
comes in for its share of recognition, and their 
metamorphoses are followed up to the present day. 
The teaching of economic entomology, from its 
early beginnings up to the great modern schools at 
Cornell and elsewhere, is recounted teachers and 
their methods are characterised, while, here and 
there, something pertaining to their audiences finds 
expression The major campaigns of insect control 
m the United States are discussed in an interesting 
and informal manner quarantine and other acta 
come in for historical record and their consequences 
clearly indicated Public expenditure, political 
events, and also the salaries of entomologists, all 
come under review Canada and Mexico find their 
due places in this section of the volume An ex¬ 
ceptionally full account is given of applied entomo¬ 
logy in Mexico, possibly because it is so little known, 
and here it seems perhaps a little anomalous that 
the more extensive, and older, developments m 
Canada are discussed m the same number of 
pages 

l>r Howard concludes that the enormouB damage 
incurred by insects demands many more men to 
cope with it in America, even more than in any 
other part of the world “ Surely ”, he says, 
4< we appreciate their need more than any other 
country And that is the reason why the United 
States stands at the head in applied entomology,” 

Part II (pp 201 336) deals with European 
countries It opens with sections on the early 
writers and their work, and then passes on to dismiss 
at length tho effects of the entry of the Phylloxera 
on to the Continent It would seem, Dr Howard 
says, that this pest proved a blessing m disguise, fos^ 
the reason that serious work in applied entomology 
originated very largely in some countries os the 
result of the check to viticulture administered by 
this insect He then proceeds with his main sub¬ 
ject, taking it country by country The early 
struggles that applied entomology underwent m 
order to obtain recognition in the British Isles are 
admirably followed When we come to later 
developments, we find an appreciation of the work 
of the Imperial Bureau of Entomology, and due 
compliment is paid to the world-wide value of it* 
publications Reference will also be found to the 
influence of the Development Commission, ^Shfe 
Empire Marketing Board, Carnegie studentships, 
and other organisations that have tended so aifUeh 
to the furtherance of the subject * 
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In dealing with France, the development of the 
State organisations is traoed, and a special section is 
devoted to personalia with respect to the savant 
Paul Marchal and the outstanding work accom¬ 
plished by him Similarly, when we come to Italy, 
we find just tribute paid to F Silvestn, who is, 
perhaps, the most learned and experienced general 
entomologist to-day The accounts of develop¬ 
ments in Russia and Poland are particularly en¬ 
lightening, and Dr Howard’s visits to both these 
countries have enabled him to garner information 
from personal experience So each country is taken 
seriatim, and there are not many that our author 
has not visited at one tune or another, often on 
several occasions He is thus able to impart much 
that is both interesting and significant respecting 
its leading applied entomologists in every story 
Even Cyprus, its problems, and its young Govern¬ 
ment entomologist find a place in this section of 
the volume 

Parts III to VI (pp 339 4G2) are concerned 
respectively with Asia, Africa, Australasia, and 
Central and South America Here, a good deal that 
is unfamiliar is placed on record, and many little 
known persons are brought into the limelight and 
their services appraised Most of us know little as 
to what has gone on in Uiuguay, Guam, or Haiti, 
for example, but Dr Howard has dispelled this 
ignorance with many interesting facts respecting 
both persons and institutions in such parts of the 
worJd 

Part VII (pp 465-545) is mainly concerned with 
the growth and development that medical entomo¬ 
logy has undergone during the lost fifty years Dr 
Howard’s own early medical training has given him 
a lien towards this aspect of insect control By 
means of his writings and his personal influence, he 
has done inestimable service in making discoveries 
widely known, and in moulding American public 
opinion into realising the menace of insect-borne 
diseases This part of the volume is rich in per¬ 
sonalia, and we find therein many reminiscences 
of such leaders os Ross, Blanchard, Grassi, and 
others, too many for separate mention Biological 
control, also, has its place m this part the history 
of the practical utilisation of parasitic and predatory 
insects is traced, and what has been achieved by 
way of biological control in different countries re¬ 
counted The three concluding sections of Part VII 
are short but to the point In one, the growth of 
the appreciation of applied entomology by other 
scientific workers is discussed and analysed This 
is followed by a numerical comparison of applied 
entomological literature that has emanated from 

No 320p, VoL 127] 


different countries, and it appears that, in less than 
fourteen years, no fewer than 23/430 papers and 
books on the subject have appeared in the world 1 
Finally, Dr Howard has some cogent remarks 
on the future outlook for the control of insect 
pests 

At the end of the volume are 51 half-tone plates 
which contain about 250 portraits of applied 
entomologists who have contributed, or are still 
contributing, to the advance of their subject The 
originals of many of these are m the unique collec 
tion that Dr Howard has gathered together and 
filed in Washington over a long period Many 
visitors from afar have faced the camera at his 
instigation, but few realised that they were des 
tined to feature in the present volume ! Follow 
ing the plates is an 18 pp index listing more 
than 5000 names of individuals that are men¬ 
tioned in the text of this volume all, m some way 
or other, have exercised influence upon applied 
entomology 

We must conclude this notice by oxtending our 
gratitude to Dr Howard for giving ns quite a 
monumental volume It is one wherein his own 
inimitable personal touch has imparted to it a 
character not only unique and entertaining, but 
also of enduring interest as an historical record 

A D Imms 

Scientific Aspects of Disarmament 

Scientific Disarmament a Treatment based on the 
Facts of Armament By Victor Lefebure Pp 
320 (London Mundanus, Ltd , 1931 ) 5a net 

N the numerous discussions on disarmament 
(luring the last twelve years, the ethical and 
moral aspects have been emphasised out of all 
proportion to the other factors The moral aspect 
of war has been debated for centuries, but has 
essentially no relation to the problem of disarma¬ 
ment as it presents itself to-day Even if we take 
the Quaker point of view, we cannot afford to 
wait for the spiritual conversion of whole nations, 
civilised and uncivilised, to the same doctrine of 
non violence There ih nothing in history which 
justifies our relying upon such a transformation 
for the solution of an urgent and acutely dangerous 
problem It is indeed this failure to visualise 
disarmament as essentially a practical problem for 
our own generation that has led to so much dis¬ 
sipation of genuine moral support into sterile and 
unprofitable channels Had the energy diffused 
among a score of peace societies of one type or 
pther been concentrated m definite support and 
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constructive cnticism of the efforts of the League 
of Nations in this field, there would undoubtedly 
have been far greater advances towards disarma¬ 
ment As it is, our failure to grapple with the facts 
of disarmament still allows politicians, embarrassed 
by the conditional disarmament of Germany under 
the Treaty of Versailles but unwilling to make a 
positive contribution themselves, to find an easy 
refuge in moral and economic platitudes 

Disarmament presents itself at the moment as 
essentially a political and a technical problem, and 
on the whole the emphasis is on the technical aspect 
The extent to which the Pact of Pans has changed 
the fundamental situation is as yet scarcely per¬ 
ceived, and once the logical sequence of the fact— 
the renunciation of neutrality—has been publicly 
recognised by the Great Powers, the political situa 
tion should no longer offer any real obstacles to pro 
gross Indeed, the acceptance of this principle by 
the United States of America would probably be 
decisive 

On the technical side, it is significant that the 
study of disarmament which has already been 
earned out by the League of Nations has demon 
strated that disarmament is a practical proposition, 
and discussion now centres not on the possibility 
but on the mechanism of disarmament To this 
discussion, Major Lefebure’s volume makes a con- 
tnbution of fundamental importance Disarma¬ 
ment is largely a technical matter Its successful 
treatment depends on the impartial analysis of all 
the relevant facts The failure or halting progress 
of most efforts in the field of disarmament has been 
mainly due to failure to visualise clearly the main 
objective, and as a result to treatment of the 
problem in fractions “Scientific Disarmament” 
gives us essentially a projection of scientific method 
into the disarmament problem—the application 
of those principles of observation, analysis, and 
deduction upon which are based all the advances 
of pure and applied science 

Starting with the assumption—to day a definite 
principle of international policy—that we can no 
longer afford to settle our national disputes by war, 
Major Lefebure views disarmament as essentially 
the problem of securing sufficient periods of time 
free from hostilities for the success of the altema 
tive methods of peaceful settlement Before any 
practical steps can be taken, a really thorough and 
informed exploration of technical disarmament 
must be undertaken, and the mam purpose of the 
book is to urge the necessity of such an investigation 
Without it the efforts of the Disarmament Con¬ 
ference, to be held in 1932, are kkely to be fruit 
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less, and failure of such a world conference would 
seriously prejudice the cause of disarmament for 
years 

Ten years ago, in “ The Riddle of the Rhine ”, 
Major Lefebure established the vital relation 
between chemical warfare and industry, and ex¬ 
posed both the fallacy of a disarmament policy 
which ignored the new agenoies of war, and the 
futility of the abolition of chemical warfare without 
the elaboration of definite measures of control 
Industrial developments dunng the last decade have 
reduced some of the disparity between the chemical 
industries of the Great Powers, but in the discussions 
oil disarmament chemical warfare has received 
cursory or only sentimental treatment In spite, 
however, of the intricate relations between the 
various agencies of chemical warfare and chemical 
industry, the conceptions of armament potential 
and of conversion lag operate as effectively as in 
other fields If our normal productive capacity is 
sufficiently low, the time characteristics of the 
production of armaments of every type involve a 
delay of anything from six to eighteen months, 
^vhich renders quantity limitation a feasible and 
valuable disarmament measure Great stocks of 
war chemicals used in industry have no meaning 
for war unless the appropriate containers or chemical 
weapons have been designed 

The soundness of this argument will be appreciated 
by all who have been concerned with industrial 
development or expansion, but the question of type 
is equally important The facts advanced by Major 
Lefebure indicate that agreement on the types of 
armament to be retained and limited, and the sup¬ 
pression of all other existing typos, is also an essentia] 
condition of efficient disarmament The existence 
of private manufacture and traffic in arms appears 
to be inconsistent m a genuine scheme for disarma¬ 
ment Even an investigation such as that con¬ 
templated by Major Lefebure, however, will require 
much publicity and very emphatio support from 
public opinion before its recommendations on these 
questions of armament types, the traffic and manu¬ 
facture of aims and of combatant conversion 
involved m the conscription issue, are acoepted 
in the face of opposition which can well be im¬ 
agined 

A significant fact in the history of armaments is 
the failure of military authorities to recognise the 
importance of new types of armament The extent 
to which chemical warfare dominates the armament 
field is even yet not generally realised, and it is 
doubtful whether even military or naval opinion 
appreciates the degree to which the new agenbiee 
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of war have increased not only its deadlines* but 
also the difficulty of forecasting its issue Security 
is now conditional upon disarmament In such 
circumstances, uninformed action may create an 
mvisible disparity of armament which may lead to 
war through encouraging some nation to believe 
in the possibility of its overwhelming success The 
only disarmament policy which can hold out any 
hope of success is one based not on opinions but 
on scientific investigation of the facts which can 
be ascertained, and on scientific control of the 
critical technical factors involved Until such a 
scientific policy has been elaborated, the political 
f&otors are largely irrelevant Once in possession 
of a scientific policy that is technically sound, the 
hitherto ineffective moral and ethical forces can be 
marshalled to overcome any lingering opposition 
in the political field 

We may admit that the application of science 
has made warfare too dangerous an instrument to 
be used in national policy, but it is equally true, 
as Major Lefebure reminds us, that science holds 
the key to disarmament The problems of control 
are not insoluble and will yield to treatment along 
scientific lines The elaboration of a scientific 
disarmament policy is a task in which scientific 
workers can help, and is urgent and essential if 
civilisation is to regain control over the destructive 
powers released by the application of scientific 
discoveries A study of disarmament is an integral 
part of that scientific study of international affairs 
through which alone can ultimately evolve the 
logical requirement of the Pact of Pans—a science 
of peace 


Positive Rays 

CanalstraAlen Von E Goldstein (Herausgegeben 
von E Gehrcke) (Ostwalds Klassiker der 
ex&kten Wissenschaften, Nr 231 ) Pp iv + 
86 (Leipzig Akademische Verlagsgesellschaft 
m b H , 1930 ) 4 80 gold marks 

HIS selection of the late Prof Goldstein’s 
papers, on positive rays and the cathode glow, 
is reprinted with only two trivial alterations, both 
due to Goldstein himself One cannot but admire 
the accuracy of his observations, especially in the 
first paper (1886), the ultimate outcome of which 
is now the mass-spectrograph and the two mam 
methods—Brose’s and Stark’s—for the electrical 
resolution of spectra 

At the same time, it must be admitted that a 
great deal which Goldstein described has yet to be 
fully explained, in particular, the origin of the light 
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which appears on the cathode surface inside the 
Crookes’s dark space, and the exact nature of the 
curious small bulbs of light which form at a hole 
m the cathode, or at its side, when the discharge 
strikes to the back of this electrode Goldstein was 
careful to point out that the former had probably a 
dual origin, some of the rays to which it was due 
coming from the cathode and some going towards 
it, but the elucidation of conditions at the cathode 
surface remains one of the major problems in con¬ 
nexion with discharge tubes The position with 
regard to the bulbs is also obscure , it is known 
that tubes exhibiting them often, if not invariably, 
act as generators of high-frequency oscillations, but 
there is no explanation of why this should be so, 
or even a satisfactory electrical description of the 
bulbs, whether they are local concentrations of 
positive rays or looal discharges of an arc type 
It is interesting to notice that Goldstein gave 
the correct explanation of the repulsion of the dis¬ 
charge from the walls m the dark space, and of its 
attraction in the negative glow (in the dark space, 
he supposed that the walls acted as an anode, and 
m the negative glow as a cathode), and also that 
he came near to discovering Brown and Thomson’s 
shadow method for finding potentials in the dark 
space The least satisfactory sections of the re¬ 
prints are those dealing with the ray patterns that 
form on polygonal cathodes, where he has suc¬ 
cumbed to the temptation, always present in 
discharge work, to spend time on phenomena which 
are rather beautiful and probably not of much 
fundamental importance 

The publication of these papers in book form is 
a considerable convemence to anyone interested in 
research on the glow-discharge, as well as an 
appropriate supplement to von Traubenberg’s 
appreciation of Goldstein in last year’s Die Natur - 
unssensckaften K G E 

Our Bookshelf. 

A History of Modem Culture the Great Reneuxxl , 
1543-1687 By Prof Preserved Smith Pp 
xi + 672 (London George Routledge and 
Sons, Ltd , 1930 ) 12s 6 d net 

Seeking as we do in these pages for every mani¬ 
festation of the new spirit in the conception of 
history, we welcome with especial warmth the first 
volume of Prof Preserved Smith’s 41 History of 
Modern Culture ” Here is an author who opens his 
account of the seventeenth century boldlv by saying 
that “ of all the forces moulding modern ufe, science 
has been the greatest It can be shown that all 
! .other changes in society are largely dependent upon 
‘ this ” We have just said * seventeenth oentury \ 
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but the author himself is careful to extend his 
limits on the earlier side to 1543, and calls his penpd 
1 The Great Renewal \ which he thinks we should 
interpose between Renaissance and Reformation 
which precede it, and the enlightenment which fol¬ 
lows in the eighteenth century Whatever we may 
think of this division, it has the great advantage 
of including at one end the work of Copernicus 
and Vesfthus and at the other the foundation of the 
Newtonian system, with Galileo and his fight with 
the Inquisition m the central point 

The sciences thus form the subject of Part 1 of 
the book, the humanities of Part 2, social control, 
which includes education, religion, and law, Part 3 , 
while literature, art, and morals find their way 
togetkei into Part4, called the “ Spirit of the Times ,r 
This arrangement might, no doubt be improved, 
and it is disconcerting to find a full and admirable 
chapter on the arts, to say nothing of literature, 
inserted as an item in the “Characteristics of the 
Times ” 

On the matter, the only comment we feel inclined 
to make is that Prof Smith looks at the culture or 
civilisation of his period rather too exclusively 
through the eyes of the writers of books and the 
painters of pictures One would like to hear more 
of what the common people did and thought, and 
how they lived and moved m the period On this 
side, G N Clark's recent work on the seventeenth 
century is an interesting contrast But as a history M 
of thought, Prof Smith's book is easily the best 
we have seen F S M 

Wit and Wisdom, m Morocco a Study of Native 
Proverbs By Dr Edward Westermarck, with 
the assistance of Shcrecf Abd es-Salam el 
Baqqall Pp \i + 448 (London George 
Routledge and Sons, Ltd , 1930 ) 25 a net 

In this volume, Prof Westermarck completes his 
tnlogy on Moroccan customs and ideas The three 
books, “ Marriage Customs m Morocco ” (1914), 

“ Ritual and Belief in Morocco * (1926), and “ Wit 
and Wisdom in Morocco ", are the fruit of nine 
years* experience of the country and its people, 
spread over a period of three decades In the two 
earlier works, Prof Westermarck showed to what 
advantage he had turned his opportunities for 
observation from the last we are in even a better 
position to judge what a wealth of intimate know¬ 
ledge qf the psychology of the people and of their 
everyday life lay behind his interpretation of 
custom and belief in the earlier studies 

The author has here given the literal translation, 
with explanatory comments, of a large number of 
proverbs classified under subjects and the text m 
Arabic script It may be remarked in passing that 
there are considerable differences betwoen the 
written and spoken language, which the author sets 
forth m detail An introductory easay deals elabor¬ 
ately with the form and content of the proverb, and 
discusses at some length its significance as an index 
to the charaoter^and culture of the people Prof 
Westermarck points out that the Moroccan proverb 
shows very marked traces of the influence of Islam, 
especially in its attitude to women On the other 
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hand, he adds a much needed word of caution as 
to the employment of the proverb in diagnosing 
the prominence or absence of any given feature 
The fast of Ramadan, for example, is not even 
mentioned in any proverb To conclude that it 
was therefore of no importance or significance m 
Morocco would be entirely erroneous, as it is rigor 
ously observed 

Collected Geometrical Papers By Prof Syamadas 
Mukhopadyaya Part 1 Pp vm + 157 (Cal¬ 
cutta Calcutta University Press, 1929 ) 4 

rupees 

The papers in this collection number ten on plane 
curves and seven on non Euclidean, mainly hyper¬ 
bolic geometry The papers of the first group 
include six dealing with Buch topics as the geo¬ 
metrical theory of a plane non cyclic arc, cyclic 
and scxtactic points, and a generalised form of 
BOhmer’s theorem, m which methods of pure 
geometry are employed, in several coses new 
methods of considerable interest In this group, 
there are also four papers on the general theory of 
osculating conics, in which the methods of differ¬ 
ential geometry are applied in rather a novel 
manner The papers of the second group also offer 
some new features, and amongst a number of 
interesting results may be noted an extension of 
the well known correspondento between a right 
angled triangle and a three right angled quadn 
lateral in hyperbolic geometry, so as to include a 
regular pentagon The book can be recommended 
to all who are interested in geometry, whether 
Euclidean or not, and wish to learn something of 
the progress of geometrical studios in Indian 
universities 

The Papyrus Etiers Translated from the German 
Version by Cyril P Bryan Pp xl +167 + 8 
plates (London Geoffrey Bles, 1930 ) 10$ M 
net 

Lest intending readers may be disappointed, we 
hasten to inform them at the outset that this 
book is not a translation m the usual sense of the 
German version of the famous medical papyrus 
obtained in Egypt by Ebers in 1870 It is, in fact, 
a running commentary with a selection only of 
some of the medical formula or prescriptions taken 
from “ the oldest book in the world "—it dates 
from 1500 B o —and classified according to their 
subject matter diseases of the alimentary system, 
minor medicine, minor surgery, the unnary 
system , diseases of women, of the skin, eye, ear, 
nose, and throat, and so forth In a few cases only 
does the author quote the magical invocations 
which played such a prominent part in the healing 
art of ancient Egypt 

Nevertheless, the prescriptions themselves are a 
remarkable collection, as exemplifying the curious 
and bizarre forms assumed by the magical idea 
The chapters containing the actual prescriptions 
are preceded by others which deal with the age, 
history, and form of the papyrus, the pharmaco¬ 
poeia, the mineral, plant, and organic materials 
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used, and the relations of the gods to disease 
Prof Elliot Smith has contributed an introduction, 
in which he briefly reviews the progress of the study 
of the pathology of ancierit Egypt, to which he 
himself has made no small contribution during 
the last thirty years, and, secondly, points out the 
value of the Ebers papyrus as a basis for the com 
parative study of folk medicine, quoting as an 
example the use of the mouse in folk-healing, 
which is found in ancient Egypt and survives in 
England to day 

Differential Equations By Dr Forest Ray Moulton 
Pp xv+ 395 (New York The Macmillan Co , 
1930) 24« net 

Db Moulton’s book is written on a novel plan, 
in so far as no attempt is made to cover the whole 
field of differential equations Elementary methods 
of solution of standard types of equations, singular 
solutions, solutions by definite integrals, and partial 
differential equations are omitted altogether , but 
general classes of ordinary differential equations, 
the nature of their solutions and integrals, and 
general methods of determining them are treated 
tully and with unusual rigour 

There are very complete accounts of the method 
of variation of parameters, the method of successive 
integration, including its application to the numen 
cal solution of equations, and the Cauchy Lipschutz 
process Linear differential equations, with con 
stant and periodic coefficients, are considered fully, 
particular attention being paid to the cases of mul 
tipie roots of the characteristic and fundamental 
equations Finally, there is a chaptei on differential 
equations with an infinite number of variables with 
astronomical applications The general theory is 
illustrated by applications to specific problems, in¬ 
cluding elliptic motion, the sine amplitude function, 
the deviations of falling bodies, and the damped 
gyroscope 

The book is not one for the beginner, but can 
be highly recommended to the advanced student 
who seeks information on the general methods of 
solution of the types of equations treated, as well 
as to the astronomer and mathematical physicist 
who need to apply these methods to particular 
equation i met with m their researches 

The Annual of the British School at Athens No 29, 
Session 1927-1928 Pp x + 351 + 25 plates 
(London Macmillan and Co , Ltd , n d ) 63s 

net 

The twenty-ninth Annual of the British School of 
Arch geology in Athens covers the operations of the 
School for the session 1927-28, when the major 
excavation at the temple of Artemis Orthia at 
Sparta was in the nature of a final clear up The 
director, Mr A M Woodward, therefore devotes 
himself to a report on the remainder of the in¬ 
scriptions, mostly of office-holders, and, with M L 
Robert, discusses at some length four Hellenistic 
decrees, of which the number found elsewhere at 
Sparta is exiguous These deal with a proxeny 
conferred on a Spartan by Arcadian Orchomenos, 
decrees m favour of Spartan dicasts by Eretna 
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and Demetnus in Thepsaly, and an incomplete 
decree of Tralles Mrs Woodward deals with pn 
interesting group of archaic terra cottas from the 
Acropolis, presumably votive offerings to Athena 
Chalkioikos or the warlike Aphrodite, whose temple 
was behind the Chalkioikos Mr W A Heurtley, 
assistant director, has continued his work on out¬ 
lying early sites, and describes the excavation of 
two mounds situated m Chalkidike with settlements 
of the neolithic and bronze ages, which are com¬ 
pared with sites previously excavated by the School 
at Vardarbftsa 

School Botany By Dr Maogregor Skene Pp 
vn+243 (Oxford Clarendon Press , London 
Oxford University Press, 1931 ) 3« 

Many teachers of biology are opposed to the intro¬ 
duction of botany and zoology as separate subjects 
m the school curriculum before the age of special¬ 
isation, the higher certificate phase Nevertheless, 
there are still plenty of syllabuses of botany de¬ 
signed for matriculation examinations, and it is 
this standard of woik which Dr Skene has had m 
mind in preparing his “ School Botany ” Whether 
mail} of these syllabuses can be said to bo ‘ covered * 
by refeienco to the flowering plant alone is open to 
doubt But flouting the examination bogy and 
taking the book on its merits, as matter for profit¬ 
able study, it attains distinction in its class The 
treatment is practical from beginning to end, the 
plants are really live things, whether in the 
laboratory or in the field , and so clearly is it 
expressed that a pupil could do much useful work 
with very little supervision The style flows easily, 
contact is made with the historical aspect as well 
as with the other branches of science, and the 
illustrations are few but good The book can be 
specially recommended for use with groups of boys 
or girls of any secondary school age as part of 
their general education or as the subject of a holi¬ 
day task 

The Dissection of the Frog By Dr R H White- 
house and Dr A J Grove Pp x +101 (Lon¬ 
don Umvcrsity Tutorial Press, Ltd , 1930 ) 2s 

Thk type system m anatomical teaching is an 
unconscionable long time dying, and the frog re¬ 
mains an incongruous figure in the centre of the 
system Every young anatomist learns that the 
frog is the type of types, and that every other 
creature is either a ‘ lower * type or a ‘ higher * type 
Yet the frog is but an aberrant amphibian, far from 
the main stream of evolution, and were it not for its 
convenient size, widespread occurrence, and prolific 
breeding, it would probably have been overlooked 
by the selectors of types This is no disparagement 
of the very compact little book under review, 
which, m fact, contains a great deal of useful advice 
about laboratory practice in addition to a clear 
exposition of the anatomy of the frog The authors 
hold out high ideals for the teacher, for the student, 
and for the work of the olass If the time factor 
makes it impossible to carry out their ideals in the 
letter, the spirit should result m the replacement of 
imich ineffectual copying by honest thinking ' 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of N a tube No notice is taken 
of anonymous communications ] 

The Theory of Geological Thermal Cycles 
In a review of the second edition of Prof J Joly’s 
" Surface History of the Earth ” (Nature, Feb 14, 
p 227) Prof A Holmes makes the rather sweeping 
statement that the proposed mechanism for the alter 
nating accumulation and discharge of heat seems to 
be physically unacceptable He appears to justify 
this view from Dr Jeffreys’ opinion, who originally 
based his condemnation of the theory on the fact that 
there is no periodic solution to the equation giving 
the heat flow in a solid modium Wnen, however, 
change of state occurs in the medium, we have to 
allow both for the motion of the medium itself and 
also for the latent heat of fusion, and obviously the 
original differential equation will have very little 
bearing on the result Dr Jeffreys, in his second 
adition of “The Earth ”, has Himply solved this prob 
lera by assuming that if at any depth the radioactive 
materials were sufficient to raise tho medium above 
tho melting point, then the resulting convection 
currants would exactly carry off the excess heat and 
a steady state would again be attained Mathematic 
ally, this is equivalent to assuming that the effective 
conductivity of tho medium would adjust itself to 
give tho roquired heat flow at the required tempora 
ture gradient It is not often that Nature is so 
at commodating 

It is possible nevertheless, to discuss the problem 
mathematically rather more fully, and I have at 
tempted to do so m a paper on 41 Tho Thermal In 
stability of tho Earths Ciust” published in the 
Scientific Proceedings of the Royal Dublin Society, 
vol 19, No 32 Jn this pajior it is shown that 
assuming a basaltic crust with a definite melting 
point and latent heat, and a melting point pressure 
curve steeper than the adiabatic for the liquid state, 
conditions which ordinary basalt apparently fulfils, 
then jienodic partial melting and resohdification of 
the crust, if it exceeds a certain depth, appear to be 
physically inevitable, quite apart from any tidal or 
other effects Tins result certainly must bo applied 
with caution if the crustal materials have no definite 
melting point Personally, I consider that if these 
materials are capable of existing over a (ertam range 
of temperature and pressure as two phases which 
differ greatly in viscosity and total energy content, 
then it is probable we are justified in doing so If, 
on the other hand, they pass slowly from the liquid 
to the solid or highly viscous glassy state so that their 
viscosity and energy content at a given temperature 
and pressure are always single valued, then probably 
Dr Jeffreys' assumption would be correct Enough, 
however, lias been said to show that Joly’s original 
theory of thermal cycles cannot be dismissed as in 
any way physically impossible or improbable The 
whole question ultimately hangs on tne real proper¬ 
ties of the substratum 

Turning to a second point in Prof Holmes’s review, 
he objects to Joly’s theory on the ground that it leads 
bo an altematum from world-wide tension to world 
compression, which he say* he finds geologically 
unacceptable To get over this difficulty he has 
proposed a system of large scale convection cur 
rents in the substratum in which the stresses in 
the surfaoe crust are due entirely to this current 
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motion In this, he neglects the fact that if thermal 
energy is accumulating at any tune m the subcrustal 
materials, they must tend to expand, due either to 
onlinary thermal expansion or to increase of volume 
on fusion, and that therefore such epochs must on 
the whole result in increased tension in the outer 
crust The onl> escape I can see from this impasse is 
to assume that the progress of energy accumulation 
and discharge is not simultaneous over the whole 
earth It would appear easier to do this on Joly’g 
hypothesis than on Holmes’s modification of the 
theory Besides, it is not at all certain that there is 
no evidence for world wide tension and compression 
It is usually held that mountain building epochs, that 
is, states of compressional strain, are more or less 
world wide and contemporaneous, and if the evidenoe 
for world wide tension is not so obvious, this may be 
due to the fact that it has largely been taken up in 
the ocean floor, where its effects would not be so open 
to our inspection, as Joly has already pointed out 
It is perhaps also not without significance that the 
so called common fault in geological science is a ten¬ 
sion fault 

To refer to another matter the connexion which 
Holmes has emphasised between the state of the 
outer shell of the earth and terrestrial magnetism 
appears to be most important On Larmor’s con¬ 
vection current theory of the origin of the earth’s 
magnetic field, we might expect the strength of the 
field to increase largely in times of revolution when 
the Hubcrustal materials are most fluid Merconton, 
of Swit^erlai d, has already attempted to determine 
the direction of the field at various geological epochs 
by lnvestigatmg the direction of magnetisation of 
lava flows of different ages, and it is just possible that 
by moasunng their intensity of magnetisation some 
information as to the strength of the earth’s field at 
the time of solidification might be obtained The 
problem is not a simple one, smeo the intensity of 
magnetisation would depend, not only on the field 
strength, but also on the chemical composition of the 
various lavas, and possibly other variables It indi¬ 
cate s, nevertheless, a new avenue of approach to the 
problem, which might yield some interesting results 

J H J Poole 

Trinity College, Dublin, 

Feb 24 

When I wrote my review of the second edition of 
Prof Joly’s book several months a$yo, I had not seen 
Dr Poole’s paper, but the ideas which he there treats 
mathematically were by no means new to me, for I 
had already envisaged them in a qualitative way in 
my paper “ Contributions to the Theory of Megmatio 
Cycles ” (Oeol Mag , 1926, p 316 et seg ) So far 
from denying that they have important applications, 
I have Bince attempted to develop the principles in¬ 
volved, especially m their relation to problems of 
petrogenesiB In stating that “ Joly’s mechanism of 
alternating accumulation and discharge of heat seems 
to be physically unacceptable ”, I had particularly 
in mind the probable distribution of radioactivity 
through the whole of the earth’s substratum, that is, 
down to a depth of 2900 km 

Joly and Poole appear to assume the existenoe of a 
thick layer of material of basaltic composition through 
which successive waves of fusion develop, pass up* 
ward, and die out, this layer being underlam by a 
lower layer of crystalline rook Tne latter concep¬ 
tion has hitherto been tacit, but Poole has given It 
definite expression in the paper to which he refers 
On p 406 he speaks of 11 a lower infusible layer, such 
as probably occurs in the earth’s crust” fa the 
light of all the relevant evidence, I can see no reaeon 
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for making such an assumption Its adoption im¬ 
plies the belief that the material below the 'basaltic ’ 
layer is practically free from the radioactive elements 
The data and principles of geochemistry (involving 
m particular the known partition of the radioactive 
elements between basaltic rocks and pendotites, and 
between stony and iron meteorites) seem to mo to 
make it mcredible that the radioactivity of the deep 
substratum can be ignored Kimberlite, which can 
not be a differentiation product from basaltic magma 
and presumably comes from a deeper level of the 
substratum, as convincingly argued by Wagner, pro 
vides the only direct evidence yet available, and it 
confirms the deduction that the substratum is far 
from being devoid of the radioactive elements But 
this being so, the substratum cannot yet have cooled 
to a crystalline solid t it must still bo an extremely 
rigid and viscous glass discharging heat with the aid 
of convective circulation On this view, the earth 
has not yet reached the stage of its thermal history 
when the conditions visualised by Joly—or the still 
later conditions of contraction adopted by Jeffreys— 
< ould begin to control geological events 

Dr Poole’s second point is fully referred to in my 
lccent paper on ** Radioactivity and Earth Move 
ments (Trans Oeol Soc Glasgow , vol 18 for 1928- 
1929, pp 559 606, 1931) The view is there developed 
that tension arises where ascending convection cur 
rents approach the under surface of the crystalline 
trust and turn along in opposed directions, and that 
compression arises where the lateral currents of ad¬ 
jacent circulation systems approach and turn down 
wards One effect of this compression is the local 
transformation of the material of the ‘ basaltic * layer 
into eologite, a metamorphic change involving marked 
decrease of volume and consequent sinking of the 
denser material The conveotion theory requires 
simultaneous compression and tension in different 
regions of the globe It certainly does not imply 
systematic world wide expansion of the substratum 
or tension of the orust The internal excess of heat 
is discharged partly by the slow growth of new geo 
synclinal or ocean floors over the sites of rising cur 
rents , partly by the heating up and fusion of sinking 
eclogite blocks in descending currents , and partly by 
igneous activity of the familiar kind, the latter rep re 
sentmg effects at and near the surface which are 
thought to be brought about largely by processes such 
as those discussed by Dr Poole in his papers on “ The 
Thermal Instability of the Earth’s Crust ” 

Abthub Holmes 

The University, Durham, 

Mar 5 


Novelty throughout Nature 
Ir I characterise a kind of evolution as advance 
through new products towards further novelty, 
there are many who will roundly deny that there is 
evidence of anything of the sort Hence a live 
issue, 

(l) Let us first in some way define novelty In a 
preliminary way one may say that what is new 
could not be predicted before the event of its first 
occurrence Here the stress is on * before the event * 
After the events the recurrence of like events in like 
circumstances may be predictable 

A distinction is sometimes drawn between * real * 
and * apparent’ novelty, and then it is said Given 
adequately comprehensive knowledge of Nature, all 
that is apparently new could have been foretold 
and is therefore not really new, Suoh a distinction 
confuses the issue This or that either ts new and 

To 3208, Vol, 127] 


unpredictable before the event of its first occurrence 
or, as predictable on the basis of knowledge up to-date, 
it is not new 

We have then to correlate ‘ up to date’ with ‘before 
the event ’ One has reference to knowledge , the 
other to the course of Nature as thus far known 
Here the emphasis falls on ‘ thus far 1 The evolu¬ 
tion of knowledge may itself bo an advance through 
new products towards further novelty 

(2) Let us now ask What is it that is now ? 
If one may liken that which goes on in an atom, a 
molecule, a crystal, a living organism, a mind, to a 
* game ’ that is played in the field of Nature, one may 
submit that in each case the relational conditions 
under which it is played are new , that the rules of 
the game are new, that the characterising features 
(qualities and properties) of the players are new 

(3) In any practical inquiry on the part of a 
specialist in some branch of science, he commonly 
starts with a state of affairs winch is (let me say) 

‘ prescribed *, in the sense that this is just the kind of 
game that he finds already in progress with rei>eated 
routine of procedure as heretofore But what is 
thus prescribed may be the * recurrence ’ of that which 
at some earlier stage of evolutionary advance was new, 
in bo far as the relational conditions of its first ‘ occur 
rence ’ were unprecedented 

In further detail, the procedure of the man of 
science may be on this wise In some advancing 
process, he selects three stages, spaced at discretion, 
with or without intervening stages , and he commonly 
nnrrowH them down, hero, there, oi elsewhere, so as to 
get them as close set as possible He then concen¬ 
trates attention on the raid stage He may deal, 
for example, with vapour and liquid, liquid and solid , 
with atom and molecule, molecule and crystal , 
with matter and life, life and mind In eaoh case 
he seeks to fill in the ‘and* which stands for ‘pass 
ago to ’ 

Take the first ca«e of vapour, liquid, solid Having 
at hand many samples of all three, he learns all that 
ho can of the passage of one to the other under differ 
mg conditions But this, though it may suggest, 
does not bring him face to face with tho question of 
novelty from the evolutionary pint of view That 
question may be thus stated If the cosmic order 
of advance lias been from vapour through liquid to 
solid, could anjono have predicted liquid (not yet in 
being) from the platform of vapour in some hot star f 
Or solid from the platform of liquid on a cooling 
planet T Or are there new rules of each game which 
could not be predicted before it waa in play ? 

Similar in principle are, among many others, the 
questions From the atomic platform could tho mole¬ 
cule and the crystal be predicted ? From the plat¬ 
form of lifeless matter could life and mind be pre¬ 
dicted 7 

In all cases the answer may bo, Yes Then the 
whole course of evolution is devoid of a single example 
of novelty If in some oases the answer is No, we 
must in some way charactense that kind of evolution 
m which they obtain and formulate generalisations as 
to how, when, and where some new game supervenes 
on those already in play 

(4) It may here be said that prediction implies a 
basis of knowledge, and that on the platform of life 
less matter there was as yet no knowledge Can we 
escape the predicament in which we are thus placed ? 
Some logicians reply that we can 

No doubt, we cannot discuss natural advance save 
in terms of our knowledge thereof But we can ask 
whether, given all those generalisations which have 
reference to the atomio game (let us say), one is in a 
position to deduce therefrom all the generalisations 
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which have reference to the molecular game And so 
on with regard to other game* 

Apart, then, from an evolutionary order of advance, 
we now ask Are all game# now \n play such as to 
enable the skilled logician to deduce from any one 
of them the rules of all others and the characterising 
features of tho players T If so, no one of them 
affords an example of novelty 

Hence it soeins that oui cardinal issue largely 
hinges on a logical iwwue to be decided by those who 
know not only tho rules of this or that Nature game 
but also the rules of the game of logical deduction 
If there is divergence of expert- opinion, those who aro 
interested amateurs in logic must leave tho decision 
sub judice That still leaves it open to them to believe 
that there is novelty throughout Nature 

(5) Meanwhile, men of science pursue their in 
quines and foimulato generalisations founded on 
observation and oxjioriTnent Let each speak as he 
findH and thus hung fresh data as grist to the logical 
mill In tho held of animal bohavioiu I find much 
that I can pjedict fairly confidently if I know the? 

irec orient life histoiy of the individual That which 
can thus public t is the recurrence of such and such 
amannoi of bohaving in these c ULiimHtftnccs oi those 
None the less, at all love Is of behaviour, I fmd w r ell 
organised examples of novelty whic h I did not foresee 
In each individual, high or low'—but more conxptcu 
ously hi those of higher status—I find subtle nuances 
of variation from tho stereotyped routino of recur 
rence The more closely I observe the behaviour of 
this or that animal, howevei lowly m estate, the more 
am I impressed with some tincture of that kind of 
unpredictable variation which affords an example 
of novelty at itn birth Such unforeseen departures 
from routine hoc m to exemplify new pioducts, and 
they may be stepping stones on a line of evolutionaiy 
advance towards further novelty 

If this be so, it is novelty that lends in the forefiont 
of such advance Hut it leaves in its wake a trail of 
prescribed routine We thus pass from novelty in 
precedent behaviour to relative fixity jn consequent 
routines subjoe t to the proviso that were there no 
novelty there would be nothing to fix We pass to 
certain rules (of ‘conditioning’, 1 inheritance \ and 
others) which are distinctive of tho life game as such , 
rules which are learnt only through prolonged obser 
vation and experiment Into these I need not enter, 
since novelty is my theme 

(6) My plea is for the recognition of novelty 
throughout Nature My thesis is that novelty is no 
less natural than is prescribed routine If we start 
with established order in routine, tho introduction of 
novelty mav be said to c all for somo * alien influx into 
Nature 1 The question then ai mes Whence comes 
this novelty ? Tho reply of those who keep within 
the limits they assign to scientific inquiry may be It 
is no part of our business to say whence comes Nature 
or aught within Nature We leave that to others 
If we find novelty therein, we are content to accept 
what we find as we progressively build on tho founda 
tions laid by observation and experiment 

If, however, novelty in some way leads to ion tine 
we must budget for some such generalisation as this 
When in the course of advance there supervene new 
relational conditions and new product* with new 
characterising features, the recurrence of these 
conditions always entails the recurrence of those 
characterising features 

Herein there is jiothing which contravenes a deep 
seated belief in the recurrent dmiformity of Nature 

jjk. C Lloyi> Morgan 

St^xJeonarda on Sea, 

Mar 2 
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Change of Susceptibility of Paramagnetic Salta 
under the Influence of Light 

According to Bohr’s theory of atomic structure, 
the colour shown by compounds of elements belonging 
to the transition groups is ascribed to the presence of 
incomplete inner shells in them, and to the small dif¬ 
ference in the binding energy of an electron attached to 
the outer valency and the inner incomplete shell respect 
ively Sint e the transference of an electron from the 
inner to the outer shell involves a change in its orbital 
moment, it is therefore to be expected that under the 
influence of light- absorption the magnetic moment of 
the absorbing ion would also alter One of us tried 
to observe this effect several years ago without any 
success, due, as it appears now, to the arrangement 
UHcd not being sensitive enough 

A((orthng to Bohr’s theory, tho magnetic moment 
of an atom or an ion can only be due to the presence of 
uncompensated orbital moments of its bound electrons 
The hypothesis of the existence of spin moments in 
electrons introduced by Uhlcnbeck and (JoucUmit has 
conaideiably met eased oui understanding of mtra 
atomic phenomena Attention has recently been 
directed by Saha (Natukf 126, p 163, Fob 1, 1930) 
to the part played l>v the spin moment of electrons in 
producing absorption in the visible region m certain 
paramagnetic salts 

Saha advances the view that in a salt, like chromic 
chloride, the absorption m the visible region is entirely 
due to the outer electrons of the Cr f++ ion The moat 
stable states * f tho ion are *F and *P t and tho 

next highei ones are 2 //, 2 6 f , and a /> The transitions 
from one to the other are brought about by the reversal 
of the sum axes of one of the d electrons of the CT +++ 
ion Tno average difference in energy between the 
two sets of terms ih about 20,000 cm ( d - 4016 m^) ( 
which m near the absorption region of Cr ++h Fiom 
this, Saha concludes that the absorption of light in 
the visible region is due to some of the ‘ d ’ electrons 
changing then ‘ r 1 vector from H \ to - J 

About the same time S Kato has, in a senes of 
papcis 44 On the Absorption Spec tra of Salt Solutions 11 
{Sc Hep Inst Phy Chetn Res , Japan, vol 12, p 230, 
vol 13, pp 7, 49, 1930), shown that in the case of 
certain paramagnetic ions of vanadium, chromium, 
molybdonum, etc , in solution, their absoiption spectra 
contain, besides regions of continuous absorption, also 
certain regions of selective absorption , for example, 
in the case of the violet solution of cliromuim chloride 
in water, she finds two selective absorption regions 
with wave lengths 4160 (24,100 cm ^ l ) and 5600 
(18,200 cm -1 ) These absorption frequencies are, 
according to her, in fan agreement with those emitted 
during the following transitions of the Cr f++ ion, 
4 F' - *H'- 20,718 cm -» and 4 F' - 14,758 cm 

when the influence of tho surrounding water molecules, 
etc , is taken into consideration The difference 
between tho two observed absorption frequencies is 
6900 cm ~ l and is in good agreement with the mean 
difference = 6960 cm “ l 

As tho transition of an ion like Crt** from its most 
stable state to the next higher one represents a pxhio- 
tion of its spin moment, then on the view that the 
magnetic moment of these ions depends mainly on 
there resultant spin moments (Bose, Ze%t / Phy a , 43* 
864 , 1927), such transitions will always be accom 
pamed by a reduction of their corresponding magnetio 
moments and therefore of the susceptibility of the 
salts containing them For some time past we have 
been engaged in investigating this subject and have 
obtained definite evidence of the lowering of the 
paramagnetic susceptibilities of solutions of qom 
pounds of iron, nickel, cobalt, chromium, and copper’ 
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For example, we took a solution of chromio chloride 
(green), which according to S Kato has the following 
absorption regions 4300 m/* and 6100 m/* Light 
from a mercury vapour lamp was passed through 
suitable filters to out off entirely the infra-red radiation 
and to transmit either 4368 m p or 5460 m/* and 5790 m/* 
only, and allowed to fall on a bulb containing chromic 
chloride (green) solution In the latter case, prelimin¬ 
ary observation showed that the line 5460 is very 
little absorbed by the green chromic chloride solution 
In both the experiments, a definite lowering of the 
susceptibility was observed, as indicated by the deflec¬ 
tion, in an inhomogeneous magnetic field with a steep 
gradient, of the small bulb containing the solution, 
which was suspended from a torsion arm Solutions 
of nickel and feme chlorides, copper sulphate, etc , 
show selective absorption in the near infra red, and the 
decrease of their susceptibilities due to such absorp¬ 
tion have also been observed These investigations, 
which have so far yielded only qualitative results, are 
being continued D M Bose 

P K Raha 

Dept of Physics, 

University College of Science, 

92 Upper Circular Rd , Calcutta, 

Feb 12 


Negative Attenuation of Wireless Waves at 
Broadcast Frequencies 

Attention has been directed from time to time 
to negative attenuation observed on wireless waves 
piopagatmg over land Ratcliffe and Barnett have 
noticed increase of field intensity with distance m 
their observations on Daventry (1600 metres) 1 Re 
cently Barfield and Munro also noticed that the 
field strength of 2LO at a distance of 10 km was 
slightly greater than the figures calculated according 
to the well-known propagation equations * These 



Fig 1 —Ratio* of observed to calculated value* of field inteiuitle* 
of tlw Bombay Broadcasting Station for weekly average* of observed 
intenaitiee The broken line represent*} monsoon period, when 
observation wai impossible, due to thundery weather 

observations refer to long waves of the order of 1600 
metres or to short distance field strength expenmonts, 
at positions so close as 10 km from the transmitter 
The present note deals with a type of negative 
attenuation effect observed on a 357 1 metre wave 
at a great circle distance of about 640 km Fiold 
intensities of the Bombay Broadcasting Station were 
measured in the laboratories and gave an average 
ratio of more than 2 5 1 between the observed and 
calculated values The ratio sometimes reached 
an abnormal figure of 7 1 in the early part of the 
yew, dwindling down to about 2 1 about the middle 
of the year (Fig 1) These consistent abnormally 
high signal strengths are believed to be a clear case 
of negative attenuation at great distance from broad¬ 
casting stations 

Three features of this service may be mentioned 

(o) Excessive fading with periods of very strong 
signals 
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(b) General poor audibility with daytime trans¬ 

mission 

(c) Abnormally strong signals during wintry 

months as compared with summer-time re¬ 
ception 

It is suggested that the major part of reoeption is 
due entirely to the indirect or the sky ray, the ground 
wave being almost wholly absorbed The topo¬ 
graphy of the country intervening between the 
transmitter and the reoeiver lends support to this 
view. The former is situated at sea level at the base 
of a long mountain range, away from the receiver, 
which is itself about 3000 feet above sea level The 
mountain range is about 10,000 ft high and covered 
with dense tropical forest regions This would, no 
doubt, exercise considerable shielding and absorption 
effect on the ground ray 

The propagation equations having failed to ex¬ 
plain these abnormal results, attempts were made to 
apply Sommarfeld's theory of wave propagation on 
land, taking account of dielectric constant and 
ground conductivities The modified equations as 
obtained bv Rolf 3 were used The ground constants 
and calculated attenuation factors are tabulated 
below 


Authority 

A 

Conductivity 

Dielectric 

Constant 

Attenuation 

factor 

Barflold 

365 

6 4 x 10 14 

10 

0 18 

Ratcliffe and 
Barnett 

360 

o 

X 

10 

0 025 


From these factors, the obsorvod value of inten¬ 
sities would appear to be 14 and 100 times the ex¬ 
pected figures Apparently the ground ray is very 
feeble and the sky ray gives a strong signal of variable 
intensity It is significant to compare these ratios 
with the ratio of the observed indirect and direct 
ray intensities According to Eckersley 4 this ratio 
is 10 for a wave length of 375 metres and at a distance 
of 600 km from the transmitter 

It is concluded that the negative attenuation 
effect referred to above is explained by the prob¬ 
ability that the observed field stiength is duo en¬ 
tirely to the indirect ray, all piopagation equations 
applicable to ground level transmissions giving signal 
intensities winch are too low 

S R Kante bet 

Communication Engineering Laboratories, 

Indian Institute of Science, 

Bangalore, India, Jan 28 

1 Proc Camb Phil Soc , vol 13, p 300 
• Jour FEE vol 67, p 254 
1 Proc Inti Radio Erxgxnccrt, \n\ 1ft Mo 3 

4 Service Aron of Broadcasting Stations , British Broadcasting 
Corporation s Private Publication 


Variable High Resistance Grid Leaks 

The difficulty of obtaining very high rowntances 
for certain forms of expenmont can bo ovorcome by 
the use of suitable photoelectric cells, as has been 
suggested by Messrs Adam Hilger, Ltd Not only 
have these the necessary resistance, but also they can 
be made to a<t with controlled variability as variable 
grid leaks This result we have obtained by mount¬ 
ing the photoelectric cell and grid connexions of 
a capless valve on amber and vitreosii, the valve 
itself being suspended in a ring of vitreosii The 
cathode of the photoelectric cell is attached to the 
grid, and the anode to whichever side of the filament 
is found most suitable The cell is completely 
darkened except at one point where it is exposed 
to a small lamp lit from batteries controlled by a 
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continuously variable rheostat The lamp connexions, 
batteries, and rheostat are contained in a screened 
tube and box, with the screen earthed to avoid varia¬ 
tions due to the adjustment and handling of the 
rheostat 

A large range of high resistance variation can be 
obtained by choice of the material of the cell and 
cathode, by the nature of gas used, or by degree of 
vacuum No battery is required, the difference of 
potential across the cell being merely the difference 
of potential between the gnd and the filament leg 
to which attachment is made The apparatus in 
winch uno is being made of this variable high resist 
anco is a modification of that described in the British 
Journal oj Radiology t March 1930, foi detection of the 
variable electric field of the human body 

W K Bo\n 

Glasgow, Feb 25 


The Velocity of Light 


In Natukf of Oct 22 1927 p 502, I summarised 
the observational evidence lespectmg the velocity of 
light In Astronomisrhe Naihrirhten , No 5530, I 
pointed out that this c \ idem e is in favour of a decrease 
of this velocity, which is assumed to he constant 
owing to c oilsidorat urns of a theoretical order only 
I have just heaid of a determination of this 1 con 
stant ’ made bv Karol ub and Mittelstaedt (Phys Zeits , 
vol 29, pp 098 702 , 1928) in July 1928 that is, since 
the last determination (299,790 J-4 km /sec ) made 
by Michelson at the beginning of 1920 The average 
of 755 measures gave 299,778 _L 20 km /stx It ih 
remarkable that tins is 18 km /sec less than the value 
obtained by Mitholsnn, and falls m good alignment. 
With the laHt three determinations mode in the piesent 
century 


1902 4 
1924 0 
1920 0 

1928 5 


Pei rot in 
Mu lit Ison 

t * 

/ Karolus and) 
\ Mittelstaedt I 


299,901 ± 84 km /sec 
299,802 ± 30 
299,796 t 4 

299,778 -fa 20 „ 


If the velocity of light is constant, how is it that, 
invariably , new determinations give values which are 
lower than the last one obtained, tho observations 
distributing themselves ho as to put in evidence an 
excellent linear law of variation, as can be ascertained 
by plotting the above results The graph does not 
show tho slightest sign of a tendency to approach 
asymptotically a horizontal line It is frankly oblique 
to the axis of time There are twenty two coincid¬ 
ences in favour of a decrease of tho velocity of 
light, while them is not a single one against it 

The velocity of light is affected by magnetism, and 
the measurements of this * constant r am pei formed m 
a magnetic field of varying intensity, namely, the 
earth’s magnetic field, yet no collection seems to be 
applied to allow for this variation in the physical 
conditions in which the experiments are c arried out, 
or m any other which may be present 

Vrkijan has shown (Zeits fUrPhye , vol 63, pp 088 
091 , 1930) that a decrease m the velocity of light is 
not in contradiction with the general theory of rola 
tivity Certainly it is time that the constancy of 
this velocity should be established beyond doubt on 
experimented evidence, instead of merely postulated 
theoretically 

The relatively large error of tins new determination 
prevents it from deciding the nuestion A redeter 
mination of the* 1 oonstant ’by Michelson would settle 
it once for all M H J Ohkury dk Bray 

40 Westmount Road, Eltham Park, 

London, S E , 

Mar 8 
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Hydrolysis oi Acetone in Ultra-Violet Light 

In the course of our investigations on the hydrolysis 
of acetone in ultra violet light, we have measured the 
effect of the variation of light intensity on this re¬ 
action and found a direct proportionality between 
incident light intensity and reaction velocity Two 
sets of experiments were earned out, in one of which 
the intensity was varied by means of a rotating sector 
and in tho other by using diaphragms of different 
apertures The results, in both cases, give a fairly 
constant value of the ratio, chango/intensity The 
detailed results of these expenments and their dis 
ruasion will be published shortly elsewhere 

We have fuither observed that when aqueous solu¬ 
tions of acetone are exposed in closed plane-walled 
quartz vessels to tho full light of a quartz mercury 
lamp, as well as acetic acid, formaldehyde is formed m 
quant it ios sufficient to bo detected and estimated colon 
metrically Bowen and Watts 1 could not detect any 
other product except acetic acid under similar con 
ditions In our opinion, the low quantum efficiency 
(0 2) found by these investigators for this reaction 
maj bo partly duo to the formation of formaldehyde 
Experiments to confirm this idea and re determine 
tho quantum efficiency are proceeding and will be 
reported in due course M Qxjrkshi 

N A Taher 

Department of Chemistry, 

Osmania University College, 

Hyderabad Deccan, Jan 22 

1 Jour ( hem or , 129, 1011 1026 


Measurement of the Electrical Conductivity 
of Electrolytes 

In Nature of Mar 21, p 441, M Lecomte du Nouy 
outlines improvements in the method commonly used 
to measure the electrical conductivity of electrolytes 
We are particularly intei osted in this communication, 
and think it may be woith while to record that we are 
making a senes of such determinations on solutions of 
phenol m water, using these modifications, but with 
the fuither refinement of a Wagnei earthing device 
We hope to publish results shortly 

O Rhy*j Howell 

College of Tec hnology, C Handford 

Manchester, 

Mar 24 


Red Snow in Persia 

On several occasions I have observed 1 red snow 1 
on the mountains in Bakhtiari country, south west 
Persia It usually occurs m patches a couple of yards 
wide and a score of yards long, lying with normal white 
snow To day (Feb 14), however, the phenomenon 
occurred on an entirely different scale a whole moun¬ 
tain side being covered with 4 red snow * Two days 
ago, a heavy fall of snow occurred, lying down to about 
0000 ft above the sea level Yesterday was mild and 
misty, while to day was misty in the morning but 
clear in the afternoon The mist cleared away from 
above downwards and had dispersed above 5500 ft 
above sea level by 10 am There were a few cloud 
pennants to be seen infrequently tailing from the 
higher peaks 

Kuh i Javanbm (10,000 ft) and Kuh i Shirgun 
(9500 ft ) are the two mountains on which the ‘ red 
snow ’ was seen Both are smooth topped ndgea run¬ 
ning north west and south east The south west flank 
of each is a dip slope of Cretaceous limestone now snow- 
clad An irregularity at the south east end of Shir¬ 
gun has produced an extensive faoet facing directly 
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south Viewed at 10 am, this facet, of the order of 
1000 ft high and 2500 ft broad at its base, and situated 
above the 8000 contour, appeared to be coloured light 
orange-pink and contrasted strongly with the pure 
white of the snow on the rest of the south west flank of 
Shirgun and Javanbin By 3 pm the pink colour had 
spread all along the south west slope of Slurgun, a 
matter of 4 miles, and Javanbin was coloured on its 
lower slopes although the top 1000 ft remained white 
By thiB time the original south facing facet of Shu gun 
was mottled pink and white 

The phenomenon of * red snow * is well known to tho 
tribesmen, who associate the colour with rapid thawing 
of the snow in the early spring 

J V Harrison 

Chulbar, Feb 14 

Forestry Research 

The articles in Nature of Feb 21 and 28, reviewing 
the work of the Forestry Commission, prompt me to 
express the wish that they may be perhaps followod 
by one dealing with certain aspects of forestry research, 
more especially with recent work bearing on the lm 
jwrtance of biological soil factors in relation to tree 
growth 

For example, the significance of mycorrhiza in nuti i 
tion, and the urgent need for laboratory research 
directod to piomote control of its formation in now 
plantations, have long been matters of concern m tho 
Swedish h orestry Service and are becoming so xn those 
of other countries that is, in certain of the North 
American States In Sweden, a close wotking alliance 
between forestry expert and botanical specialist has 
alroady produced significant results 

In Groat Britain and many parts of the Empn o the 
matter is one of special interest and concern in view 
of the extensive afforestation of non woodland soils 
and the use of exotic tree species 

M C Raynkk 

Bedford Colloge for Women, 

Regent’s Park, N W 1, 

Mar 13 

Dr Rayner’s letter is of value since it voices a 
matter which has already boon commented upon in 
previous issues of Nature The urgent need of a 
close co operation between the forester and tho 
specialist, whether botanical, zoological, or chemical, 
should be beyond dispute The woikmg alliance which 
has come into being in Sweden — foresters, timber 
companies, and scientific research centres—will well 
repay study, as also the amalgamation of various 
interested bodies in New Zealand The great Forest 
Research Institute at Delira Dun furnishes a further 
illustration Whilst, however, these examples merit 
the closest study, a slavish imitation of any one by 
Great Britain may result m wasteful expenditure, and 
also lead to much overlapping of investigation and 
research work There are instances where the creation 
of Government research laboratories paid for out of 
public funds are justified, if not indispensable for the 
time being In other cases this is not so Research 
work can be safely left, and with the certainty of 
better results, to already existing centres, grants being 
made by the Government department concerned to 
cover the cost of certain pieces of investigation work 
required to be undertaken 

It is hoped to consider this question in fuller detail 
in a subsequent number of Nature Meanwhile Dr 
Rayner’s recent paper, 11 Myoorrhiza in Relation to 
Tree Growth ” (published in the Emptre Forestry 
Journal, vol 9, No 2, 1930), furnishes an illustration 
in point* Editor of Nature 
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/^-Transformation 

The theory of radioactive transformation on the 
basis of wave-mechanics was initiated by Gamow and 
Condon and Gurney The consequences have been 
worked out in detail by Bom 1 and Kudar 1 But 
Heisenberg’s objection to the construction of particles 
out of packets of Schrtkimger waves, that they tend to 
spiead out in course of time, has not yet been met 

It would be interesting to consider the chances of 
a and ft particles being emitted from the nucleus as 
such Restricting ourselves here to ft radiation and 
taking into ac count the relativity variation of mass, it 
is easily Verified that the acceleration (or deceleration) 
of a fast electron due to the same force is (1 - v % jc l ) ll% 
of its Newtonian value The electron can, therefore, 
overcome a higher obstacle under relativity mechanics 
than under the Newtonian 

If E is the total energy of particles inside the nucleus, 
E' is the minimum energy which enables an electron to 
jump over tho potential barrier, N ' is tho number of 
particles inside the nucleus possessing tho enorgy E or 
more, and N the total number, we see that the radio 
active properties would depend upon the number N' 
Using hermi Dirac statistics, we find 

always positivo and 

dN'~ j E'T E' IE 9 3 /® E'*dE 1 

df ~ const (e» i e/KT + 1 + r 'oT + 2 J s £+mr + 1 ) 

Thus N always increases with 2 r (the temperature 
inside the nucleus), and, subject to a certain restriction 
radioactive pioperties are a duect consequence Oi 
increasing atomic numbers More definite conclusions 
depend on precise knowledge, which is at piesent lack 
mg, of the potential barrier 

B M Sen 

Rajsliahi College, Bengal, 

Feb 10 

1 7*\t f Phu» , Bd 58, Wtt 11)20 

1 Zed f Phyt, Bd 5J, 61, 05, 106 1020 Bd 54 297 1920 


The Swimming of Cuttlefish 

In Nature of June 14, 1930, p 893, F S Russell 
and G A Steven publish some observations on the 
movements of Sepia officinalis , spec lal attention being 
given to the part played by tho siphon These re- 
seaiches am a confirmation of what was soon by me 
so long ago as 1912 (InterrifUionale Monatssch/rijt filr 
Anatotme und Physiologic , Bd 39, 1912) and clearly 
explained in Figs 33 and 34 of my paper (p 129) 

OsVALDO POLIMANTI 

Istituto di Fisiologia, 

R University di Perugia 


We are indebted to Prof Polimanti for directing our 
attention to his previously published observations on 
the swimming of cuttlefish We have not access to the 
journal in which his work was published, so, unfortun¬ 
ately, have not at the time of writing beon able to 
read it We felt that so obvious a feature m the 
swimming of the cuttlefish must have been seen be¬ 
fore , being unable to find any reference to it, we 
published an account in the hopes that the information 
might eventually find its way into English text books, 
in which the use of tho siphon m cuttlefish swimming 
is given as only for backward darting 

F S Russell 
G A Steven 
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Forests, Climate, Erosion, and Inundations 


I T^OR centuries a popular belief has existed that 
- forests induce or attract rain With the pro¬ 
gress made in the conservation of the forest on 
carefully prescribed plans of management, the 
forester took a hand in the controversy which, with 
the diminution of the area of forest in the more 
populous parts of Europe, gradually arose round 
this matter A considerable literature is devoted 
to the problem of the influence of forests on rainfall 
and other forms of atmospheric precipitation 
Until recently the opinions held and the arguments 
advanced for and against the effects of the forest 
on climate have been more or less one-sided and 
based to a great extent on generalisations 

During the last few years this important matter 
has entered on a new and most promising stage in 
its history On the subject of the general question 
of forests and rainfall, etc , two papers representing 
the opposite opinions held m this matter nave been 
published , the one, " Forests and Water in the 
Light of Scientific Investigation ”, by R Zon f of 
the U S Department of Agriculture (1927), and the 
other, ** The Influence of Forests on Rainfall and 
Rim-off ”, read by Dr C E P Brooks before the 
Royal Meteorological Society (1927) Since these 
two papers, several other important contributions 
to this subject have appeared In 1929 Mr B O 
Coventry published a paper on “ Denudation of the 
Punjab Hills ” which was reviewed in Natxjbb of 
Feb 1, 1930 In the same year a Kenya Forest 
Department pamphlet appeared entitled “ The In¬ 
fluence of Forests on Climate and Water Supply in 
Kenya ”, by J W Nicholson (of the Indian Forest 
Service, now Forest Adviser to the Governments 
of Kenya and Uganda) and A Walter, Director, 
British East African Meteorological Service 
Previously to Mr Coventry's report, Mr L B 
Holland, of the Indian Forest Service, had been 
specially deputed by his Government to make a 
tour of inspection m the outer hills of the Punjab in 
1927 and 1928, his report on the matter (“ A Report 
on Denudation and Erosion in the Low Hills ot the 
Punjab ”) being published in 1928 At the Punjab 
Engineering Congress, 1930, held in Lahore, a paper 
entitled “ Erosion in the Punjab Himalaya and its 
Probable Effect on Water Supplies ” was submitted 
to the Congress by Messrs L 13 Holland and H M 
GUover, the latter also of the Indian Forest Service 
The two latter examples from Kenya and the 
Punjab are of high interest, since in one case we 
have at length the necessary association and col- 
aboration of the forestry expert with the meteoro- 
ogist, whilst in the other an equally important 
issociation, where great Irrigation works depend 
entirely upon the permanence of the water supplies, 
>f the forest and irrigation officers 
Finally, in Maiirxauz pour Vetude dea c alam\lfo 
[No 23, No 3r, 1930), ls&ued by the Soci^fo de 
S^ographie de Geneve under the auspices of the 
Committee of the International Red Cross and the 
League of Red Ctobs Societies, a paper appears, 
l< Les Fordts et les inondations ”, by MM Delvalle et 
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J DeWvoie At first sight it appeared a matter for 
surprise to find forestry matters being taken up 
by the Red Cross But the reason soon became 
obvious It was one of the most serious effects of 
erosion, inundations and their often appalling 
catastrophic effects on the populations in the lower 
hills ana plains, which proved the point of interest 
to the Red Cross Societies 
It may be maintained without fear of contra¬ 
diction, by those possessing any knowledge of this 
complicated question of forests, climate, erosion, and 
inundation, all of which are covered m the papers 
above mentioned, that the latter in their several 
ways have made a valuable contribution to our 
knowledge They mark a distinct step forward in 
the direction of possible practical results in coping 
with the several evils resulting from man’s ignorant 
action upsetting Nature’s balance between the 
forests, water supplies, and unforested lands In 
the present article, more than a bnef analysis of 
these papers is impossible their close study will 
well repay those interested in these questions , as 
also those responsible, from the positions they hold, 
for checking further destruction and undertaking 
remedial measures to minimise the harm already 
resulting from ignorance or vandalism 

The present position of the controversy on forests 
and rainfall is well summed up in the Kenya 
pamphlet by Nioholaon and Walter R Zon, the 
American authority, holds to the belief that forests 
mduce rain, and that the most important influence 
of forests is their capacity for regulating the flow of 
surface water, and consequently the streams issuing 
below them Zon has collected and puts forward to 
support his views a large number of data and ob¬ 
servations, the value of which is fully recognised 
by the Kenya authors, although they believe that, 
as also m the case of Dr Brooks, data contradictory 
to the theories of these two are ignored, whilst un¬ 
supported generalisations put forward will not bear 
scientific analysis Brooks holds the point of view 
opposite to that of Zon, and his treatment of the 
matter is on the more scientific plane, though 
generalisations also appear 
As most forest officers who have given thought 
to and had any practical experience of the problems 
involved are aware, it is due to the fact that so 
much theory has been indulged in and so much 
written that would not bear either scientific analysis 
or (as, if not more, important) such practical field 
tests as were feasible, that has led to this question 
being neglected m the past—m fact, it might even 
be added, to the question being treated with de¬ 
rision by a certain type of forest officer, by the 
pubko, and by the civil authorities The last were 
only too ready to close their eyes to the damage 
being done, owing to the outcry which they knew 
would arise from the people engaged in destroying 
unchecked the forests which had for so long played 
their protective part in, as we are now learning, a 
very varying degree and maimer 
It is unnecessary to consider here the elementary 
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ideas upon the direct and indirect benefit* of forests 
from a climatic point of view m different regions of 
the world Any text-book will afford a summary 
Zon’s and Brooks’s publications must be consulted 
for their full views The pamphlet by Nicholson 
and Walter is important, since it marks one of the 
first, it is believed, practical contributions to the 
possible effects of (a) destruction of forests, (6) 
afforestation of certain types of area on the ohm ate, 
and especially rainfall, in Kenya and Uganda Even 
if put forward tentatively, they are practical sug¬ 
gestions For example, one of the conclusions 
arrived at is ” that under favourable circumstances 
mountain forests in East Africa can induce occult 
precipitation (fog or dew) up to at least 25 per cent 
of the total annual rainfall ” Perhaps tne most 
interesting conclusion of these authors is, however, 
on the subject of * instability rain to which they 
correctly assign the importance of a chapter to 
itself Instability rain is a matter of supreme im¬ 
portance in some parts of the tropicB Dr Brooks 
describes it as due “ to the warming up of the 
surface layer of air to a point at which it is poten- 
tially higher than the air above it The potentially 
light air begins to nse, at first in thin threads which 
produce scattered cumulus clouds, and finally, if the 
process continues far enough, m thicker columns 
which cause cumulo-nimbus clouds with rain and 
perhaps thunder and hail The potential density 
of the air depends mainly on its temperature and 
partly also on its humidity ” Nicholson adds a 
few further remarks to supplement this description 
“ In East Africa instability ram falls on Btill after¬ 
noons usually after bright sunny mornings It is 
frequently accompanied by thunder and is always 
very local in its distribution In some parts of 
Uganda to lessen the contingency of crops failing 
the natives cultivate two shambas some miles apart 
from one another Unfortunately the European 
oannot copy this practice, but where the instability 
ram is the prevailing form of rainfall he can select a 
long-shaped m preference to a square shaped farm ” 

Brooks minimises the possible effects of forests 
on instability ram It may be accorded, however, 
to the Kenya authors, as a result of their investiga¬ 
tions, that they have advanoed good evidence for 
their present conclusion that " wherever meteoro¬ 
logical conditions in East Africa are favourable to 
the production of instability ram the possibility and 
quantity of such rain is greatly increased by the 
presence of forests ” 

Wind, and its connexion with a general con¬ 
sideration of this question, is dealt with in the 
Kenya pamphlet, but limits of space preclude 
further discussion of the interesting data 

Allusion has already been made to Mr Coventry’s 
paper on the denudation of the Punjab Hills The 
report, written as the outoome of an examination 
made of the lower hills by Mr L B Holland, 
furmshoe evidence that the Punjab Government has 
at length become alive to the seriousness of the 
position which disafforestation, excess grazing, and 
so forth, has brought about over large areas of the I 
lower hills The best known example of the results 
following the unchecked removal of forest growth 
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on a friable geological formation is the oase of the 
Hoshiapur chos y which was being quoted so far back 
as 1877 Under a mistaken polioy, the scrub forest 
on the hills was apportioned out amongst the vil¬ 
lagers With increasing population, increasing de¬ 
mands for fuel, and large calls upon the grazing 
(owing to the far larger herds now Kept, due to the 
more settled conditions under British Government), 
the hills were entirely denuded , enormous areas of 
valuable agricultural land were submerged by the 
tons of debris brought down through the rapid 
erosion of the now bare hills, and desolation super¬ 
vened over part of the area known as the Garden 
of the Punjab This is well-authenticated history 
But much devastation of forest, with increasing 
erosion and denudation, has taken place since, and 
the position reached is now considered so senous 
that interference with the water supplies upon 
which the great Punjab irrigation schemes depend 
may be a not improbable future contingency The 

K r by Holland and Glover read at the Punjab 
o neenng Congress (1930) is an effort to focus the 
attention of the engineer upon this matter, owing to 
the senous effect of further unchecked forest clearing 
in the hills on the water supplies Afforestation is 
suggested, and the claims of building dams to arrest 
and catch the water pouring down bare hillsides 
during ram storms, as against the more natural and 
stable method of undertaking the same operation 
by means of afforestation, were discussed 
The last paper to which reference has been made 
is u Les Forets et leB mondations ”, by MM 
Delville et Del^voie This paper is wntten in the 
interests of Belgium by the Director General and an 
inspector of the Forest Service Their analyses of 
the effects of forests on water flow follow R Zon to 
a great extent, with whose deductions they fully 
agree, although they recognise that contradictory 
opinions are held They refer to the practical ex¬ 
periments on the subject of run-off from forested 
and hare areas which are being made m Switzer¬ 
land and in the United States Few dispute the 
argument that inundations have increased in late 
years in America, India, Afnoa, and even in Europe 
In some cases this increase (18 per cent m the last 
twelve years in the United States) is directly attri¬ 
butable to disforestation The oontrol work which 
has been undertaken in Alpme countries in Europe is 
well known The Japanese are engaged upon large 
afforestation schemes in Korea, mairdv for climatic 
reasons As a result of their survey of the position, 
undertaken owing to the senous inundations in 
Belgium of recent years, the writers of the paper 
under consideration lay down the following pohoy 
for the future " On peut conclure avec la Com¬ 
mission du Conseil sup<$neur des Forets, chargde 
d’une 6tnde sur les mondations, qu’il y a lieu de 
lufcter contro oelles-oi 

” 1 Par une s&iede meaures destinies 4 conserver 
et k renforcer l’6tat bois6 sur les colhnes et sur tous 
les plateaux 61ev&, dont beaucoup sont encore 
d6nud6s 

‘ ‘ 2 Par des travaux sp&i&ux de nature k ralentir 
la vitesse de l’eau sur tous les ruisseaux & pentes 
rapide, k allure torrentielle ” 
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The Nature and Scope of Physical Science 

II 

By Prof Herbert Dingle 


T HE present position of physical science is that 
a large body of observations have been cor¬ 
related by the two processes of abstraction and 
hypothesis Abstraction has led us virtual!} to a 
contorted space time, and hypothesis to a scheme 
of concepts unpicturable by the imagination Both 
space time and the scheme of concepts, however, 
by obeying prescribed rules, reproduce the data of 
observation so that out of pure conceptions, having 
only a rational meaning, wo can evolve, as it were, 
a very large part of the world of experience This 
is the great achievement of modern physical science 
The question that next arises is What is the re¬ 
lation, in the category of reality, however we may 
define that word, of the world of experience to the 
connecting world of thought? 

The question has been framed and answered by 
Sir Arthur Eddington and his answer is definite— 
the conceptual world is symbolic of the world of 
experience (“ The Nature of the Physical World ”, 
p xv) But clearly that is not sufficient , other¬ 
wise science would be merely a form of art, and 
there would be no justification for laboriously ex¬ 
pressing the obvious in terms of the incomprehen 
sible when any poetaster could give an intelligible 
symbol of the world with infinitely greater facility 
Apart from practical considerations, there are, so far 
as I can see, only two possibibties which can justify 
such ft procedure first, that the conceptual scheme 
is in some sense truer ’ than the world of experi¬ 
ence , second, that it reveals the existence of a 
connecting link between the diverse elements of 
expenence The fundamental characteristic of the 
views of science recently presented by Sir Arthur 
Eddington and Sir James Jeans is that the former 
alternative is adopted I venture to suggest that 
this is a mistake the conceptual world of physics 
is merely a means of making Nature intelligible 
to our minds and its laws aie not to be interpreted 
as the truth about Nature 

It is impossible hero to do more than indicate 
one argument supporting this statement Since 
physical conceptions are always changing, any 
truth they represent must bo exceedingly protean 
in form , on the other hand, the process of con ela¬ 
tion of observations goes on continuously, and is, in 
fact, what directs the ohanges of conceptions We 
oannot, therefore, regard the scheme of theoretical 
physics as tolling us anything definitive about 
Nature, except that Nature appears to be intelligible 
An important example of the point at issue is 
found m the question of determmacy It has 
recently been found advisable to suppose that there 
is a kind of indeterminacy m the behaviour of 
atoms, and this has been interpreted as a recogni¬ 
tion of mdeterjpnnaoy in Nature Such an interpre¬ 
tation seems to subject ud Again to the error from 
which we have recently become emancipated We 
have learned that abstractions (time, space, etc ) 
from phenomena are not to be foisted on atoms, 
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and we immediately celebrate the discovery by 
foisting the characteristics of atoms on phenomena 
There is another example, however, which merits 
more detailed consideration, namely, the relation 
of science to measurement Eddington (loc cit, 
p 275) and JeanB {“ The Mysterious Universe ”, 
pp 140 141) identify the domain of science with 
the domain of the measurable, and their great 
authority has been widely invoked by non 
scientific thinkers intent on ‘ putting science in its 
place ’ It is usually a very simple matter to de¬ 
cide whether an experience is metrical or non- 
metncal in character, and a ready solution of many 
of the difficult questions raised by science is avail¬ 
able if we can simply ignore everything that science 
has attempted to say of non-metrical experiences 
Artists, theologians, metaphysicians, and moralists 
are thus enticed into what I believe to be a fool’s 
paradise Not only so, but this false escape from 
the challenge of science is necessarily accompanied 
by a real deprivation of its benefits Art and re¬ 
ligion have much to gain by a proper use of scien¬ 
tific principles, and the sharp restriction of the 
domain of science to the metrical elements of ex¬ 
perience leaves them the poorer 

It is of course obvious that a large part of the 
data of science is non metrical in character The 
schoolboy’s name for chemistry is ‘ stinks not 
* balances and a veiy appropriate name it is 
Biologists observe the flight of birds very closely, 
but they do not trouble to apply the Fitzgerald- 
Lorentz contraction, not because it is too small to 
be important but because it has no relation to the 
kind of observation they are interested in It is 
clear, therefore, that much of the recording and 
augmentation of our experiences, which is essen¬ 
tially scientific, is not metrical This m itself is 
sufficient to refute the doctrine m question we 
need look no further m order to disillusion the 
non-scientific thinkers referred to above 

But this is not the whole of the matter No doubt 
Jeans and Eddington would admit this readily 
enough, and still adheie to their opinions For to 
them observations are just convement tools for 
leading us to the truth underlying phenomena it 
is that truth whioh they olaim is metrical Their 
doctrine applies not to the collecting of experiences 
but to their rational correlation, and they would 
say that when we come to analyse our experiences 
in order to discover the microscopic scheme of 
Nature, it is only the metrical elements that we 
can employ scientifically I observe a cup, for 
example, and I notice that it is yellow m colour 
and hard to the touch Those experiences I share 
with other normal people, and they are not prim¬ 
arily metnc&l But when they are absorbed into 
the scientific scheme, it is only the metrical part of 
them which is used The yellow colour, which I 
happen to dislike and of which someone else might 
be very fond, is represented only by a range of 



April 4, 1931] 


NATURE 


527 


wave-lengths \ about which neither of us has any 
motions at all The hardness is represented by 
electro-magnetic forces 1 (or modifications of 
space-time ’) which are definable by means of 
equations Through these metrical quantities, all 
that is scientifically tractable m the yellowness and 
tiardness of the cup is expressed, and the other 
qualities of yellowness and hardness are left over 
is belonging, according to Eddington, to the extra- 
wienfcifio domain of experience, or, according to 
Jeans, so far as I can gather, to the domain of 
Husions 

This idea, as Eddington clearly points out, re¬ 
quires that science is a closed, self-contained sys¬ 
tem, including all that is metrical in our experi¬ 
ences But it is difficult to see how the existence 
of this closed system can be established Even in 
the metrical part of our experiences there are 
phenomena which he outside it Take motion, for 
example The system includes the motion of a 
somet, but it does not include the motion of a fly 
We need consider none of the non-metrical aspects 
of the fly, but only its motion as a piece of matter 
The matter is made up of protons and electrons, 
Formed into atoms indistinguishable from those of 
the comet, and its motion can be described com¬ 
pletely in terms of space and time Nevertheless, 
the motion of the fly is essentially of a different 
Lharocter from that of the comet, it cannot be 
included within the closed system of metrical 
physics Although itself metrical, we can make 
nothing intelligible out of it unless we associate it 
wuth something non metrical, which we call ( life ’ , 
ind if anyone thinks that motions associated with 
life are so entirely incalculable as to be outside 
icience, he should reflect for a moment on the sig¬ 
nificance of a fly-paper 

The fact is that science is fitted to deal with 
ill experiences which are common to all normal 
people Such of these experiences as are metrical 
in character aro largely—but, as we have just seen, 
not entirely—susceptible to correlation by the 
present scheme of physics The others appear to 
bo amenable only to conceptions which are indi 
^dually different but ultimately of the same 
character For these experiences also we employ 
distractions and hypotheses The abstraction of 
apace time is irrelevant, so we leave it in the 
phenomena and instead take out such concepts as 
life, mind, will These are just as truly abstrac¬ 
tions as are space and time the ‘ I ’ of psychology 
is as valid a scientific idea as the ‘ 1 * of mathe¬ 
matics, and has perhaps stiff more right to be 
nailed an imaginary quantity, for it can at least be 
imagined Similarly, we employ hypotheses The 
hypotheses of protons and electrons are irrelevant, 
*o we conjure up such ideas as organic evolution 
and subconsciousness We observe and we cor¬ 
relate by the same methods as those employed m 
physios, and to a certain extent we can predict 
events In every respect our treatment of these 
experiences has the same character as that of the 
metrical experiences It appears to be an arbitrary 
ind extremely inconvenient use of language to call 
the one treatment scientific and the Qtner not 
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Eddington gives an admirable example (loo cit, 
pp 251-252) of the supposed limitation of science 
to measurement He describes an imaginary ex¬ 
amination question in which an elephant is assumed 
to slide down a grassy hillside and it is required to 
find the time of descent He points out that in 
solving the problem we do not consider the ele¬ 
phant but merely its mass, namely, 2 tons Simi¬ 
larly, the hillside is represented by a slope of 60° 
and a coefficient of friction Thus the poetry fades 
out of the problem and only ‘ pointer readings * 
arc left 

Now the whole secret of the matter is in the ob¬ 
ject of the inquiry, which is mentioned as a sort of 
after thought “ The question presumably was to 
find the time of descent of the elephant ” Natur¬ 
ally, since the time of descent is essentially a 
metrical quality, we should expect the relevant 
parts of the data to be motucal in character But 
suppose the further question is put “ To find the 
damage done to the elephant ” “ Two tons ” is 

of no use now , the living, smuggling, trumpeting 
animal must be reckoned with We can do without 
a knowledge of the slope of the hill, and the co¬ 
efficient of friction ' leaves us cold ' As before, 
the poetry fades out of the problem, and it takes 
the metrical elements with it , but there is still 
something left, and that something is scientific- in 
character It involves such things as abrasions 
and broken limbs , it is approaihable with chloro¬ 
form and X rays , the problem requires a know¬ 
ledge of the anatomical structure and physiological 
processes of elephants—that is, scientific know¬ 
ledge , and the answer can bo stated in scientific terms 
conveying the same meaning to all normal people 

The division of common cxpenoncc into metrical 
and non-metncftl parts, of which only the former 
can be dealt with scientifically, therefore appears 
too simple The whole of common exponent e is 
open to scientific treatment, port of that which is 
metrical is included m the physical scheme, and 
the lemaindei, together with the non metrical 
elements, must be placed in a different scientific 
category—or perhaps more than one such category 
Even this does not exhaust the potentialities of 
science, for it has an influence outside its own 
proper sphere, namely, among those experiences 
which are peculiar to the individual Such ex¬ 
periences are not in themselves subject to scien¬ 
tific treatment but, by virtue of a parallelism 
which exists between them and experiences which 
are so subject, they cannot lie considered os if 
they were altogether independent of science , or, 
rather, if we do so consider them, we aie closing 
our minds to much relevant information It is 
common knowledge that a man’s temper, which is 
outside the scope of science, shows a close relation 
with the condition of his digostion, which is very 
largely, at least, susceptible to scientific treatment 

This point, though sufficiently obvious, is widely 
overlooked It is frequently supposed that by de¬ 
fining the field of science we define its influence 
The former problem is difficult enough but not 
insuperable the latter is not likely to be solved 
in our day 
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Obituary 


Mr Spenobr Lb M Moore 


M r spencer le marchant moore, 

who died on Mar 14 last at the age of 
eighty years, joined the staff of the Herbarium 
at the Royal Gardens, Kew, in 1872, on leaving 
University College, where he gained the gold medal 
for botany Few young men have had the oppor 
tuiuty of training in so brilliant a school of sys* 
tematists as Kew then offered Joseph Hooker 
was director, Daniel Oliver was m charge of 
the herbarium with J G Baker as his second, 
and George Bentham was m daily attendance, co¬ 
operating with Hooker on the “ Genera Plantarum”, 
the greatest classic of plant taxonomy Moore, 
who was about twenty one years of age, quickly 
got to work Between 1875 and 1880 he contri¬ 
buted a number of papers to the Journal of Botany, 
partly m co operation with J G Baker, on collec 
tions from North China, tropical Africa, and the 
Mascarene Islands, and on various genera of Orchids 
and Acanthacese In 1877 appeared, in the same 
Journal , the first of his “ Alabastra diversa”, a senes 
of descriptions and cntical notes bearing on genera 
and species of flowenng plants, which, except for a 
long break from 1880 to 1899, continued almost 
yearly up to 1929 From 1877 until 1879 he assisted 
Henry Trimen in the editorship of the Journal 
Then came a break An unfortunate difference 
With Hooker led to Moore’s resignation in 1880, and 
an attempt to obtain a post in the Department of 
Botany of the British Museum was unsuccessful 
During the ten years that followed, he turned his 
attention to plant cytology and a succession of 
papers entitled “ Studies in Vegotable Biology " 
appeared under his name in the Journal of the 
Linnean Society They dealt with such subjects 
as continuity of protoplasm, effect of light on proto¬ 
plasmic movement, and the nature of callus But 
he was a lone worker, his papers attracted little 
attention, and one feels that he had got out of his 
proper element However, in 1891 came an oppor¬ 
tunity He joined os botanist a prospecting ex 
pedition to Matto Grosso, Brazil, and returned with a 
large collection, the elaboration of which, com prising 
many new genera and species, and a general account 
of the vegetation of the district, filled 250 pages of a 
volume of the Linnean Society s Transactions It 
was distinctly his magnum opus In 1894-96, he 
joined a small gold-seeking expedition to the in¬ 
terior of Western Australia, and his “ Botanical Re 
suits and Observations on the Nature and Rela 
tions of the Desert Flora”, also published bv the 
Linnean Society, was a valuable contribution to 
the botany of a little known area 

Then m 1898, Moore came to anchor m the De 
nartment of Botany of the British Museum as an 
* unofficial assistant \ and from then until the time 
of his death worked steadily on the Museum collec¬ 
tions His interests lay chiefly with the families 
Composites and Acanfh&ceee and the Australian 
flora But there were few families erf Dicotyledons 
of which he had not a working knowledge, and the 
results of his work appeared in a continuous stream 
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of critical descriptive papers In the preparation 
of accounts of important collections received at the 
Museum, the elaboration of the gamopetalous and 
apetalous Dicotyledons generally fell to his share 
Since William Fawcett’s death in 1926 he had been 
helping towards the completion of the “ Flora of 
Jamaica ” He had finished the Composites and the 
greater part of the Rubiacees, when a paralytic stroke 
abruptly ended his work, m his eighty first year 

Few botanists have left such a lull record of 
cntical taxonomic Bpade work, or have accumu¬ 
lated so extensive a knowledge of the minuti© 
of the genera and species of flowering plants 
Spenoer Moore’s kindly personality and his invalu¬ 
able help, always ungrudgingly given, will be 
greatly missed by his former colleagues at the 
Museum A B Rendlb 

We regret to record the death on Dec 19, at 
the age of eighty-nme years, of Dr C Willgerodt, 
extra-ordinary professor of chemistry at the 
University of Freiburg-im-Breisgau From the 
Chemiker-Zeitung we learn the following particulars 
of his career Born at Harkngerodt in 1841, the 
son of a farmer, Willgerodt was trained as a teacher 
and spent some years teaching in an elementary 
school before tunung his attention to scientific 
work At the Polytechnic at Brunswick, he began 
to study zoology , but in his twenty-eighth year 
he moved to Berlin, where, under Mie inspiring 
influence of A W von Hofmann, he devoted his 
whole time to chemistry Two years later he 
accepted a post as chemist in a colour factory 
at Elberfela, and shortly afterwards he became 
manager of a factory at Opladen Feeling, however, 
a desire for further study, he gave up his post and 
entered the University of Freiburg, where, after 
graduation, he was appointed to the teaching staff 
Willgerodt remained at Freiburg for the remainder 
of his life In 1896 he was appointed director of 
the Technological Institute, and in 1915 extra¬ 
ordinary professor of inorganic ohemistry and tech¬ 
nology Willgerodt published numerous original 
papers on organic chemistry, the best known of 
which deal with the interaction of chloroform, 
acetone, and caustic alkalis and with the lodoso- 
and lodoxy-denvatives of benzene 

We regret to announoe the following deaths 

Dr J C Hemmeter, professor of physiology and 
clinical medicine m the University of Maryland, 
known for his work on the physiology and pathology 
of the intestines, on Fob 25, aged si*ty-seven years 

Mr J G Millais, who was the author of many 
books on natural history and sport and was known 
for his excellent animal paintings, on Mar 24, aged 
sixty six years 

Mr P P Quayle, physicist to the Phillips Cartridge 
Company of America and formerly an assistant in tne 
Bureau of Standards, who was a recognised authority 
on ballistics, on Feb 21 

Mr A J Turner, principal of the Victoria Jubilee 
Technical Institute, Matunga, Bombay, author of a 
number of papers on chemistry, on Mar 16, aged 
fifty six years 
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News and Views. 


Pbjbsidbnts of the Chemical Society, in their annual 
addressee, customarily exercise choioe of subject be¬ 
tween the affairs of the society and matters of purely 
scientific interest Prof J F Thorpe, who was this 
year in the unique position of presiding for the third 
time in succession over the annual general meeting, 
divided his address, delivered on Mar 26, into two 
parts In the first part he commented on the Society’s 
progress during the decade m which he has been m 
intimate touch with its work as treasurer and as 
president, m the second, which was not delivered at 
the meeting but will be published m the Journal , he 
will discuss the results obtained at the Imperial 
College of Science and Technology in researches on 
the chemistry of the glutacomc acids and on the 
modified strain theory of carbon ring formation The 
retrospect dealt first with the scheme for providing 
a central building to house various societies connocted 
with mining, metallurgy, and chemistry, and referred 
to the constitution of an association and its registra 
tion under Section 19 of the Companies Act, 1929, 
whereby powers practically equivalent to those 
usually granted m a Royal Charter have been secured 
The association may make no profits, neither may it 
give any bonus or distribute any money to its members, 
hence any excess of income over expenditure will load 
to a corresponding reduction in the rents paid by the 
constituent bodies After careful consideration, a 
proposal to house the association m the build mg 
which has just been erected by Anglo Properties, Ltd , 
adjacent to the Imperial Chemical Industries building 
at Millbank, has been rejected, and recourse has been 
hud to the site originally proposed, which is adjacent 
to Abbey House, Westminster The sum of £100,000 
in cash must be paid by June 24 next to purchase 
the lease and sub leases An appeal to the Treasury 
has failed to secure assistance, and a similar appeal 
to tho Pilgrim Trust has met with no response 

Abstbacts of chemical literature are responsible 
for an increasingly severe tax on the financial re 
sources of the two societies—the Chemical Society 
and the Society of Chemical Industry—by which, 
through the Bureau of Chemical Abstracts, British 
Chemical Abstracts is published Prof Thorpe’s 
presidential address referred to the fluctuations in 
income and expenditure which arise from this and 
other causes, and advocated the immediate formation 
of a reserve fund Since 1921, the membership of the 
Chemical Society has remained almost constant at 
about 3900 , during the same period receipts from 
the sale of publications have been nearly doubled, 
but the cost of publications has largely increased 
In advocatmg co operation between British and 
American Chemical Abstracts in order to minimise 
waste of money and energy, Prof Thorpe said that 
the decennial index afforded an opportunity for 
collaboration, and suggested as a first measure the 
quinquennial publication of a joint index giving 
references to both sets of abstracts In an alternative 
scheme, the cost of the abstracts oould be spread over 
a wider field Such a publication ought to be of 
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interest to all chemists, and ought to be supported 
by all chemists, yet some 4000 British chemists are 
not members of either of the two societies which 
maintain the service Institutions desinng to avoid 
the possibility of curtailment of chemical publication, 
owing to lack of funds, might be willing to pay to the 
Bureau of Abstracts a sum per head of all those of its 
members who do not belong either to the Chemical 
Society or to the Society of Chemical Industry , every 
member would then be entitled to receive a copy of 
tho Abstracts } and the institutions could have the 
nght to appoint a representative to serve on the 
Bureau Before concluding his address and inviting 
Dr M A Whiteley to unveil n portrait of the first 
president, Thomas Graham, Prof Thorjie referred to 
the prolongation of the life of the Dyestuffs Act, and 
emphasised its influence on scientific research 

Thf Impenal Institute has been relieved of its most 
pressing financial anxieties by tho munificent gift 
by Mr Benjamin Drago of £36,000, which is to bo 
paid in the course of the next few years and is to be 
applied to tho mamteuance and improvement of the 
Institute Tho offer has been made to tho Empire 
Marketing Board, and has been accepted by its chair 
man, Mr J II Thomas The Impeiial Institute was 
greatly aided by the annual donation of £5000 by 
the late Lord Cowdray the cessation of that con 
tribution and the financial embarrassment of some 
of the leading supporters among the Overseas Do¬ 
minions have leccntly threatened some of tho work of 
the Institute Mr Diago’s gift will assure its develop¬ 
ment The Institute has rocently held an exhibition 
explanatory of the mineral resources of the British 
Empire, which has shown a happy combination of 
picturesque dioramas that illustrate graphically the 
mining operations, collections of tho oies and minerals, 
and statistical diagrams of Imperial and woild pro¬ 
duction and reserves Mr Drage has made his noble 
contribution from his realisation of the value of the 
Imperial Institute as a national centre for education 
in tho e< onotnic resources of the Empne Sir W llliam 
Furse is to be congratulated on tho giowth of public 
confidence in tho usefulness of tile Instiluto, of which 
Mr Drage’s donation is striking evidence 

In his Friday evening discourse delivered at the 
Boyal Institution on Mat 27, Lord Rutherford dis 
cussed helium and its properties Ho opened with a 
r6sum6 of the dramatic histoiy of the discovery of 
this element In J 903 Ramsay and Soddy found that 
helium was produced by the transformation of radium 
and, as a result of a series of researches, Rutherford 
sliowed that the a particles which are ejected with 
great velocity from ladioactive atoms wore identical 
with helium nuclei It is probable that the greater 
part, if not all, of the helium found in the earth and 
m the natural gases escaping from the earth owes its 
origin to the a-particles expelled from the radio¬ 
active elements during their transformation in the 
earth’s crust It now seems clear that the helium 
nucleus of resultant charge 2 is remarkably stable 
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and is m some way built up by the combination of 
4 protons and 2 electrons The loss of mass in this 
combination shows that a veiy large amount of energy, 
probably in the form of penetrating gamma rays, is 
emitted during the process It can be calculated 
that the energy released in the formation of one pound 
of helium from hydrogen corresponds to the energy 
liberated in the complete combustion of 10,000 tons 
of coal There can be no doubt that helium is foimod 
from hydrogen imdei some, as jet unknown, condi 
fcions in the stellar sjstem However, it has not jet 
been found possible to pioduco helium fiom hydrogen 
under laboratory conditions 

In 1014, Lord Rutherford continued, Sir Richard 
Threlfall suggested to the Board of Inventions of 
the Admiralty that, on account of its lightness 
and non inflammability, helium might prove of 
great service for ballooriH and an ships Prof J C 
McLennan of the University of Toronto, was 
asked to initiate expt nmonts to soo whether helium 
could be sepaiatui in quantity from the natural 
gases oscaping from the earth in < attain districts of 
Canada which weie known to eontam about one per 
cent of helium by volume Arrangements were made 
on a semi common lal scale to purify the helium by 
liquefying the methane and other gases present The 
impure helium was concentrated in the non liquofying 
portion In this way, many thousands of < ubi< feet 
of helium weio prepared and transjKirted in cylinders 
at high pressure About the same time, the Bureau 
of Mines of the U S A began similar experiments on 
a large scale, using the natural gases of Texas which 
were nch in helium Large quantity s of helium were 
separated by liquefaction methods and tho cost of the 
helium was found to be sufficiently low to use it m 
airships in the place of hydrogen The commercial 
prospects of the use of helium in airships and other 
purposes has led to a search for rich concentrations 
of helium While most natural gases contain less 
than one per cent of helium, a nch mixture has been 
recently found in Colorado by boring, winch contains 
more than 7 per cent of helium bj volume A plant 
has been installed which deals with about 000,000 
cubic feet of gas per day This should give an annual 
production of helium of 12 million cubic feet It may 
be pOHHiblc that similar rich concentrations may be 
found on the cistern slopes of the Rocky Mountains 
in Canada A email gas field was found a tew years 
ago not far from Toronto which had a content of 
0 8 per cent helium Tho rights of those wells have 
been secured for the University of Toronto m order 
to have an ample supply of helium for cryogenic ex 
ponments in its laboratories 

Members of university staffs are familiar with the 
inconvenience which results when summaries of theses 
and dissertations prepared under their supervision or 
under that of their colleagues are not made and so 
kept as to be readily accessible Such a collection of 
abstracts with particular of publications by members 
of the University of Leeds, for tho session 1929-1930, 
has recently been published Besides proving a useful 
reference book within the University, it should be 
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welcomed elsewhere as a demonstration of the manner 
in which one of the primary functions of a university— 
the acquisition of new knowledge—is being performed 
The pamphlet of fifty four pages covers the work done 
in the faculties of arts, science, medicine, and techno* 
logy One of the theses describes the results of a 
topographical study undertaken m order to test the 
histoncity of a group of Icelandic sagas , another 
concerns the phonology of the old Northumbrian texts 
T)ie chomual section contains abstracts of theses on 
suth varied subjects as the atomic weight of silicon, 
the molecular weight of carbon monoxide, aromatic 
substitution, and catalytic activity Other work 
carried out included studies on tobacco mosaic, the 
growth of I*inu9 sylvestris , biochemical oxidation, the 
chemical aspects of immunity, experimental carcino 
genesis the behaviour of electrons, tho properties of 
reinforced concroto beams, the ventilating projierties 
of fabi ics, the physico chemical properties of wool fat, 
tho prepaiation of phthalazine derivatives, and tho 
emission of infra red radiation during gaseous ex¬ 
plosion 

We havo, from time to time, directed attention, 
in our columns devoted to “Research Items”, to the 
publications of tho Bernice P Bishop Museum of 
Honolulu of which the primary object m the elucida¬ 
tion of the ethnological problems of the Pacific For 
some years tho museum has added very considerably 
to our detailed knowledge of the cultures and physical 
characters of tho inhabitants of Polynesia by the 
publication of the results of the Bayard Dominick 
Expedition Much of this material is still under 
examination, while othei studios are forthcoming 
In tho meantime, an interesting and intentionally 
provocative analysis by E b Craighill Handy (“ The 
Problem of Polynesian Origins ”, Occasional Papers, 
No 8, Bernice P Bishop Museum) offers a suggestion 
on tho complicated question of Polynesian Asiatic 
relationships Wo will not attempt hero to follow 
Mr Handy in the details of his argument, in which 
he traces the vanous cultural and ethnical influences 
from Asia which have penetrated Polynesia in pre 
historic, Brahmamcal, ami Buddhist times, but 
Mr Handy’s views on tho means by which they were 
earned to Polynesia are interesting He suggests 
that the habit of thinking of Polynesian migrations 
in canoes should be abandoned Almost certainly, 
the Inter Malaysians and Asiatics started their voyages, 
whit h were probably accidental, in ships The effect¬ 
ive agent was the strong current which runs between 
Luzon and Fonnosa , so strong that “ any sailing 
ship suckod into it is flung out towards Micronesia ” 
It may not be without interest to recall that the late 
Sir Honry Howorth, shortly before hfs death, sug¬ 
gested the derivation of certain cultural elements in 
Polynesia from Tibet, the casual castaway ship being 
made accountable for their introduction into Poly¬ 
nesia 

Prof Elliot Smith’s Henderson Trust Lecture 
on “ The Significance of Peking Man ” (Oliver and 
Boyd, pp 20, 6d ), from which we published extracts 
in Nature, Feb 7, p 202, pays a well deserved tribute 
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to the vision and perseverance of Dr Andersson 
and Dr Davidson Black, by which the existenoe of 
early man in China has been established Dr Black's 
courageous identification of a new human genus on 
the evidence of the tooth discovered by Dr Bohlin at 
Chou Kou Tien in 1927 is now fully vindicated Prof 
Elliot Smith’s survey of the course of events, from the 
first tentative suggestion of the human or anthropoid 
character of the tooth bought in Peking in 1003, 
leading up to the final discoveries, is a valuable 
record for the future historian of scientific discovery 
Not the least of its merits is the credit given the 
Chinese authorities for their enlightened support—a 
supjiort which would, no doubt, have been even more 
helpful had it not been for the unfortunate course of 
political events In the circumstances, it was to be 
expected that tho actual specimens should remain in 
Peking, and that those who wish to study them at 
first hand must visit China The excellent senes of 
photographs, however, with which Prof Elliot knnth 
has illustrated his lecture in its published form, gives 
the reader an opportunity of judging for himself its 
man> remarkable features Among those, the most 
stliking is, peihaps, the remarkable thickness of the 
walls of the skull as compared with those of Piltdown 
man, to which the author refers A comparative senes 
of jaws brings out the resemblance between those 
found at Chou Kou Tien in 1927 and the chimpanzoid 
jaw of Piltdown As Pi of Elliot Smith says, those 
jaws have now settled a controversy which had lasted 
tor sixteen years 

One of the chief desiderata of the Zoological 
Department of the Bntish Museum (Natural History) 
has rei ently been supplied by a gift from His Highness 
the Nawab Sahib of Junagadh of complete malo and 
female specimens of the Indian lion the specimens 
comprising perfect skins, skulls, and skeletons of two 
adult animals The skins have been placed in tho 
study collection The Department of Entomology of 
the Museum has been fortunate in securing the col 
lection of Hesperiulae (Skipper butterflies) formod by 
M Ren6 Oberthui, of Rennes, consisting approxi 
mately of 00,000 specimens from all parts of the 
world The bulk of the present acquisition was 
originally part of the great collection of butterflies 
formed by the late M Charles Oberthur, tho greater 
portion of which, amounting to nearly 800,000 speci 
mens, came into the possession of tho Museum in 
1897 But to this section of his brother’s collection 
M Ren6 Oberthur was able to add, after he had 
acquired it, tho collection of Hespemdse formed by 
M Mabille, who was for many years the leading 
authority on the group The Department of Geology 
has received tbur specimens of the primitive ichthyo 
saur, Mtxo9<turu« t found m the Middle Trias of Edge 
Island by Mr N L Falcon during an expedition to 
Spitsbergen m 1927 Two specimens are parts of 
jaws , another is part of a limb , but the fourth is 
the almost entire vertebral column, about five feet 
long The condition of the vertebrae is excellent, and 
all the neural spines are preserved and clearly indi¬ 
cate the presence of a small tail fin Miss A Lorraw 
Smith has presented to the Department of Botany 
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646 drawings of fungi, liohens, and Mycetosoa made 
by John Templeton (1766-1826), a well known Irish 
botanist The drawings were given to Miss Lorrarn 
Smith by Dr Howard Kelly, of the United States, 
and his letter of gift, stating that the collection 
should return home, where it can be studied and 
where it will sorve to bring more credit to its author ” 
than would be possible m tho United States, is 
included 

In modern practice, the heat developed in large 
elortnc machines and devices limits the load they 
can carry and therefore their rating Elaborate 
methods of koepmg them cool are adopted and they 
arc sometimes placed in the open air Tn Great 
Britain thore are many outdoor substations, and this 
practice is rapidly increasing Another interesting 
trend of development is to put thorn in various kinds 
of gases and liquids so as to facilitate their cooling 
Transformer coils, for example, are often placed in 
mtiogen and rotating maihinery in hydrogen Many 
kinds of switchgeai are placed in oil or gum In the 
Weehnqhouse International for January, a 9375 kilovolt 
amj>oro turbo generator is described, tho rotor of 
which has been running sui< cssfuily in hydrogen foi 
six months, despite the tact that it has a projecting 
shaft It is common practico to mn synchronous 
condensers which have no projecting shaft in hydrogen 
It has boon found expen men tally that using hydrogen 
instead of air mcreasos the rating of tho machine by 
at least 25 per rent In addition, the efficiency is 
found to be 1 per cent greater , also, there is no need 
to guard against damage being done to the insula 
tion by effects due to corona dischaiges Since the 
machine is hermetically sealed, it can be placed out 
of doors Tho hydrogen pressure is kept slightly 
above the atmospheric pressure, so that the leakage, 
which tests show to be extromely small, is outwards 
In caso of any abnormal conditions occurring, auto 
malic signals attract the ojieiator’s attention 

Thf Council of the London Mathematical Society 
has decided on an extension of tho scheme, which was 
started six years ago, of devoting two of tho meetings 
in each sossion to a lectuie It has now boeri decided 
to devote an occasional meeting to a set discussion 
on recent advances m a selected branch of mathe 
matics The first of these discussions will take place 
at the meeting on April 23 at fi pm at Burlington 
House The discussion, which will bo on “ Recent 
Work in the Additive Theory of Numbers ”, will be 
opened by Prof G H Hardy , he will be followed by 
Mr E Maitland Wright on “ Now Partition Prob 
lems ”, Mr A E Ingham on ” The Method of Brun 
and the Theorem of Schmrelmann ”, and Dr A E 
Western on “ Computative Work connected with 
Waring’s Problem ” It is hoped that Prof L J 
Mordell, Mr S D Ohowla, Dr T Es term ami, and 
Prof J E Littlewood will also take part in the 
discussion The second lecture of the session will 
be given by Prof J E Lennard-Jones at the meet¬ 
ing on May 14 Members of other scientific societies 
who may be interested are invited to attend these 
meetings 
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In recent years, many aquatic birds have shown 
a new spirit of colonisation in Great Britain The 
spread of more than half a dozen species of wild ducks, 
especially in Scotland, lias been remarkable Sharing 
with the ducks m tins great advance movement, and 
we refer again particularly to Scotland, has been the 
great crested grebe But there is evidence that the 
breeding range of this species is altering in England 
also, and, jf this be so, the sooner exact information 
about the past and present dotailod distribution is 
collected the bettor For with such a firm basis of 
fact, future movements may be recorded with accuracy 
and perhaps some of the factors concerned in so general 
a movement may bo elucidated Naturalists, there¬ 
fore, would be doing good work if they contributed 
information to the 44 Great Crested (hebe Enquiry ” 
of T H Harrisson and PAD Ilollom The in 
vestigtition aims at forming a census of gieat crosted 
grebes for the whole of Great Britain, And is supported 
by British Bird# (Feb 1931) Schedules to be filled 
m with desirable data may be obtained from Mr 
Harrisson, at Pembroke College, Cambridge 

The value of red squill powder in the destruction 
of rats is bcfommg increasingly recognised When 
expenments were earned out in the Zoological Gardens 
in London some years ago, it was found that the liquid 
preparation of red squill (a libaceous plant known 
also as scilla and sea onion, Urgmea maritima) was 
more trustworthy than powder mixtures Since 1923, 
however, the U S Department of Agriculture has 
been experimenting with the powdered forms, and it 
has been found that a powder of maximum toxicity 
can bo obtained by drying the sliced bulbs at a 
constant temperature of 80° C Thus the greatest 
difficulty in the use of rod Bquill, irregularity of 
results, has been overcome, and the poison has 
become the most widely used against rats m the 
United States It is greatly in its favour that this 
rat poison is relatively harmless to human beings and 
domostic animals , indeed, in field tests, praino dogs 
and pocket gophers refused to eat the red squill baits 
and in most cases cate, dogs, chickens, pigeons, and 
pigs either refused to eat i>oisoned foods or, having 
eaten, promptly vomited them One of the authors 
of the nev U S Dept Agriculture Leaflet 65, 44 Red 
Squill Powder and Rat Control ”, himself swallowed 
15 grain tnd 40 gram doses of a toxic red squill 
powder without untowaid results 

Two recent Botany Leaflets , Nos 15 and 16, re 
ceivod from the Field Museum of Natural History, 
Chicago, appear to be almost models of their kind 
No 15, on “Spices and Condiments”, by James B 
McNair, whilst full of information, has a wide general 
appeal, because the history and romance of these 
plant products are always kept in view Writing for 
the New World, the author emphasises the fact that 
most of tho spices used by man have had their home 
m the tropics of Ana, whence they have spread 
all over tho globe, the value of all spices shipped 
directly to the United States averages about twelve 
million dollars annually Leaflet No 16, “Fifty 
Common Plant Galls of the Chicago Area ”, by Carl 

No, 3205, Vot 127] 


F Gronemann, is also extremely attractive A brief 
introduction is well calculated to arouse the reader's 
interest All the galls described are clearly illus¬ 
trated, and although their number is bo small, 
probably any Chicago reader could soon find a few 
of them near his home Interest once thus aroused, 
plenty of references are supplied to help the reader 
to further knowledge in a little-studied field It is 
doubtful whother in strenuous northern America, 
especially the eastern United States, the amateur 
naturalist has flourished as he has under English con¬ 
ditions, and these leaflets should do much to en¬ 
courage the development of the naturalist m the 
strenuous industrial centre served by the Museum 

The National Smoke Abatement Society has issued 
No 1 of its second volume (23 King Street, Manchester, 
Is quarterly), which shows how the problem of atmo 
spheric pollution is being handled in different parts of 
Great Britain New ground is being broken by the 
West Riding of Yorkshire Regional 8moke Abatement 
Committee in setting up a scheme for training ana 
certification of stokers and boiler attendants In its 
first year, candidates from eleven contres are already 
expected to sit for examination, and there are indica¬ 
tions of more next year It is hoped that improved 
training will raise the status of the fireman, and by 
more intelligent operation, promote not only efficiency 
and economy, but also reduco the nuisance which is 
so great m the textile areas The journal reveals 
great efforts of smoke abatement reformers, but the 
difficulty is to secure the a<tivo co operation of the 
smoke producers, both domestic and industrial 

The United States National Museum, tho expenses 
of which have been provided by Congress since 1877, 
cost during the year ending June 30, 1930, a sum of 
762,514 dollars, 14,490 dollars above that of the pre¬ 
ceding year More than half a million specimens 
were added to the collections, including a great ball 
of crystal 12J inches in diameter and weighing 106} 
pounds, behoved to be the largest perfect crystal 
sphere in existence The specimens now covered in 
the museum catalogues number 12} millions, of 
which more than 9 millions belong to the Department 
of Biology, and 2 millions to Geology The annual 
attendance remains very high, tho visitors approach¬ 
ing the two million mark, and it is remarkable that 
in the course of four years the annual number of 
visitors to tho Arts and Industries Section, which 
now stands at 863,000, should have increased by half 
a million, while other sections show relatively small 
increases 

The United States Geological Survey has re¬ 
published a genoral introduction to the Coalfields 
of the United States and a chapter on the Coalfield* 
of Oluo (US Geol Surv Prof Pap 100), which 
were first published m 1917, At that time it was 
planned to publish similar descriptions of the coal¬ 
fields of the various States , this plan has now been 
abandoned, but it has been considered worth while 
to republish the two chapters m question The 
general description of the coalfields by Mr Campbell 
occupies some thirty three pages, whilst that of the 
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coalfields of Ohio by Mr Bownocker occupies some 
sucty*one pages, for the purposes of the general 
student of the distribution of the world’s coalfields, 
the former is undoubtedly of far greater importance, 
and the United States Geological Survey is to be 
congratulated upon its decision to republish this in 
formation and thus render it more readily accessible 

The spontaneous combustion of coal is a source of 
trouble to those concerned with the winning, transpoi t, 
and storage of coal At air temjierature, oxygen may 
bo absorbed, causing a rise m temperature, but after 
a time, smouldering begins The Safety m Mines 
Research Board has issued a report (No 63) of an 
investigation by H E New all and F S Sinnatt on 
the “ Propagation of Combustion in Powderod Coal ” 
This smouldering of coal dust can bo propagated at 
temperatures above 130° at a speed which depends 
on conditions, but can bo so low os 5 in pel hum Jt 
was shown that appreciable quantities of hydiocyamc 
acid were ovolved on combiiHtion at 500' 600°, which 
suggests the existence of an additional and tmsUHpt c tod 
hazard asRoi iated with spontaneous combustion 

In the December issue of the Quarterly Ret tew of 
Btaloffy is the fifth annual report on the cost of 
biological books Tins deals with the books leeeivod 
during the year 1930 The biological books published 
by the United States Government stand lowest m tht 
comparative liHt of prices France cont inues to pi odueo 
the cheapest commercially published scientific books, 
costing on the average, at 0 47 cent per page, loss than 
half as much as those of any othei country, while theio 
is a continued increase in the pneos of German books, 
which average 1 82 cents per page, being far above 
that of any other group except the English American 
hooks, m the cost of which (at l 91 cents per page) are 
included transportation charges and tariff The cost 
of English biologual books (1 13 cents per page) 
docroaBed slightly as compaied with 1929 

Watson’s Microscope Record for January (No 22) 
contains useful practical articles on “Microscopical 
Methods for Mycetozoa ”, by J M Coon, and on 
“ Cements and Finishes for Microscopical Propara 
tions", by W D Grier C H Oakdon continues 
hia note3 on early photomicrographers Details are 
given of contributions by, among othors, Fox Talbot 
(1839), Hogg (1841), and Diamond, the first secretary 
of tho Photographic Society (now the Royal Photo 
graphic Society) Draper, who in 1840 made the first 
astronomical photograph of tho moon, between 1851 
and 1856 took several daguerreotypes of micro 
seopical objects Donne m 1884 issued an ” Atlas 
d'anatomie mioroscopique”, containing no less than 
eighty photomicrographs printed fiom daguerreotype 
plates etched with hydrochloric acid The plates, 
being of very soft metal, were useless by the timo 
fifty impressions had been taken This “Atlas" is 
the first book of photomicrographs published 

The Damel'Pidgeon award for 1931 of the Geo 
logical Sooiety of London has been made to Mr W Q 
Kennedy, who proposes to investigate certain por* 
phyntic and non-porphyntic basic intrusions of com 
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posrte character m the Tertiary province of the west 
of Scotland 

At the annual general meeting of the Ray Society 
on Mar 20, the following officers were re elected 
President Prof W C MTntosh , Treasurer Sir 
Sidney F Hanner, Secretary Dr W T Calipan 
Mr D J Scourfield was elected a vice president, and 
Prof F Balfour Browne anti Mr Charles Oldham 
were elected new mernbors of Council It was an 
nounced that the first volume of Dr Gurney’s mono 
graph on “ British Copojioda " ih in the press and will 
form the Ray Society’s issue for 1931 The Council 
appeals for further supj>ort to enable the Society to 
continue its work of publishing natural history books 
which otherwise would be unlikely to find means of 
publication 

The Glass Manufacturers’ federation has arianged 
an exhibition of Bntibh glass and glassware to be 
held m the exhibition hull of Messrs Selfridge and 
Co , Ltd Oxford Slroot, London, on April 13-18 
Among tho ten sections into which the exhibition 
will he divided are safety anil ‘health’ glass, chemical 
sc lentiho, laboratory, medn al, and machine glassware , 
gauge glass glass tubing and rods, and neon signs 
optical glass lonsos, and lighthouse glass, electric 
lamp bulbs for lighting and scientific purposes 
Among the demonstrations whuh have been arranged 
are glass blowing, health ’ glass, invisible rays, and 
glass eye making 

An exhibition is being held in the Czechoslovak 
National Museum, Prague, of the works of the great 
seventieth century astrouomors, Johann Kepler and 
Tycho Brahe Though neither was a native of Bo 
hernia, each spent tho most important and fruitful 
peuod of his life m Prague Each, too, was in turn 
Astronomer Royal to Rudolph II , who made Prague 
a centre of art and learning Kepler was thoro during 
the years 1600 to 1612, and taught at tho German 
university Tho exhibition contains material drawn 
from within the borders of Czechoslovakia, efqwcially 
from tho libraries of Stiabov Monastery mid the 
University of Prague, the State Observatory, and 
the private collection of tho b ric family 

Thf preliminary programme of the congiess of tho 
Royal Institute of Public Hoalth to be held at 
k rankfurt on Mam on May 19-24, has recently been 
lssuoil Amongst much information, including a 
preliminary itmerai>, is the list of sectional presidents 
They are Section (1), State medicine and municipal 
hygiene, Loid Moynihan and Prof M laut-c , Soc 
tion (2), architecture, housing, and town planning. 
Prof Patrick Aberciombio and Dr O Weigert, 
Section (3), industrial hygiene, Viscount Levorhulzne 
ami Dr Arthui von Weinbeig , Section (4), women 
and children and the public health. Viscountess 
Erleigh and Prof H von Mettenheim , Section (5), 
tuberculosis, Dr David Davies and Prof L Brauer* 
Section (6), pathology, bacteriology, and biochemistry, 
Prof Theodore Shennan and Prof W Kollo 

In his presidential address on Mar 22 to the Glasgow 
Archaeological Society, Mr Ludovio Mann described 
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Home recent discoveries in the west of Scotland * 
Many of the relics were exhibited A notable find 
was that of a Homan warrior buried, after cremation, 
on the Wigtownshire shore, associated with three i 
Roman pottery vessels, two of terra sigiUaia two 
iron Hpoarhonds an iron sword , some iron frag 
meats m the nature of plating , a bronze nng , an 
iron ring containing an intaglio of pale green chalce 
dony engraved with the figure of a female, robed and 
holding in her left arm what appears to be a palm 
branch 

A short handy list (B 7) of second hand books on 
botany, herbals and medicinal plants, gardens and 
gardening, fruits and fruit culture, trees and shrubs, 
agriculture and husbandry, has been issued by Messrs 
Franc is Kdwaids, Ltd , 83 High Street, Marylobone, 
W 1 

Messrs W H Robinson, Ltd , 16 Pall Mall, S W 1, 
have jUHt issued a * Catalogue of Rare Books ”, No 32 
Most of the books listed are of a general character, but 
there are some of s< lentitic interest, for example the 
first edition of Malthus’s “ An Essay on the Principle 
of Population, as it affects the future improvement of 
Society ” sevoial volumes of the Hakluyt Society, 
and a mamiHcript in 3 voln of lectures on chemistry 
by Prof Joseph Black, of Edinburgh 


Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —-A handi 
craft instructor at the Anerley Residential SohooL— 
The Education Officer (8 8 6), County Hall, West¬ 
minster Bridge, SE 1 (April 11) A junior lecturer 
in commerce in the University of Liverpool—The 
Registrar, The University, Liverjiool (April 13) A 
lecturer in education in the University of Sheffield— 
I he Registrar, The University, Sheffield (Apnl 18) 
A junior scientific officer under the directorate of 
scientific research of the Air Ministry, for research 
in connexion with electrical equipment, especially 
with reference to electrical ignition apparatus—The 
Chief Superintendent, Royal Aircraft Establishment, 
South Famborough, Hants (April 18) A probationer 
naturalist on the scientific staff of the Fishery Board 
for Scotland--The Secretary, Fishery Board for Soot- 
land, 101 George Street, Edinburgh (Apnl 20) An 
assistant in the Brighton Public Museum with a 
knowledge of ornithology and taxidermy — The 
Director, North Gate House, Church Street, Brighton 
(April 27) An advanced studentship in education 
in the University of Manchester—The Registrar, The 
University, Manchester (May 1) An additional 
assistant pathologist in the Public Health Depart 
ment of the Shanghai Municipal Council—John Pook 
and Co , 68 Fenehurih Street, E C 3 


Our Astronomical Column 


Early Images of Pluto on Flagstaff Plates — Harvard 
Card, No 148, reports that images of Pluto have been 
detected on two plates taken at the Lowell Observa 
tory m the Hpring of 1915 That was the year in 
which Prof P Lowell’s “ Memoir on the Trans 
Neptunian Planet ” was published, and it. is quite 
likely that ho examined these plates himself , thoy 
were presumably taken specially for the search It 
is much to he lamented that the images were not 
detected at the time as Prof Lowell would then have 
been cheered, liofore his death, bv knowledge that his 
prediction was successful Incidentally, the number 
of pro discovery images of Pluto that were undetected 
at the time (eleven are now known) emphasises the 
skill and alertness of Mr Tombaugh in making the 
discovery so promptly after inspection of the plates 
of January 1930 Dr Bower has corrected the orbit 
of Pluto by computing the planetary perturbations, 
and gives the following residuals (Observed—Calcu 
latcd) for the earliest three positions 


1914 

Tan 

23 

Kilnigwtuhl 

R A 
+ 2 9' 

Peel 
+ 04 

1915 

Mar 

19 

Flagstaff 

+ 30 

~27 

t 

April 

7 


+ 38 

4 8 


He asks that any observers who possess plates that 
might contain images of Pluto should send him the 
dates of exposure, he would then calculate the 
perturbations and send an accurate position to assist 
in the search upon the plates His address is the 
Students’ Observatory, Berkeley, California 

A Very Distant Spiral Nebula—A Daily Science 
Bulleltn issued by Science Service, Washington, D C , 
dated Feb 25, announces that M L Humason has 
photographed with the 100-mch reflector at Mount 
Wilson the spectrum d? a very fautk nebula discovered 
by W H Christie , its position m the sky is not 
stated The spectrum shows a shift of the hnes 
towards the red, corresponding to recession of 
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17,000 km /sec , and an estimated distance of 120 
million light years This is by far Lie most distant 
nebula the distance of which can be regarded as 
‘ measured * , but if will be remembered that when 
Dr Hubble published his determination of the 
distances of the Andromeda nebula and Messier 33 
as nearly a million light years, he estimated that the 
f am test nebulae that could be reached with the 100 
inch wore distant about 160 million light years The 
estimate of distance derived from the spectral shift 
is independent of the view taken as to the reality of 
the recessional movement Prof A Einstein, the 
Mount Wilson astronomers, Sir James Jeans, and 
others regard tins movement as only apparent, ariBinp 
from the properties of the four dimensional space 
time continuum , but Prof do Sitter (supported to 
some extent by Sir Arthur Eddington) considers that 
the recession is really going on Prof Einstein is now 
at Mount Wilson, and naturally he is following this 
investigation with great interest 

Heights and Diameters of Lunar Craters —The 
BAA Jour for January contains a statistical papei 
by T L MacDonald, m which he studies the altitudes 
of the walls surrounding the craters, measured both 
from the external plain and from the crater floor, and 
correlates them with the diameters Detailed measure 
ments are given for about two hundred formations 
The graphs that are given show that the height 
varies approximately as the square root of the dia¬ 
meter, so that the plotted points he on a parabola 
To a diameter of 84 km corresponds a height oj 
4 4 km , and to 24 km corresponds 2 8 km Crattti 
m the region between Tycho and the south pok 
(which the author calls the continental region) an 
unusually high for their diameter A drawing of am 
ideal lunar crater (m which the vertical scale is muot 
larger than the horizontal one) shows that the slop* 
on the inside of theWater walls is much steeper that! 
on the outside 
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Research Items. 


Folk-memory in Crete —The contents of vol 41, 
pt 1, of Folk-Lore include the presidential address 
to the Folklore Society by Prof R M Dawkins at 
the close of his term of office It illustrates the 
general principles of the evidential value of folk 
memory in application to a specific area in which it 
is possible to check tradition by bringing it into 
relation with historical records There is no popular 
tradition now alive in Crete which reaches back to 
Minoan times, and in fact it does not go back earlier 
than the name Hellen The preservation of place 
names and, indeed, of the language—a popular form 
banned by literature and learning — is m itself an 
effort of folk memory But until recently the name 
Hellen meant pagan and the place names which 
preserved a long tradition have been obliterated by 
recent changes Of Christian history, a memory, if 
mistaken, is enshrined in the tomb of Oaiaphas Of 
Byzantine history there is little to show One tradi 
tion, though false, preserved a record of tho voyage 
of Eudooia m 443 a d , while another, ontirely false, 
related to a Byzantine lady of the ninth century 
Of the Arab occupation there were no stones , but 
the story of the Twelve Archons ’ refers to the 
Byzantine reorganisation of Cretan society from 
Tonstantinople after the reconquest The ballads 
and legends of Digems, a hero of the struggle against 
the Saracens on the Asiatic frontier, are also referred 
to Byzantium The raids of pirates made consider 
able impression on tho popular mind, and the Venetian 
supremacy was also lemembered , but it is with the 
Turkish occupation that popular memory really begins, 
and to it popular tradition and legend predominantly 
belong 

A Ritual U*e of Rock Painting* in Tanganyika — 
In the March issue of Man, which is devoted entirely 
to Africa, Mr A T Culwick describee a ritual at 
Bahi In certain rock shelters are rock paintings 
about which Wagogo tradition relates that Warma, 
who was driven out by their earliest ancestor Kiman 
chambogo, and Amankara mode them, when they 
sacrificed cows, using the fat of the victims to make 
the lines Now, therefore, the Wagogo, although 
they know nothing of the meaning of the paintings, 
during a drought go to these rock shelters, winch 
they regard as sacred, anti tambxka there—that is, 
offer up a special form of sacrifice m which the entrails 
are taken out of the victim and thrown at the sacred 
object The fat of the animal is used to brush over 
the painting, following the linos drawn by Warma 
The present W amia tribe, who are said to have been 
an offshoot of the Masai, have funeral rites of an 
unusual type When a distinguished man or 
woman dies, a rock is tambtla'd All the elders 
assemble, bringing with them a black robe, a black 
sheep, and black cow They drink beer, which 
they then spit out on the rock The fat of the 
sacrificed animals is melted and with it a picture 
of the dead man is drawn on the rock with some 
of his personal possessions, such as cattle, gourds, 
pestles and mortar, ornaments, etc The pictures are 
then covered with branches and all the people of the 
village are called for a feast and to drink beer After 
this, the elders pray to the deceased, asking for ram 
in return for their presents The entrails, with the 
black robe and some tobacco, are left at the foot of 
the rock A medicine man is always represented os 
a snake 

Iodine Supply and Goitre ^-Investigations under¬ 
taken in the United States, Switzerland, and New 
Zealand indicate that there is a correlation between the 
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level of iodine intake and the prevalence of endemic 
goitre In the same three countries, it is reported 
that the administration of iodine in goitre areas has 
been followed by a marked decrease in the incidence 
of the disease In England, the incidence of goitre 
among school children aged 13 14 years varies, in 
rural areas, from 0 4 per cent in Essex to 24 5 per 
cent m Somerset, and in towns from 0 1 per cent in 
Middlesbrough to 17 2 per cent in Preston In view 
of these differences, Dr J B Orr has undertaken a 
survey of the iodine content of foodstuffs m repre 
sentative areas (Medical Research Council, Special 
Rep Series, No 154) The substances selected for 
analysis were soils and pastures, milk and eggs, all 
from the same farms and fields so far as possible, 
locally grown cabbages and potatoes, blood from 
local sheep and their thyroid glands The results 
obtained are inconclusive The iodine supply, as 
mdged by the content of milk, eggs, and cabbage, is 
higher in the Scottish area, which is known to be 
goitre free, than m tho English counties, where goitre 
is to a greater or less extent endemic On the other 
hand, there is no indication whatever of any definite 
difference between those areas in England with ft low 
goitre incidence and those reputed to have a high 
goitre incidence 

Life of the Spider A notable contribution to our 
knowledge of the biology of spiders has been made by 
Dr P Bonnet {Bull Soc Nat Hist , Toulouse , 59, 
237 700 , 1930) In seven years, 1598 spiders of ten 
difforent species have lived under his care and no lews 
than 522 have been raised from the egg to the adult 
Ihis has onabled him to show that the number of 
moults dut mg growth—4 to 22—depends only on the 
size of tho spider, while the time between two moults 
depends more on the temperature and food supply 
than on age He describes a complex mechanism for 
the autotomy of injured limbs and shows that this 
cannot alwavs be an involuntary reflex act Re 
generated limbs require three moults to attain their 
normal size , the prw ess of sue h regeneration is also 
described fully home of his spiders achieved the 
regeneration of all eight legs simultaneously 

Cramology of the Dog T Marchlewski (Bull 
Internal Acad Polon Set H Leiirts, No 7 8, B 2, 
1930) discusses tho relationships between tho diverse 
groups of breeds of dogs, and concludes there are 
three clearly defined types as shown by their skull 
characters The Cants lemen or greyhound group 
is a uniform group sharply distinct from all other 

B s of dogs The C optwue mains group is less 
y defined, shows no definite affinities with the 
greyhound group, and is formed by the narrow 
headed, long snouted collie type and by another type 
represented by the Alsatian wolf dog The G at 
cumanus typo, the primitive hound or gun dog type, 
has a long cranial region and comparatively high 
crested skull, narrow cranium and moderately wide 
forehead, and moderately lone facial region This 
seems to be the type from which have been gradually 
evolved, with the influence of crosses of the grey¬ 
hound and the collie type, the highly bred types of 
pointers 

A New Mounting Medium —0 D Hanna ( Jour R 
After Soc , vol 50, pt 4, 1930) describes under the 
name “ Hyrax ”—a derivative of naphthalene—a 
new mounting medium for microscopic preparations 
of diatoms It is a resin of pale straw colour, its 
refractive index is 1 82, and it is soluble in benzene, 
jtylol, and some other orgamo solvents, which are 
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easily ex]>oll©d from the mounted preparation, by 
gentle heat In elides exposed to sunlight, the 
medium darkens 11 to about the colour of old balsam y \ 
but m those kept m cabinets, the medium remains 
41 practically water white ” 

Hatching of Insects - E K Sikee and V B 
Wigglesworth ( Quart Jour M\ct Set , vol 74, pt 2, 
1031) record observations on the hatching spines 
present on the embryonic cuticle of bugs and lice 
The mechanism of hatching ih described for a flea, 
the meal worm, a girttn moth (Sitotrogu), Lucilui, the 
bed bug, and a louse {Polyptax), and the general 
mechanism of the hatching of insect eggs is diHcuesed 
The embryo rpereases in size very rapidly before 
hatching by aw allowing the ammotic fluid, and thus 
acquires a bettor purchase for its operations against 
the chorion In every case, the force employed to 
break open the egg appeals to be muscular The 
swallowing of uir may also play an linpoitant part 
in the emergence of the larva The authors devote 
particular attention to tho first appearance of air 
in tho ttaihcio of the larva r l his occurs in three 
different wnjs— (I) tho surface of tho larva dues 
while still m the egg, and the tracheal system fills, 
before hatching, from the outside air, for example 
Ceratophyllus, ' icnebno , (2) the laiva at tho timo of 
emergen* e is enclosed m a cuticle which retains a 
layer of fluid, so that air has access to the trachea? 
only when this embryonic cuticle is shod, that is, 
after hatching, for example Cimex % Polyplax , (3) 

the tiacheul system fill-, with gas while the larva is 
»till bathed m the fluid contents of the egg that is, 
it tills with tho gases which were in solution, for 
example, butihn and the grain moth Tt is Bug 
geffted that tho fluid in the tiachiw, which has 
passed in previously from the tissues, is absorbed by 
tho osmotic pressure of the tissue fluids, and that, 
since this pressure is in< reased by muscular activity, 
avr appoars earliest m those insects winch show the 
greatest activity while in the egg 

Edible and Poisonous Fungi —It is with pleasiuo 
that we note tho appearance of a thud edition of 
“ Edible and Poisonous Fungi ” (BuUetxn No 23, 
Ministry of Agriculture and fisheries, London, 1030, 
2a ) '1 he volume has always been useful to the 

country person, giving him an element of security in 
gathering fungi for food purposes and doing much to 
eradicate tho numerous superstitions whit h have been 
built up around poisonous toadstools The present 
edition has been improved by the substitution of 
more typical illustrations, and foui more common 
species have l>een descnliod Thera is little danger 
of the non technical mind confusing any of the edible 
species, with the possible exception of AmamUi 
rubestens, which is probably not sufficiently distinct 
from the poisonous A muscarta The descriptions 
are lucid and a short glossary is given 

Microchemical Recognition of Saponin in the Plant — 
Robert Fischer and his colloagues are developing a 
new technique for this purpose Their methods and 
results are described in the Sxtzungaibertchle of the 
Vienna Academy of Sciences, Abt I, vol 139, 1930, 
pp 321 354 Essentially the method consists in 
covering a section with a gelatin solution containing 
salt, at a definite pH, by addition of phosphate 
buffers, and mixed with defibnnated blood or washed 
red blood corpuscles before it has set The section 
must be t ompletely covered by the gelatin, when, if 
saponin is present and diffuses out of the section, a 
clear region will lie seento develop Araind the section 
owing to its hfiemolytic action By the different 
behaviour of sapomns in gelatin at different pH, it is 
claimed that different types of snponm c$n be reoog 
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msed Solan in is also recognised by the fact that it 
is put out of action by cholesterol, if the section is 
boiled in a solution of this substance, whilst the 
cholesterol solan in complex is apparently broken up 
and the solanin again released by treatment with 
boiling xylol The distribution of sapomns m various 
Caryophyllacea? and Solanaceae is examined by these 
methods 

Fossils of the S&mtna Range —An account of the 
paleontology and geology of the Samana Range m 
the North West Frontier Province of India has been 
proparod by Lieut Col L M Davies and others 
(PaUtont Indica , NS, 15, 1-8, 1930) The range 
consists of a suigle anticline crossed by two faults 
The Jurassa is represented by bedH which appear 
to be either Upjier Bathonian or Lower Callovian, and 
perhaps by Upper Jurassic In the Cretaceous there 
is definite evidence for Neocomion and Albian 
horizons Lower Eocene beds arc well represented 
and t orrespond to the Ranikot senes The Jurassic 
and Gault Brachiopode are described by Miss H M 
Mun Wood , the Album Echinoids by Mias E D 
Currie , the Album Gasteiopods and Lamellibranchs 
by L R Fox, the Noeoomian and Albian Ammonoids 
by L F Npath Of the Lower Eocene fauna, the 
Forammitera are described by L M Davies, the 
coials by Prof J W Gregory, and the Mollusca 
by L R Cox, who gives an account of the palaeo 
geographical conditions of the period 

The Banket of the Witwatersrand An important 
paper,stimulated by Dr L U Graton siecent advocacy 
of a hydro thermal origin for the gold deposits of the 
Rand, was read b> Dr L Reinecke at the meeting 
of the Geological Society of South Africa on Dee 8, 
1930, and will appear later in the Society’s Transac 
tion* Dr Reinecke shows that the orientation of 
the pebble axes, the inclination of cross bedding, the 
arrangement of tho conglomerate lenses, ami the 
thinning and gradual decrease of grade size from 
north west to south east proves that the Maul Reef 
Leader of tho Far East Rand was laid down by currents 
flowing from the north west, and not, as Graton 
supposes, by wave action The Witwatersrand 
system also differs from marine formations m its 
lack of calcareous memliers The whole assemblage 
is Hhown to resemble m a very remarkable way that 
of the Hiwtihk system of northern India The evi¬ 
dence of its having been deposited by streams on the 
lowor piedmont slopes and flood plains of a large 
river system appears to be quite conclusive Orogonic 
conditions resembled those which obtained during the 
deposition of t he Siwal iks but the climate was wetter 
and folder on the Rand than m the sub Himalaya 
Dr Reinecke also records that he has been unable to 
find any relation between the distribution of gold m 
the reef and the folds, faults, or fractures that affect 
the system or the dykes that have intruded upon it, 
with the exception that in places certain zones of 
payability have l>een displaced by post ore faulting 
The hydro thermal hypothesis seems to be definitely 
untenable in the light of the evidence now presented 

Quiet-day Magnetic Variation —In a paper in the 
March number of the Proceedings of the Royal Society, 
Prof S Chapman and Mr J M Stagg present an 
analysis of the variability of the quiet day diurnal 
magnetic variation for the stations at Eskdalemuir, 
Greenwich, Ebro, San Fernando, Batavia, and Maun 
tius The ranges of the variation change from day 
to day irregularly, but there is a definite correlation 
between the changes in different elements and at 
different stations, the correlation being greater tfhe 
nearer the stations Very quiet days often occur in 
sequences of two or more, and there is also a tendency 
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for abnormalities of range to persist for several days 
The interpretations which art put upon the results— 
the labour of obtaining which has been, naturally, 
extremely heavy— is that there is both a world wide 
cause governing the changes, this being probably the 
conductivity ot an upper atmospheric layer due to a 
solar ionising agency, and a regional cause, winch 
may be a local irregular distribution of temperature 
ana density m the upper atmosphere 

Discontinuous Sorption by Porous Solids —During 
the past few years, considerable evidence has been 
collected by Prof A J Allmand to show that there 
is an essential discontinuity in the process of sorption 
of vapours by charcoal The isothermals (vapour 
pressure plotted against quantity of vapour wnieh 
lias passed into a condensed phase m conjunction 
with the absorbing body) show many small breaks 
which are considered not to be due to experimental 
error The present position with regard to this im 
portant question is reviewed by Prof Allmand and 
Mr Barrage in the March number of the Proceedings 
of the Royal Socuty, and in a very full examination of 
their own results m relation to those of other workers, 
it is com luded that no discrepancies arise Scrutiny 
of results published by others indeed shows some 
comparable inflections of curves Some new results 
are also presented m this paper for silica gel, winch 
also contain evidence for discontinuity, and it is 
pomted out that there are theoretical reasons for 
expecting that it should ot cur The authors remark 
that the experimental results make it even clearer 
than before that only work with plane or relatively 
plane surfaces is Iikoly to yield information of value 
about tho fundamental adsorption process, a com 
plex porous hoi bent like charcoal being inapplicable 
for this purpose 

Impact of Spheres —A series of investigations has 
recently been carried out by Dr T P Andrews on the 
impact of spheres (Proc Pays Soc , Jan 1, 1031 and 
earlier papers) Interest ui the problems of impact 
dates back at least as far as Newton, who gave his 
law of restitution m the Scholium to hm Laws of 
Motion Actual theories of impact centre for the 
most part round either the wave theory of Saint 
Venant or the pseudo statical theory of Hertz The 
subject lias m the past aroused the interest of 
numerous investigators, few problems have the wide 
appeal that this possesses alike for the physicist 
the engineer, and the mathematician The most 
widely known of these investigations vs undoubtedly 
the famous ‘ guillotine 1 senes carried out by P G 
Tait and commemorated in the Guillotine Room of the 
Physical Laboratory at the University of Edinburgh 
The ordinary mathematical theory of elasticity, based 
on a linear connexion between the stress tensor and 
the strain tensor, is competent to give an opinion on 
henomena conforming to its range of limitations , 
ut it makes no pretensions of prognosticating any 
resulting permanent sot, though it might adumbrate 
the nature of secondary phenomena In the expert 
ments carried out by Andrews on met*! spheres, it 
appears that the permanent set takes a shape sug 
gestive of a lunar crater There is a distinct depression, 
with a rather uneven and somewhat curved floor, 
surrounded by a raised run The phenomena had l >een 
previously observed by Sir C V Raman and other 
investigators The results denved from experiments 
with low velocity of impact substantiate Hertz’s 
theory that the time of impact is inversely propor 
tional to the fifth root of the velocity An empirical 
law is given for the duration of impact in other cases, 
and a hypothesis is framed to explam the various 
results The essential feature of the hypo thesis is 
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that the pressure is constant at all points of the 
deformed area ; it affords an explanation in a region 
where the exact mathematical theory is inadequate. * 

Atomic Weights of Nitrogen and Silver —The 
atomic weight of nitrogen by the gravimetric method 
is intimately related to that of silver through the 
ratio Ag AgNO, More recent measurements of the 
limiting density of ammonia have given accurate 
values with respect to hydrogen, and other lmes of 
evidence show that the value (referred to O as 16) is 
very nearly 14 008 (the oxygen standard is the iso 
topic mixture) Baxter and Greene in the February 
Journal of the A men can Chemical Society describe the 
determination of the ratio Ag NH,, which with the 
ratio Ag N0 3 gives the ratio NH 3 N0 3 This, with 
the assumption of tho H O ratio, makes possible the 
(altulation of the atomic weight of nitrogen The 
pnnnplo of the method had been applied by Stas 
A weighed quantity of ammonia adsorbed on de 
hydrated chona/ite was evaporated into dilute hydro 
chloric or hydrobronne m id until the acid was exactly 
neutralised The halogen content of the solution was 
then found by nephelometric comparison with the 
purest silver in the usual way Great prot ision in the 
neutralisation end point could be attained by using 
methyl rod or litmus as indicator Tho ratio NO-j/Ag = 
0 57479 was assumed The ratios Ag NH 3 —0 33401 
and N0 3 NH 3 ~ 3 64073 give N — 14 0085 (isotopic 
mixture of oxygon - 16) Those numbers aio not 
coiret ted for a very small amount of water m the 
ammonia, and on the whole the final outcome is re 
garded as valuable corroborative evidence that the 
atomic weight of nitrogen is very close to 14 008 If 
nitrogen is taken as 14 0078, the atomic weight of 
silver will be 107 879, whilst N - 34 008 gives Ag- 
107 880 from the Ag NH 3 ratio ami 107 879 from tho 
Ag NO a ratio 

Oxygen Films on Tungsten Langmuir anil V ill are 
in tho February Journal of the American Chemical 
Society des< nbe a method of studying the late of loss 
of oxygen from an adsorbed film on tungsten, as well 
as of detecting its presence in u gas whu h consists in 
obseiving the effect on the electron emission of a 
tungsten filament, sensitised by the presence of a 
minute tnue of c esium vapour (10 * mm ) Under 
properly chosen conditions a monatomic oxygen film 
makes its pioscnco known by uh reasuig the emission 
a million fold By this method tho heat of evapora¬ 
tion of oxygen from tho adsorbed layer was uilcul 
atod as 162 k cal per gram atom The method of 
preparing the filament and the experimental pro 
cedure are described in the paper and it is suggested 
that the method which is not m goneral use, may be 
capable of mu(h wider application m chemical in 
vestigation The results also show that adsorbed 
oxygen films on tungsten surfaces are held by enor 
moils binding forces, very much greater than those 
corresponding to tho heat of dissot lation of the oxygen 
molecule The method makes use of the fact previ 
ously discovered by Langmuir and Kmgdon that a 
minute trace of ciesium vapour may produce an 
electron emission from heated tungsten up to 640° 
abs many billion fold greater than that from pure 
tungsten At higher temperatures this emission 
passes through a maximum at 715° abs and decreases 
with further rise in temperature This drop in emis 
sion is due to the evaporation of the caesium from the 
surface The oxygen increases the stability of the 
ctcsium film, holding it much more firmly than tung¬ 
sten does, and the effect of the presence of an oxygen 
film is to hold caesium atoms which would otherwise 
evaporate under the same conditions of temperature 
and pressure 
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Grassland Research in the British Empire. 


r pHROUGHOUT the British Empire there are vast 
tracts of natural pastures which produce herbage 
of an inferior nutritive value A large body of 
evidence has been accumulated in recent years to 
show that this low nutntive value is to be correlated 
with deficiencies of inorganic constituents, such as 
calcium, phosphorus, and chlorine, in the herbage, a 
condition which is the outcome of growth on mineral 
deficient soils Animals ranging over these pastoral 
areas and subsisting exclusively on such mineral 
deficient herbage, display a low rate of growth and 
production compared with what is possible on good 
cultivated pastures With this decreased growth rate 
are usually associated lowered fertility and suscopti 
bihty to various forms of disease 

During 1926, the committee appointed by the 
Economic Advisory Council to consider the question 
of the mineral content of natural pastures recom 
monded that practical investigations should be 
earned out m a suitable colony or dependency with 
the view of ascertaining whether the nature of such 
deficiencies could be determined and the diseases due 
to them pi evented Following thiH recommendation, 
a scheme of research was inaugurated which servos 
as a model of successful co operative effort Kenya 
Colony was selected as the site of the investigations, 
and Dr J B Orr, director of the Rowett Research 
Institute, Aberdeen, assumed the general scientific 
direction The Empire Maiketmg Board rendered 
sipial help by placing generous funds at his disposal 
Close and enthusiasti< eo o]»eration was established 
between his own staff of icsearch assistants, some of 
whom worked in Aberdeen and others in Kenya, and 
the staff of the Agricultural Department in Kenya 
Colony In addition valuable assistance was given 
by settlers in the colony, many of whom provided 
aimnalH and facilities for feeding experiments 

The initial outcome of those important invostiga 
tions is rovealed in the Report now before us which 
Jihm been drawn up by Dr Ori in association with Mr 


A Holm, director of agriculture, Kenya * Though 
the main scheme of work is still in its early stages* 
the results so far obtained are of the highest economic 
significance and amply justify the trouble which has 
been taken to secure them 

It has been shown that the most striking deficiency 
in the natural pastures of Kenya is that of phos¬ 
phorus Indeed, in one district, Molo, the deficiency 
of this element is as great as that found in certain 
areas of South Africa, where it is the cause of disease 
m cattle On the other hand, in another district, 
Naivasha, the pasturage, apart from deficiency in 
sodium and chlorine, is as rich as the herbage of 
good British cultivated pastures The application 
of different fertilisers in the most deficient area in 
(reased the yield of herbage from 25 per cent, where 
common salt only was used, to as much as 400 per 
cent where nitrogenous and phosphatio fertilisers 
wore employed The provision of small amounts of 
the deficient minerals to animals grazing these areas 
was followed by an increase of 30 per cent in the yield 
of dairy cows, 10 per cent in the rate of growth of 
lambs, and about 10 per cent in the weight of the 
fleeces of sheep 

It was discovered that 4 Nakuruitis \ a local 
disease resembling the * hush sickness* of New Zea¬ 
land, could be prevented by allowing animals access 
to a mixture of common salt and iron oxide This 
method of prevention is now being applied with 
successful results on several farms in Kenya, oxen 
being kept in good condition foi at least a yeai, 
whereas formerly, without the use of this simple 
salt lick, it was impossible to keep them free from 
the disease for longer than six months without send 
ing them away for a jienod of grazing m anothei 
distnct 

H E Woodman 

• hconomlc Advisory l ounetl ( omnilttee on the Mineral Content of 
Natural Pant urea sixth Kiport Pp fW (London H M Stationery 
Oflire 1031 ) I* n< t 


Medicinal Cod Liver Oil * 


\ LTHOUGH the medicinal value of cod liver oil 
has been known for 150 years, it is only recently 
that it has been attributed to the presence of vitamins 
A and D It is now known, moreover, that different 
samples of oil vary widely in their vitamin potency as 
well as in their more obvious chemical and physical 
characteristics The principles underlying the pro 
duction of a fine medicinal oil of high activity should 
be established so that consumers can always be cer 
tain of obtaining full benefit from its administration 
The recently resued Empire Maiketmg Board Report 
by Profs J C Drummond and T P Hilditch pro 
vides specifications foi cod liver oil which are based 
on the examination of a largo number of samples over 
several years, and makes recommendations for suit 
able methods of manufacture 

The in\ estigators examined oils from Newfound 
land Scotland and the North Sea, Iceland, and Nor 
way, obtained at different seasons, for vitamin potency, 
(olour and fatty acid content, and estimated then 
saponification and iodine values oils from other fish 
wore also compaied with cod liver oil Vitamin A was 
estimated both by the growth test on rats and by the 
antimony trichloride colour test in a senes of oils 
voi v fair agreement between the %wo methods was 

• The HelaUve Values of ( o<l I Ivor Oils from Various Sources By 
Prof J < Drummond anil Prof T P Hilditch (KMBSfi) Pp 129 
<l>ondun HM Stationery Office 1930) Is net 
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obtained, so that the quicker and simpler coloui test 
was used during the greater part of the research as an 
estimate of the vitamin A potency Using standard 
conditions, the leeults can be expressed in Lovibond 
blue units , it was not found possible to express the 
results of assays by the biological method m units, 
owing to the errors of the animal test Vitamin D 
was estimated by the degree of deposition of calcium 
at the ends of the long bones of rachitic rats as 
observed under X rays and following staining with 
silver nitrate (tho 4 lino test*) the assays were 
earned out against the standard preparation of 
irradiated ergosterol employed by the Pharmaceutical 
Society and the results expressed in terms of the 
Coward antirachitic unit 

The Newfoundland and Icelandic oils had the 
highest vitamin potency, the Norwegian the lowest, 
with the Scottish intermediate, but usually of the 
same order of activity as the latter The vitamin A 
and vitamin D potencies were usually parallel 

A detailed chemical examination of the constituent 
fatty acids of cod liver and other oils was made the 
methods and results have been published in full in 
the Biochemical Journal , by Guha, Hilditch, and 
Lovem (voi 24, p 266 , 1930) and by Lovem (xbvl , 
p 866) The general composition of the fatty acids 
of cod liver oil is steanc and mynstoleic acids, 
traces only , mynstic acid, 3-7 per cent, palmitio acid, 
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7*13 per cent, palmitoleic acid, 13*20 per oent» oleic 
and unoleio adds, 18-33 per cent, unsaturated acids 
containing 20 carbon atoms. 10 32 per cent; un¬ 
saturated acids containing 22 carbon atoms, 10-10 
per cent The depth of the yellow colour of the oil 
was found to be roughly proportional to its vitamin 
potency 

The variations m potency of different samples are 
not apparently directly dependent on the age or 
sexual condition of the fish, but on the character and 
amount of the food eaten, which varies according to 
tho season On the other hand, examination of the 
fish and several Crustacea which form the food supply 
of the cod showed them to be singularly devoid of both 
vitamins It has been shown that phytoplankton 
synthesise vitamin A (Ahmad, Bxochem Jour , vol 
24, p 860, 1930) zooplankton contain none and 
neither contain appreciable quantities of vitamin D, 
although there may be small amounts present m 
zooplankton There is no evidence that the cod can 
synthesise either, though the possibility cannot be 
excluded The alternative is that the fish retains 
the small amounts m its food in its liver, so that 
over a course of months with a plentiful food supply 
this organ comes to contain considerable amounts 
The potency of the o*l vanes inversely with the amount 
obtained from the liver prior to spawning there is a 
utilisation of the liver fat, especially in the female , 
but the vitamin store is not proportionally depleted, 
so that the oil has a high potency The authors 
believe this to be the explanation of the high vitamin 
content of Newfoundland oil 

From an examination of the effects of different 
methods of manufacture upon the palatabihty, keep 
mg properties, and potency of the oil, the following 


procedure is recommended Livers should be fresh 
and steamed immediately they have been removed 
from the fish Steam at 60 100 lb pressure per sq in 
gives better results than steam at a lower pressure, 
and the process should not be too short Subsequent 
refining should be restricted to removal of moisture, 
debris, and steanne by chilling and centrifuging or 
pressure, finally, medicinal oils should be stored in 
vessels impermeable to light and containing as little 
free air space as possible Deterioration is caused by 
the activity of the liver enzymes , hence the necessity 
for using only fresh material and for adequate steam 
mg to destroy them High pressure steam also gives 
a higher yield of oil It was found that the replace 
ment of air in the storage casks by an inert gas 
was difficult to carry out properly and did not increase 
the keeping properties of the oil Protection from 
light and undue exposure to air is, however, of great 
importance 

As a result of their work, the authors put forward 
the following specifications for medicinal cod liver oil 
The colour, when measured in a 1 in cell, should not 
bo greater than 10 yellow Lovibond units and 0 6 reel 
unit The free fatty acid (as oleic acid) should not be 
greater than 0 5 per cent, preferably below 0 3 pel 
cent The unsapomfiable matter should not be more 
than 1 5 per cent, preferably below 1 per cent The 
vitamin A colour test should give a higher value than 
7 blue Lovibond units, when carried out by the authors’ 
technique For oil intended for farm stock, the colour 
and free acidity may be slightly greatei but the amount 
of unsapomfiable matter and vitamin A present 
should be the same There appears to bo no doubt 
that oils from Scotland and, especially, Newfoundland 
are capable of meeting those specifications 


Mosquito 

r pHE Report for 1930 of the British Mosquito Control 
^ Institute, Hay ling Island, Hampshire, is a record 
of two and a half years’ work, the previous Report 
having been presented in June 1928 The Institute, 
it may be added, was built and equipped in 1925 by 
Mr John F Marshall, who has since occupied the 
position as director without remuneration It was 
incorporated by licence of the Board of Trade m 
February 1927 and, by a deed executed at the same 
time, the building and its equipment were leased to 
trustees for a term of years No financial aid is 
received from any official funds, and the moomo of 
the Institute is derived solely from the results of its 
own activities and from subscriptions and donations 
Funds are greatly needed m order to enable the work 
to become more self supporting, since the present 
income falls a long way snort of covering expenditure 
The activities of tho Institute have markedly in¬ 
creased since the issue of the last Report, and the 
interest shown by the outside public in this work is 
borne out by the fact that more than 1400 visitors 
(scientific and others) inspected the museum and 
laboratory during 1930 Advisory work relating to 
mosquitoes, their identification and control, is carried 
out by means of inspection and by correspondence 
Inspections are generally undertaken by the director’s 
assistant at a pre-arranged charge which includes the 
submission of a report and the recommendation of 
remedial measures Various lines of investigation 
have been oarned out during the period under review, 
including tests of fly killing preparations and of cresol- 
contaimng larvicides, at the request of commercial 

* British Movquito Control Inititute Report of the Director Pre 
rented «t the Fourth Annuel General Meeting, Dec 9, 1980 16 pp and 
30 Uluatrationa Hsyllng Island, Hampshire * 
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firms A study has also been commonced with regard 
to the breeding of arboreal mosquitoes in cavitios 
(natural and artificial) in sawn on parts of trees of 
different species 

In June 1929 a special malaria course, arranged m 
connexion with the League of Nations and the London 
School of Tropical Medicine, included m its programme 
a three day visit to the Institute foi laboratory 
and field instruction A number of medical officers 
took part in this work,y In September 1930 a week’s 
course, of a tentative character, on mosquito research 
for university students was given, and was sufficiently 
appreciated to warrant arrangements being made for 
its repetition during the piesenfc year Among other 
educational activities, the director has ddivered 
lectures on mosquito control to various institutions, 
etc , while demonstrations have been conducted at 
a number of scientific meetings, exhibitions, etc By 
way of technical apparatus, the advances made in 
connexion with photomicrography and stereograph 
methods aro described in the Report Mention needs 
also to be made of the small but growing library of 
the Institute a number of new books have been 
added both by gift and by purchase, while certain of 
the more important penooicals are taken in regularly 
The director of the Institute is to be congratulated 
uj>on the initiative and energy he is giving to the 
development of his charge and on the progress so fai 
achieved 

Scientific societies, educational bodies, local author 
lties, and other associations desirous of supporting 
this useful work may become ‘ collective ’ members 
Members (whether individual or collective) subscribe 
one guinea per annum and receive a copy of the pub¬ 
lications of the Institute 
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■Grey an<t Red Squirrels in Britain 

J ^OK yearn, naturalists have been familiar m a 
general way with the aptitudo shown by the 
American gm> squirrel for colonising parts of Britain, 
with tho controversy regarding the harrnfulnesH 01 
otherwise of its habits, and the allegation that it 
has driven the native led squirrel before it Never 
before, however has an attempt at all comparable 
with that of Mr A D Middleton * been made to 
collect all tho facts regarding this undesirable alien 
before passing judgment u|>on it The paper also 
contains information relating to the fluctuations and 
decline of the red squirrel m (Ireat Bn tain, so im 
portant that this species, too, might well have shared 
a plac e in the title 

So long ago as 4 18J0, the gre> squirrel was known m 
Montgomeryshire and Denbighshiie, but the present 
state of affniis is almost wholly due to introductions 
since 1890 Thirty thico different mtinductions, m 
volvmg twenty nine loialities, have been tiacod, and 
tlie stun of their results is astonishing By 1910 the 
giey squnrel, aecoiding to Mr Middleton’s thorough 
census, had populated a total aiea of appiovimately 
13,350 Htjuare miles mainly m soutliern England, 
Cheshire, anil \oikshire, and there is every reason to 
believe that it will eventually cover the w hole < ountry, 
with tho possible exception of mountainous districts 
such ns not thorn Scotland 

Although mii(h of the evidence regaiding the food 
of tho cmature is unbalanced or biased there can be 
little doubt that it is a nuisance in (heat Britain 
(ireen food fiml and nuts foirn the major part of 
the food supply but it robs buds’ nests of their eggs 
and pmng and tho damage it does to woodland bv 
biting off young slioots and leaders, and by peeling or 
ringing the bark of young tiees (the pi esprit wnter 
has seen blanches of old tiees girdled as well), is 
enough to c ondemn it in the o\es of every forester 
The fact that at least 750,000 acres of new forest are 
m piogrcsH of being planted suggests that here lies a 
potential food stoic to encourage fresh colonisation, 
and points to a new dungei in the presence of the 
gro> squirrel 

It has often been said that the gto> squnrel kills 
out oi chives awav the native reel squirrel, but no 
direct evidence of such antagonism has been foith- 
coming The present writei agrees entnely with 
Mr Middleton s view that in tfcany aieas (in Scotland, 
at an> late) the red squirrel has dochned, apart 
altogether fiom the presellc e of its jwissible rival 
Noverthc less the led squirrel almost holds its own m 
some of the extensive northern fmests, and it must 
hiii pi ise many readers to learn that the Higblanei 
Squirrel Club, in a limited area confined to thuty six 
estates in the north of Scotland destroy cnl in the 
years from 1903 to 1929, 82 000 squirrels 

In considering the future possibilities of tho intro 
ducod giey suuirrcl as a serious economic pest it is 
well to remember that, ho far as Scotland is concerned, 
the red squirrel itself is a species that was icintro 
duced after it had almost or wholly disappeared, 
about tho beginning of the nineteenth century One 
would imagine that tho tale of the risk of introductions 
was written plain enough for anyone to see, and yet 
tho process goes merrily on Within tho last few years 
the musk rat has been added to*the Scottish list of 
aliens likely to call down future curses upon the heads 
of its thoughtless or ignorant sponsors 

: j R 

* \ 1) MMdkton Tho hcolojo of the American Urey Squirrel 
(SeiurtM In the Hrltbh Isles , Proc Zool Soc London. 

parts, p 809, 1930 
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Birthdays and Research Centres. 

April 2 , 1853 —Prof P Phillips Bkdson, emeritus 
professor of chemistry, Armstrong College, New 
castle on Tyne 

In describmg some experiments on the gases en 
dosed in eortam varieties of coal dust, at a meeting 
of the North of England Institute of Mining ana 
Mechanical Engineer in 1888, I directed attention to 
the fact that the inflammable constituent appeared 
to contain other members of the paraffin series in 
addition to methane (marsh gas) In the discussion, 
the late hir Charles Parsons suggested that the ex 
animation of the gases released from the coal yield¬ 
ing such dust, by grinding it m a vacuum, might 
afford information on the composition of these gases 
In the sesHion 1913-14, I hail contrived a mothod of 
testmg this suggestion, but was unable to complete 
the investigation, as on the outbreak of War the build 
mgs of Armstrong College Were taken over by the 
military authorities, and when possession was regained 
in 1919 opportunity for pursuing the investigations 
further did not present itself In 1921, I resigned 
from the professorship of chemistry in Armstrong 
College and came to reside m the south of England 
The repetition of this work in the light of the m 
fluenre of these gases on the ignitability of mix 
tures of air and coal dust, and the examination of 
firedamp for the presence of other paraffin hydro 
carbons than methane is a problem to winch uttontion 
might usefully be given 

April 5 , 186 $ -Su John Brftland Farmer, F R 8 , 
emeritus professor of botany and foi morly d irec tor 
of biological laboratories, Imperial College of 
Scionc e and Technology, London 

Amongst the various lines of research in which I 
happen to have been specialty interested, there are 
few 1 think, which offer more attractive possibilities 
than those which concern excretion, in the larger 
sense of tho term The moehanism by which sugar 
in a concentrated state is excreted in nectaries (and 
by various other non floral glands) though doubtless 
not too easy to investigate, is one which can surely 
yield a much larger harvest on the way towards its 
solution than it has yet produced Of course, it may 
be said that the whole matter is a question of energy 
— and this observation was actually made to me by 
a very eminent physiologist of his day, some twenty 
years ago But it is clear that \ery little is thereby 
reall> gained No doubt the energy for moving a 
train is derived from the combustion of coal m the 
engine, but that tells nothing of the machinery and 
of the steps whereby the energy derived from oxida 
tion of coal is enabled to be utilised for moving the 
train 

A sot of problems akin—perhaps more than is at 
first sight obvious —to those just referred to, concern 
the internal movement of water within the higher 
plant, wherever protoplasm takes a hand in the 
matter Much has from time to time been written 
about 4 root pressure \ but how much is really 
known os to the Weaen of root pressure ? It is a 
subject I have myself pursued not too successfully, 
for a number of years, though I did find a few siae 
tracks which seemed to bo more hopeful than the 
mam route It would be useful to Know to what 
extent and under what precise conditions the sugars 
derived from the surrounding living parenchymatous 
cells find their way into the dead wood vessels 8 emi- 
pormeability has really ceased to be a rigorous dogma 
where living protoplasm is concerned It is another 
example of the truth that * circumstances alter 
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oases ' By that same track we get into closer touch 
with the problems of spring bleeding so characteristic 
of many trees, etc , though in different degrees, and 
varying under different external conditions 

In concluding the few remarks, which have filled 
more than the space allotted to me, may I venture 
to suggest that many of our younger botanists, 
particularly those who are physiologioally minded, 
might profitably acquire a larger horticultural know¬ 
ledge of growing plants than most of them seem to 
possess ? The problems of the garden are numerous 
and profitable, out a practical fore knowledge of the 
garden and its denizens is essential for their recogm 
turn , the garden is a more fertile source of inspiration 
and research than many shelves of ( pickle f bottles 

April s, * 868 —R H Burne, FRS, physiological 
curator at the Royal College of Surgeons, London 

During the past few years I have been much 
interested in certain peculiarities of the lymphatic 
system of Teleostean fishes, which suggest that in the 
early stages of its differentiation the lymphatic system 
comprised both afferent and efferent factors oom 
parable to arteries and veins I am now carrying on 
similar researches into the constitution of the pseudo 
lymph Bystem m the skin of Elasmobranohs, in the 
hope of determining the nature of the 1 cutaneous 
v^ms * and their morphological relationship to the 
rest of the vascular system anti to the cutaneous 
lymphatics of other fishes 

April ii, 1890 —Prof E K Rideae, FRS, 
professor of colloid physics m the University of 
Cambridge 

Wo are engaged m determining the potential differ 
ence existing at air liquid interfaces and also at gas 
metal interfaces This potential difference is modified 
to a marked extent by the presence of a unimolecular 
film, for example, a fatty a 4 id film on a water surface 
or alcohol on a gold surface These changes caused by 
films of different types, of different surface concentra¬ 
tions, of films undergoing chemical reaction or simple 
solution or evaporation, can be measured with con 
siderable accuracy 


Societies and Academies 

London 

Institute of Me tali (Annual General Meeting) Mar 12 
—C E Pearson and J A Smythe The influence of pres 
sure and temperature on the extrusion of metals The 

paper describes experiments made in a small press on 
the extrusion phenomena of the metals lead, cadmium, 
bismuth, and tin The chief part of the work is con¬ 
cerned with the determination, under precise control, 
of the relationship between the rate of extrusion, 
pressure, and temperature This relationship is 
expressed in a aeries of curves, the mathematical 
treatment of which is indicated — J D Grogan and 
D Clayton Dimensional stability of heat-treated 
aluminium alloys Careful search has failed to reveal 
the occurrence of secular change m certain commercial 
heat-treated aluminium alloys, subsequent to the 
completion of the normal ageing process Serious 
dimensional changes occur when machining opera 
tions are earned out on material quenched in cold 
water — D Hanson and M A Wheeler The deforma¬ 
tion of metals under prolonged loading ( 1 ) The flow 
and fracture of aluminium The principal method 
used consisted in examining the changes in micro- 
structure of polished specimens, subjected to static 
stresses at room and elevated temperatures Thq 
extension under a prolonged load that will ultimately. 
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break the metal may be considered as consisting of 
a* period of primary extension, during which the rate 
of flow diminishes , a period during which flow is very 
slow or even suspended , and a period during which 
the extension again increases continuously until 
fracture occurs Failure under creep conditions may 
be due to mtercrystaUuie cracking, resumption of 
slipping within the original crystals, or recrystalltsa- 
tion Failure of alummium under various conditions 
was examined Rupture of the crystals probably 
commences along slip planes formed at an early stage 
in the deformation of the metal — K L Meissner 
Tlie effect of artificial ageing upon the resistance of 
super duralumin to corrosion by sea water A dif¬ 
ferent 4 pock form corrosion \ combined with highly 
deleterious effect on tho tonsils properties, and 
primarily caused by inteicrystallme corrosion, was 
round in an in termed iato range of annealing tem¬ 
perature at 125° 145° C , and especially at 140° C — - 
S L Archbutt and W E Prytherch Investigation 
of the effects of unpurities on coppor (7) The effect 
of antimony on copper -—( 8 ) The combined effect of 
antimony and arsenic on copper In the antimony 
copper senes, alloys containing up to 0 85 per cent 
antimony have been studied, and m the arsenic* 
antunony copper series, up to 0 6 per cent of each 
impurity together In the former series, alloys con 
taming up to 0 47 per cent antimony withstood hot 
rolling and up to 0 85 per cent cold rolling from oast 
billets An alloy containing 0 85 per cent antimony 
was hot shoit In the latter senes all compositions 
withstood rolling either hot or cold Antimony i» 
highly soluble m Bolid copper, and small additions of 
this element to copper low in oxygen are found to 
improve the tenRile strength at ordinary tempera 
fcuree and at 250° C the fatigue properties, and to 
raise the softening temperature (of cold worked 
materia]), without impairing duofcdity or toughness 
Copper low m oxygen, < ontagimg antimony and 
arsenic together, appears to withstand hot rolling 
better than with antimony alone Tho mechanical 
projierties of copper low m oxygen are improved by 
small additions of antimony and arsomc together 
Roth impurities lower the electrical conductivity 
of copper L J Brice Some properties of sthcon- 
4 aluminium bronzes ’ The paper describes the re¬ 
sults of a detailed study of the Bnne]l hardness* 
mechanical properties, and microstructure of three 
typical aluminium copper alloys, containing respeo 
tively 5 0, 7 25, and 10 0 per cent alummium, with 
the addition to each of up to 5 0 per cent silicon 
—Owen W Ellis The rolling of alloys of copper and 
phosphorus containing up to 5 per cent of phosphorus 
Tho plain phosphorus copper alloys can all bo sue 
cessfully hot rolled at 450° 650° C to produce strip 
0 021 in thick, provided that only small reductions 
of thickness are made at each stage of the rolling In 
this way the copper copper phosphide eutectic struc 
ture is thoroughly broken up, and the strip can then 
be oold rolled to 0 015 in 

Paris 

Academy of Sciences, Feb 16 —Jean Rey The 
conditions for the best utilisation of the energy of 
warm water, natural and industrial — Georges Claude 
Remarks on the preceding communication — E 
Mathias The destructive effects of lightning upon 
plants A discussion of the cause of the observed fact 
that when a single tree is struck by lightning and 
killed, and the lesions on the tree are obvious, plants 
and trees within a certain radius of this tree also die, 
although there are no lesions to account for this — 
Edmond Sargent, A Donation, L Parrot, and P 
Leitoquard Etiological considerations on north 
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African bovine thailerosiw Nine tenths of the oases 
occur lietween June 15 and Aug 31 m each year 
This is explained by a study of the life histones of the 
micro organism TheiUru* dutpar and the transmitting 
tic, Hyalovima maurUanicum —Paul Pelsenoer was 
elected correspondant for the Section of Anatomy and 
Zoology, in miocesmon to the late A Brachet — 
Potonmie The discovery in Russia of unpublished 
Jotters of Niu phoro Niepce, the inventor of photo 
graphy - J Doubnoff The fundamental tensors of 
a rectilinear congruence Mile Mane Charpentier 
The Peano pomta of the equations y* f for whirh the 
umeity of the ho I ut ion is assured of one side 
Georges Bouhgand The lunimemmg movement of 
a liquid mass — Benjamin Jekhowsky Exiu t and 
simple formula for the identification of tho minor 
planets — J Dourgnon and P Waguet The photo 
metric properties of rough diffusing surfaces — R 
Zouckermann High frequent y disc liarges in nitrogen 
in the presence of mercury —G A Boutry The 
characteristic surface % ~f{ F V) of a photoelectric 
coll with a gaseous atmosphere EL Harrington 
The nature of the radioactive groupings of atoms 
Although it is probable that groupings round im 
purities as nuclei may hake place, it is doubtful 
whether the presence of impurities is the essential 
factor The nucleus may be a particle of an impurity, 
but is generally a stable association of ionised radio 
active atoms — Mme Mathieu, Mathieu, and Paic 
Some reactions produced in the solid state A list of 
chemical reactions between two solid substances is 
given Tt is suggested that reactions produced by 
grinding m a mortar would be those in which the 
molecular volume of tho system would be reduced by 
a reaction , but this does not appear to be the case, 
with the examples given - H Muraour and G Aunis 
Hie laws of combustion of rnlloidal powdors (ex 
plosives) containing vaseline E Rinck An alio 
tropu tiansformation of calcium m the solid state 
Experiments are described, proving the existence of 
two allofcropic varieties of tho metal calcium, the 
transformation point l>emg 450° C—E Carnire and 
Raulet Contribution to the study of the sodium 
silver hyposulphite complexes L H&ckspill and J 
Weiss The hypophospnitos of cfosium and of rubi 
dumi Pho properties of ta'sium and rubidium hypo 
phosphites resemble those of the other alkaline hypo 
phosphites 'J heir density increases m the name 
sense as their atomic weight, and the decomposition 
on heatmg is similar to that of the othei alkahne 
salts - Mme Ramart-Lucas and Mme Bruzau 
Absorption and reactivity of the ketone function 
Argiunents againHt tho theorv of stene hindrance, 
with special reference to the case of the hexalkyl 
acetones It apjiears possible to explain tho varia 
tiona m the chemical activity of the ketomc group 
by a mutual influence between the alkyl radicals 
present in the molec ule without stone bindranc e inter 
veiling —A Mailhe and Renaudie Tho transforma 
tion of the butylenes into liquid hydrocarbons Study 
of the catalytic action of silica at 650° 700° C on the 
butylenes —Lion Moret Discovery of tho Purbeckian 
in the Seinnoz Chain, near Annecy (Haute Savoie) — 
V Perebatkine Observations on the geology of the 
Gabon —Roger Heim The spore in the genus 
Jtiocybe —St Jonetco The formation of anthocyamc 
pigments in the etiolAted shoots of buck wheat and 
of wheat —E Michel-Durand The influence of light 
on the migration of nutritive material At the moment 
of bursting of buds *-A Brunei* The presence of 
allanlomase in many fungi The ferment is recog 
nused by its converting ailantom into allantoic acid 
a list of 66 fungi containing allantomase is given — 
Mme L Random and R Lecoq Constitution of a 
hew food regime for the study of B avitaminoses, 
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containing reduced proportions of glucides but rich 
in lipides -A and R Sartory and J Meyer Pheno¬ 
mena resulting from the irradiation of the cutaneous 
tissue and of the male genital gland of the rabbit as 
a function of the mode of application of the radiation 

Raymond-Hamet The pharmacological influence 
of the Hiibstitution of a methyl group on the fi carbon 
of the methylammo paraoxyphenyl carbinol —Jean 
Saidman, Roger Cahen, and Jacques Forestier The 
action of electne fields of very high frequency on 
organa tissues Description of the technique found 
best for human subjects —-J Verge and M Vallde 
The t/eatment of diarrhoea of calves by the bacterio¬ 
phage The specific bacteriophage has been isolated 
from the intestine of convalescent subjects and 
subjtM ted to further laboratory treatment Accounts 
of various cases in which the treatment was beneficial 
are given 

Homk 

Royal National Academy of the Lincei Communica¬ 
tions received during the vacation, 1930 —U Cigotti 
Hemiaotiopio quintuple tensors - M La Rota and 
G Petrucci A circuit emitting trams of discontinu¬ 
ous waves —G Mammana A fundamental theorem 
of mathematical analysis Treatises on the calculus 
deal with a theorem of reduction of a multiple series 
oi one of inversion, a theorem of integration and den 
vation by sones a theorem of reduction of total de 
rivative, one of inversion of the order of denvation, 
etc , as so many detached propositions All these 
theorems and, m general, all tnose leading to reduction 
or inversion of hm*ts are immediate corollanea of a 
smgle theorem, and an attempt is now mail© to estab¬ 
lish this with the maximum possible generality — 
Maria Nasta Contribution to the calculation of the 
critical velocity of motor shafts —Bice Pelini Table 
of the potential of a magnetic lamina with a circular 
rim A description is given of the method of com 
piling a table to show, for various points in space 
and with an error less than 1 in 1000, the potential of a 
magnetic lamina with a circular rim and with unit 
intensity of magnetisation —G Krall Problems of 
the dynamics of the binary -E Segrfe The Raman 
effect of acetylene An apparatus for the study of the 
Ramon effect in gases in the visible spectrum is de 
scribed, and the results obtained with acetylene are 
given D Graffi Considerations on the theory of 
the transmission of heat by forced convection —A 
Barom Metbylselenomercaptan This compound, 
0H 3 SoH, obtained by treating an alcoholic solution 
of sodium hydroselemde with methyl iodide, la an 
almost colourless liquid of persistent, unpleasant 
odour and boils at 12^ C The mercury, lead, silver, 
copper, and bismuth derivatives are described — 
Giovanni Sam Investigations on oleastene, a hydro 
carbon contained in the fruit of the olive The 
formula of this hydiocarbon is at least 0 7 Hjj and is 
probably C^Hg.—G Mezzadroh and E Vareton 
Action of ultra short magnetic waves (\2 3 metres) on 
silk worms The best procedure to be followed, m 
applying these waves to silk-worms, is described 
The weight of the cocoons formed by the irradiated 
worms is greater by 19 per cent than that of the 
cocoons from the controls —M Mitolo The moderat¬ 
ing power of the central nervous tissue This tissue 
is endowed with a moderating power which is of a 
physioo chemical character and is probably due to 
certain acid-salt systems (phosphoric acid phosphates, 
carbonic acid carbonates, etc ) with an equilibrium 
near the neutral point and with low dissociation 
constants, rather than to proteinates — L. Bracaloni 
Normal hydra&mic curve (on fasting) during various 
physical exertions of short duration — Clara Portfi 
Excision of the vessels and nerves of the ovary i 
Historical notices (1) 
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Official Publications Received. 

Burma 

Committee of the Privy Council for Medical Research, Report of the 
Medical Research Council for the Year 1920-1980. (Cmd. 8786 ) Pp. 138 
(J/ondon H M Stationery Office ) is 04. net, 

Researches published from the Words and Laboratories of the London 
Hospital during 1930 83 papers, (London H K Lewis and Co., Ltd ) 

7a od. net. 

Reports of the Progress of Applied Chemistry Issued by the Society 
of Chemical Industry Vul 16, 1980 pp. 768, (London.) 7i tkL to 
Members , 12a rid. to others 

Dominion Bureau of Statistics Canada 1931 an Official Handbook 
of Present Condiuons and Recent Progress, Pp. vii + UK* (Ottawa 
Dominion Bureau of Statistics , London High Commissioner for Canada.) 
26 cents. 

Transactions of the Institute of Marino Engineers, Incorporated 
Session 1931, Vol 43 No. ], February Pp. 66+xlh (Londoo ) 

The National institute of Industi ini Psychology Annual Report anti 
Statement of Accounts for the Year ended December 31st, 1980 Pp. 30 
(London ) 

The Proceedings of the Physical Society \ul 48, Part 2, No. 287, 
March! Pp. viii +119 220. (London) It net. 

Proceedings of the Royal Society Series A, Vol 180 No A816, 
March 8 Pp 661*007+ xxxlv (London Harrison and Sons, Ltd ) 8j 
Mysore Geological Department Records, Vol 26,1027 Pp Hi+ 28. 
(Bangalore Government Press ) 2 rupees 
Education, Simla Education in India in 1928 29 Pp. Jv + 74 (Cal 
cutta Government of India Central Publication Branch ) 14 annas 
la (W 

The Journal of the Royal Technical College Vol 2, Part 3, January 
Pp iv + 371-5*10 (Glasgow Robert Anderson and Sons, Ltd ) lUs tod 
Allahabad University Studies. Vol 6 Pp v + 496 7 8 rupees 

Vol 0, Part 1 (Arts, Law and Commerce) Pp lv + 808 7 8 rupees 
Vol 6, Part 2 (Science Section) Pp v + 257 7 8 rupees (Allahabad) 

British Mosquito Control institute Report of the Director, pre 
seated at the Fourth Annual General Meeting held In the Rooms of the 
Entomological Society of 1 ondon on the 9th Decsmber 1030 Pp 10 + 16 
plutea, (Hayllng Island ) 

The Quarterly Journal of the Uaolugloal Society of London No 846 
tol 87, Part 1 February 28th Pp 179 (London Longmans, Green anu 
Co , Ltd ) 7 * lid 

The Association of Women Science Teachers Report for 10BU, and 
List of Members Pp 62 (London ) 

Ihe Journal of the Quekntt Microscopical Club Edited by W 8 
Warton Ser 2, Vol id, No 07, March. Fp 151 216 (I ondon 
Williams aud Norgato Ltd ) 6a not 
Tanganyika Territory Geologlral Survey Department Annual 

Report, 1920 By Dr K O reale Pp Hi + 60 + 0 plates (Dai es 
SaJoatn Government Printer ) 4a 

University of Leeds Twenty sixth Report 1929-30 Pp 174 Put) 
lications and Abstracts of Theses by Members of the University during 
Session 1929-30 Pp 64 (laied* ) 

Proceedings of the Royal Irish Academy Vol 40, Section B, No 1 
Irish Sea Trout Notes on Collections of Beales from the West Coast of 
IrtUnd tty G Herbert Nall Pp 36 + 3 piatea (Dublin Hodges, 
Figgis and t o London Williams and Norgate, Ltd ) 1# rid 
Ine Scientific Proceedings or the Royal Dublin Society Vol 19 (N 8 ) 
No 80 Some Geochemical Application* of Measurement* of Hydrogen 
Ion Concentration By Dr W II Q Atkins 1 p 466 4(10 6d Vol 19 
(NS) No 46 Photo electric Measurement* of Illumination in relation 
to Plant Distribution Parts Certain Spruce Larch, Oak and llolm 
Oak Woods By Dr W U G Atkins and Horeuce A. Stan bury Ip 

617 681 Is Vol 19 (N 8 ), No 46 The Distribution of Pasture riant* 

in relation to Soil Acidity and other hacts By Dr W R. G Atkina and 
H Wyllic Kenton Pp 633 647 I* (Dublin Hodges Figgis and Co 
London Williams and Norgmtc, Ltd ) 

^Armstrong College, Newcastle upon Tyne Standing Committee for 
iU'se^roh Report Session 1029-11)30 Pp 81 (Newcastle upon Tyne ) 
Air Ministry Aeronautical Research Committee Reports and 
Memoranda No 1342 (Ae 474—T 2085) Airscrews fbr High Speed 

Aeroplanes By H GlauerL Pp 18 + 8 plates l# net No 1348 

(Ae. 480—T 9904) On the Validity of Large Scale Test* in an Open Jet 
Wind Tunnel—Teats on one fifth Scale Bristol Fighter (7 9 rt Span) lu 
6 ffc Open Joe Tunnel By W G A Perrlng and O Gallon 90. net 
(London H M Stationery Office ) 

The Polar Record No 1 January Pp 85 (Cambridge At the 
University Press) li 

Journal of the Society of Glass Technology Edited by Prof W B 8 
lurner Vol 14, No 66, December 1980 Pp xli+181 212 + 807 424 + 
ai6 5M+xxvll (Sheffield) 10* «rf 
The Ninety seventh Annual Report of tin Royal Cornwall Polytechnic 
Society New Beriea, Vol 0, Part 4 1980 Pp xlill lii + 318-426 + vili + 
14 (Camborne ) 6*. 

Sydney University Reprints Series 8 (Chemistry, Organic and In 
organic). Vol 1. Noe. 46 61 17 paper* Series 9 (Medical Science* 

Nan-clin(oal) Vol 3 Noe 18 88 26 papers (Sydney N&W) 

Memoirs of the Geological Survey of India. Falteontologtu Indies 
New Series, VoL 17 New Fossils from the Productus Limestones of the 
Salt Bulge, with Notee on other Species By Dr P R U Reed Pp 
v+W+5 plates (Calcutta Government of India Central Publication 
Branch.) 3 6 rupees 8* 9d 

Liverpool Observatory and Tidal Institute Annual Report 1980 Pp 
18 (Liverpool ) 

The Hair Yearly Journal of the Mysore University Vol 4, No 2, 
July, 1980 Pp. J46-S61 (Bangalore ) 9 rupee* 

Annals of the Natal Museum Edited by Dr Brnoat Warren Vol Q. 
Part 8, February Pp. 887-606 + plates 98 88 (I.on don Adlard and 
Son, Ltd ) 19*. net. 

Proceedings of the Malacologies! Society of London Edited by 
H, Wlnokworth Vol IP, Part 4, March Pp lM- 218 +plates 18 26 
(London bnlau and Oo , Ltd ) llw net 
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Report of the British Museum Expedition to British Honduras, 1980. 
By OipL E L Grunfug (Reprinted from the J* ursui 0 / (JU Jfoya/ 
AnlKroiwlogicixl IiutUvU, Vol 6u July-December 1030) Pp. 477 488+ 
pistes 10 22 (London Royal Anthropological Institute > J# 

Proceedings of the Prehistoric society of East Anglia for 1930 Vol 6, 
Part S Edited by G Maynard Pp all + 147 261 +platen 12 19 

(Loudon H K Lewis and Co , I td Geo Satby ) 20* net. 

Proceedings of the Society for Psychical Research Part 180, Vol 40. 
February Library Catalogue (Rupplewmt 1029- 19S0X Pp 6b (J ondon ) 
1«. tk? 

The Journal of the Board of Groeukeeplng Research Vol 3, No 4, 
March Pp 88 + xxxi + 8 plates. (Blngley St Ives Research Station ) 

2> Off 

The Jo imal of the Institution of Electrical Englmera Edited by 
P F Rowell Vol 60, No 411, March Pp 826 444 + xxvl (London 
S and P N Spon, Ltd ) 10* 6d 

The British My 00 logical Society Transactions Edited by Carle ton 

Rea and J RamsboUom Vol 16, Part* 8 and 4 Man b 21 Pp, 198 

378 (London Cambridge University Prcse ) 16 *. 

Papers from the Geological Department, Glasgow University Vol 
18 (octavo Papers of lU2ft-iwo) (Glasgow University Publications 20 ) 
PjD viil +20 paper* (Glasgow Jackson Wylie and Co ) 

The Journal or the Royal Anthropological institute of Groat Britain 
and Ireland Vol 60, July to December 11)80 Pp lx + 2ri9 068 + piatea 
4 22 (London ) 16* net. 

Modluvl Research Counotl Tenth Annual Report of the induatrial 
Health Research Board (formerly the Industrial Fatigue Research 
Board) to Hist D*eember 1929 Pp 29 (London 11 M Stationery 
Office ) tv/ net 

Transactions of the Royal Society of Edinburgh \<>1 60, Pert 8, 
No 28 The Stem Rndodetmis in th* Ginns Piper By Dr George 
Bond Pp 006 724 + 3 platen (Edinburgh Robert Grant and Son 
London Williams and Norgate 1 td ) 6# 


Kokxion 


TJie Science Reports of the Tbhoku Impel U1 Unhimity Sendai la pan 
hirst Her ies (Mathematics, 1 hysies Cbernlatry) Vol 10, No 6 Pp 478 
680 hourlh Senes (Biology), VoL 5 No 4 Pp 616 H37 (Tokyo and 
Kendal Marnren Oo , Ltd ) 

Columbia University Bulletin of Information 91st Holies, No. 17 
Announcement of Professional Coursi s in Optometry for the Winter and 
Spring Session* 1031-1032 Pp 31 (New York City ) 

United States Department of the Interior Geological Survey Bulletin 
821 li A Geologic Study of the Madden Dam Pri |eot, AlhajueJn, Canal 
/one By Frank Reeves and Clyde l Hubs (Contributions u» Economic 
Geology, 1030) lp iv+11 4y +plutea 4 13 4b cents Water Supply 
Paper 622 Hurfacrf Water Supply of the UDited States, 1020 Part 2 
South Atlantic Slupe and Eastern GulTof Mexico Basins Pp Iv+llh 
20 cents Water Supply Paper M4 Surlier Water Supply of the United 
States 1927 Pail 4 Ht Lnwrem e Hivar Basin Pp v+lftd 26 cents 
Wator Supply Paper 049 Hurfnea Water Supply of the United States 
1027 Part 0 Colorado Rivir Basin lp v+W JO cents Water 
Supply Paper iDO Surface Water Supply of (he United HUtes, 1927 
l ait lb l r he Great Basin Pp v + 97 20 cents (Washington, 1) C 

(Juvornmont Diluting Office ) 

Contributions from the letterson Physical Laboratory and from the 
Oruft High Tension Electrical laboratory or Haivard University for the 
Years 1928 and 1920 Vol 20 02 papers (Cambridge Mass ) 

Bernice P Bishop Museum Bulletin 74 New Plants Lorn HJi, I 
By John Wynn Gillespie Pp ‘*0 Bulletin 76 Samoan Material 

Culture By le Rangl Hiroa (1 II Buck), Pp xi +724+ 66 plates 
Bulletin 77 Hawaiian Proverbs and Riddles By Henry P ludd Pp 
91 Bulletin 78 Report or the Director for 1929 By Herbert E Gregory 
Pp 40 Special Publication 10 1 recordings Hawaiian Academy of 

S» lame Hflli Annual MeeUng May M 1930 Pp 10 Memoirs Vol 
11, No 4 Tho Physical Chnraciera of the Society lslandeiR. By 11 I 
Shapiro Pp 3')+4 plates Occasional Papers Vol 9 No 1 Geology 
of Motokinl By Harold S Fulmer with Notes on the Flora of Molokini 
by Edward L Cautn Pp 18 Occasional Papers, Vol 9 No 2 Notes 
on Polynesian Pounders Hy L 1 Bouge Pp 11 Ot t asfonal Papers 
Vul 0 No, 8 New Hawaiian Specks of Plptiu us By Vladimu Krajima 
Pp o Occasional Papers Vol 9 No 4 New Polynislan Plants ljy 
Forest It H Brown Pp 23 Occasional Papprs, Vol 9 No 6 New 
Hawaiian Plants By Edward L Camn Pp 80 Occasional Papers, 
Vol 9, No 6 New Hawaiian Medusae B) Charles Howard Edmond ton 
Pp 10 Orctsional Paper* Vol 0 No 7 Effect of Ultrav iolet Ray* In 
Regeneration of Chellpeds By Charles Howard Edmondson Pp 7 
Occasional Pnpern, Vol 0 No 8 Ihe Problem or lolynesian Origins. 
By K S CraighlU Handy lp 27 Occasional Papers Vol 9 No 0 
Notes on Tungan Ethnology By J D WhRcomlw P[c 20 Oet**lon*I 
Papers, Vol 9, No 10 New Hawaiian Crustacea By Charles Howard 
Edmondson Pp 18 Oicasional Papeis, Vol l 1 * No 11 New Specie* 
of Partula By C Montague Cooke, Jr and Henry K Crampton Pp 9 
(Honolulu) , 

Bvldene* oa the Nature of the Elementary Magnet from Research re on 
Gyromsgnetic Phenomena Faculty Research I ecture at tho University 
of California at Los Angeles delivered April 20 1028 by Trof 8. J 
Barnett. Pp 48 (Loh Angeles. Cal ) 

Smithsonian Mlscellaneoua Collections Vol 82, No 10 Morpholoav 
of the Bark Beetles of the Genus GnfjtkotrichHn Biohh By (Carl V 
Bchedl (Publication 8004.) Ppg8 (Washington, D C Smithsonian 


In publik«e ) Prolak6 Stitnf HvfoRlrny (Publication* da 1 Ohaervatolre 
National de Prague ) No 7 8ur la thiorle sllipooitlale de SchwarreohUd 
Par Dr V Nechvlle. Pp. 16 (Prague) ^ VT _ ^ 

Proceedings of the Imperial Academy Vol «, No 10, Decembar 
Pd, xx it xxx+ 886-480 (Tokyo) 
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Research and Industrial Revival. 

AMONG the duties charged on the Advisory 
-l*- Council for Scientific and Industrial Re¬ 
search is that of advising on steps to be taken for 
the advancement of trade and industry by means 
of scientific research It was therefore inevitable 
that in a year of such persistent industrial de¬ 
pression and unemployment, the Advisory Council 
should be concerned with means by which science 
could assist in larger measure the restoration of 
our industries to full health While the diagnosis 
of our present difficulties lies outside its scope, the 
latest report of the Advisory Council (Cmd 3789) 
does not hesitate to assert that the increased use of 
scientific knowledge and scientific methods by oui 
competitors abroad has been an important factor 
in tho loss of our pre eminent industrial position 
No spectacular results chaiao tense this report, 
and their absence tends rather to emphasise the 
immense and far reaching contnbution which the 
work of the Department of Scientific and Industrial 
Research is quietly making in every section of our 
industrial and national life While, however, there 
are many lndustnes which have come to realise 
that our industrial position cannot be recovered 
unless our natural advantages are exploited to 
the full and all agencies available are employed 
for increasing our efficiency, the repeat affords no 
warrant for an easy optimism that the importance 
of research has been generally or even adequately 
appreciated either in industry or in the State 
It is not merely that there are still many turns 
which are prone to reduce expenditure on research 
at the first signs of financial stringency and to 
forget that it is in times of slack trade that research 
for future developments is of most importance 
The case of the William Froude National Tank 
provides a pertinent example of the danger of 
this attitude As is stated in the report of the Ad¬ 
visory Council, owing to the increasing demands 
of testing work it had become almost impossible 
to continue research work in the William Froude 
Tank constructed at the National Physical Labora¬ 
tory in 1909-10 through the generosity of Sir 
Alfred Yarrow The Council accordingly had re¬ 
commended that a second tank should be erected 
for research m connexion with ship resistance and 
propulsion, and for tests on ship forms, propellers, 
etc , half the cost of which, up to £10,000, should 
be borne by the Department 
While the depressed condition of the shipping 
and shipbuilding industries may be the cause of 
the unsatisfactory response to this offer, it cannot 
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be regarded as an explanation In consequence of 
the congestion of work in the existing tank, not 
only was research being hindered, but also orders 
for testing were accumulating to such an extent 
that they were frequently withdrawn and sent 
to the Continent, wheie in recent years simdar 
facilities have greatly increased It is obvious 
that if the testing of ship designs is better carried 
out abroad, orders for construction are likely to 
follow them abroad By its failure to respond to 
this offer, the shipping industry clearly was com 
nutting suicide, and had not the Advisory Councd, 
m view of the vital importance of this industry to 
the nation, revised its recommendation and sug 
gested that the whole capital cost of a new tank 
should be provided initially by the State, the 
depression in the shipping and shipbuilding indus 
trios must inevitably have increased to a point 
fiom which any iccovery in competition with Con¬ 
tinental rivals would have been impossible 

The shipping and shipbuilding industries can 
only be conducted with economy and efficiency if 
scientific knowledge is applied adequately and at 
the right tune The domand for tests indicates 
that this is partly realised by tho industry, but the 
rather discreditable episode demonstrates that 
tho scientific outlook does not exercise a decisive 
influence on the direction of the industry In 
fact, the industry betrays a tendency to depend 
upon the State for assistance that should rightly be 
provided by its own efforts , the debilitating in¬ 
fluence of siah aid upon individual moral has boon 
the most unfortunate result of much otherwise 
valuable legislation m social reform 

Praisewoithy as have been the efforts of the 
research associations and valuable the results 
already achieved, the Advisory Council records 
that here again its chief anxiety is as to the 
financial stability of these associations This 
opinion is noted in spite of conclusive demonstra¬ 
tion that the gieater application of science to 
industry through such associations is one of the 
most important factors in industrial recovery 
While the Advisory Council looks to a time when 
research associations will be able to dispense 
altogether with financial assistance from the tax 
payer, it is pointed out that the taxpayer benefits 
directly from such industrial research, which is 
gradually raising the standard of living 

The problem, indeed, is not entirely one of 
firanciftl support, for some research associations 
are at the moment actively seeking not so much 
to achieve further results as to secure the utilisa¬ 
tion of those already obtained by the industries 
No 3206, Vol 127] 


they serve To further this, development sections 
have been organised by a number of research 
associations, and the Advisory Council recommends 
that adequate provision should be made for the 
maintenance and extension of such work It is, of 
course, the closer contact between the management 
of research and production inherent in the organisa¬ 
tion of research departments by large industrial 
firms which gives such departments a decided 
advantage over the research association The 
latter is essentially designed for the benefit of 
those firms unable to bear the full cost of such a 
research organisation and the cost of investigat¬ 
ing fundamental principles, and the success of 
tho research association largely depends upon the 
willingness of the mombers of the association to 
co operate in the submission of both informa¬ 
tion and problems as well as in the utilisation of 
results 

The evidence indicates that a disconcerting lack 
of appreciation of the fundamental importance of 
scientific research and even of the value of co 
operation still pervades important sections of our 
basic industries Under modern conditions, the 
idea of trade socrccy still cherished by a few of our 
industries has lost its value, and trade secrets are 
never long hidden from the scientific investigator 
development now depends on co operation and the 
prompt application of accurate knowledge, and 
until these habits of co operation and research 
have been acquired by such industries, their 
recovery inevitably lags and the position of the 
research associations remains precarious 

Not the least serious effect of suoh unstability 
is that exerted upon the recruitment of the scien¬ 
tific staff It is of the utmost importance to our 
industrial future that men of proved scientific 
ability should be recruited and retained for in¬ 
dustrial research of this type This cannot be 
secured if the financial position of the research 
workers is not reasonably assured , nor indeed can 
we expect the most efficient work if their minds 
are disturbed by serious financial uncertainty 
The Advisory Council strongly urges the support 
of superannuation under the Federated Superannua¬ 
tion Scheme of the Universities, which allows a 
man to contribute for tho future irrespective of 
his continued employment at a particular in¬ 
stitution 

On the more effective organisation of support 
for research associations generally, the advan¬ 
tages of a compulsory levy are indicated, and 
the Advisory Council urges the consideration of 
such methods by the research associations, and 
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expresses the hope that if statutory authority is 
necessary, Parliament will plaoe industries in a 
position to provide the necessary funds when a 
sufficiently large majority of the firms in any 
industry express their desire for the imposition of 
such a levy Before, however, any such levies 
could be arranged, it would appear that a very 
much wider education of the industries concerned 
on the importance of scientific research and its 
relation to industrial development is required 
The growth of co-operation appears to be hindered 
by the same forces whioh have delayed the muoh- 
needed rationalisation and reconstruction of some 
of our basic industries, and here again their re 
moval is largely dependent on education The 
report of the Department of Scientific and In¬ 
dustrial Research provides invaluable material for 
such an educational campaign, and at the present 
time should be used to the utmost by all who are 
concerned not merely with the restoration but also 
with the expansion of our industries 


Radio Principles and Practice 

(1) Elements of Radio Communicaiion By Prof 

John H Morecroft Pp x + 269 (Now York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd , 1929 ) 15a net 

(2) Radio Telegraphy and Telephony a Complete 
Textbook for Students of Wireless Communica¬ 
tion By Rudolph L Duncan and Charles E 
Drew Pp x+950 (New York John Wiley 
and Sons, Inc, , London Chapman and Hall, 
Ltd , 1929 ) 37a U net 

(3) Radio Traffic Manual and Operating Regula¬ 
tions By Rudolph L Duncan and Charles E 
Drew Pp ix +187 (New York John Wiley 
and Sons, Inc , London Chapman and Hall, 
Ltd , 1929 ) 10a net 

(4) Radio Data Charts a Series of Abacs providing 
most of the Essential Data required tn Receiver 
Design By Dr R T Beatty Pp 82 (Lon¬ 
don Iliffe and Sons, Ltd , 1930 ) 4s 6d net 

HE professional worker m radio telegraphy 
is sorely embarrassed by the natural and 
simple request so often addressed to him by his 
non-specialist friends, “ Tell me what book on 
wireless I ought to read, so that I may have an 
intelligent appreciation of what is happening m 
and behind my broadcast receiver ” He is un¬ 
able conscientiously to prescribe any single book 
that will tell the whole story, reasonably fully, 
m due proportion, and in a language suited to 
the reader with a general education A general 
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education must not be assumed to include ad¬ 
vanced physics, mathematics, electrical engineer¬ 
ing, meteorology, solar physics, and the like He 
may feel that he would like to write such a book 
it could be done now with some show of authority, 
of definiteness, and of simplicity, but he has his 
doily work to do, and so he turns hopefully to each 
new be ok list The spate of deplorably inadequate 
popular expositions which was released by the 
advent of broadcasting is now happily abated , 
books, such as these before us, may be expected 
to contain an informed and balanced survey of the 
fields indicated in their titles Is one of them the 
book for Ins listening friends ? Or for himself ? 

(1) Those who know Prof Morecroft’s larger 
volume come to his newer book with a high stand¬ 
ard already set This “general review of those 
parts of the alternating current theory which are 
of fundamental importance in radio, followed by 
the specific application of these principles to radio 
telegraphy and telephony ”, comes near to being a 
very good book indeed Its greatest merit is that 
it is never misleading It omits some things that 
one would like to soe discussed, but the matters 
selected for discussion are well proportioned, 
interestingly treated, and quantitatively estimated 
Its greatest demerit is that the author’s familiarity 
with the concepts of the art loads him to forget at 
intervals the standard which he assumes for his 
readers, so that while generally he gives detailed 
elomentary ducussions of fundamental phenomena, 
at times he confronts the student, devoid of 
“ mathematical preparation more advanced than 
algebra ”, with unexplained novelties such as 
uniformly rotating vet tors, lagging currents, hys¬ 
teresis, mutual induction, microvolts per metre, 
envelopes, and so on Its second fault is that 
undue compression leads to loss of clarity One 
feels that a five per cent increase m bulk would 
give a twenty per cent increase in mtelhgi bility 
and accuracy For example, the statement that 
“ the number of complete cycles of flow is called 
the frequency of the current ” is inexcusably lax 
Again, “ coefficient of coupling ” is introduced as 
a purely magnetic quantity, without any warning 
that capacitative couplings are of profound im¬ 
portance in every broadcast receiver 

The concluding part of the book describes typical 
apparatus, and is satisfactorily definite about 
numerical values Ten pages of * problems ’ at the 
end will be useful to the serious student The 
book is delightfully produced and pleasing to 
handle The block-maker might, however, in the 
next edition allow ua to read the graduations on 
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the footrnlos set up bemde pieces of apparatus to 
give the scale 

(2) The larger work by Messrs Duncan and 
Drew, more ambitious in title, and apparently 
wider m scope, is much less satisfactory in execu¬ 
tion At the best it reaches a level of pedestrian 
usefulness to the operator of some specific com¬ 
mercial sots, and at the worst it comes dangerously 
near sheer nonsense The over all effect is ex¬ 
tremely uritating Four pages of instruction on 
the care of the motor generator do not make amend 
for this astonishing picture of a magnetic held 

“ The lines along which the filings arc arranged 
are known as ‘ lines of force ’ The lints of 

force leaving the north pole rc-entei the magnet 
at the south pole, and are considered as having 
travelled through an infinite amount of space 
medium fiom the tune they left the north polo 
until they re enter the south pole The lines of 
force which issue forth from a weak magnet sup 
posedly extend as far distant as those from a 
strong magnet, but since, in the latter case, the 
lines of force aie unable to get far away from each 
other, they are packed very closely together 
because they occupy the same space medium as 
the lesser number of lines which issue from the 
weaker magnet A magnetic field of great density 
possesses great strength, and the strength of a 
magnet is dependent upon the closeness of the 
fines of force rather than the distance they ex¬ 
tend ” 

Nor does the appealanco of meticulous care in 
the prescription of No 100 carborundum and 
oil for grinding quartz crystals offset the careless¬ 
ness of the statement, on the same page, that 
“ the oscillations are produced at a \ery 
high frequency, propoitional to the crystal’s 
thickness ” 

The physicist will be startled by the statement, 
“ A molecule, however, is composed of atoms , 
millions of them, about which electrons are pre¬ 
sumed to revolve ” Tho mathematician will be 
no Jess startled by “ Fig 59 —A logarithmic 
curve ”, which has a constant slope from tho origin 
to abscissa 5 and zero slope from abscissa 12 on¬ 
wards Neither will be startled by the statement, 
" . a temperature of absolute zero This, of 
course, is an extremely low temperature ” 

The only way in which the authors might make 
a passably good book out of this volume would be 
to reduce it explicitly to be a book of detailed in¬ 
struction in the u#e of named apparatus, and to 
avoid any attempt to explain principles 

(3) The scope of this paper-covered volume is 
thus defined m tho authors’ foreword “ Govern¬ 
ment and commercial traffic rules and regulations 
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prescribe the manner in which radio communica¬ 
tions shall be handled These operating instruc¬ 
tions are embraced m this volume, with other 
instruction, which should be followed as closely as 
actual conditions permit A uniform procedure 
m moving radio messages should be the aim of 
professional radio operators ” It comprises six 
chapters, dealing respectively with Acquiring 
tho code—Uso of “ Q ” signals Ojierating rules 
and regulations of the Radiomarine Corporation 
of America International Radiotelegraph Con¬ 
vention U S Radio Act of 1927 Ship Act of 
July 23, 1912 Regulations governmg tho issuance 
of radio operators’ licences While much of the 
text is, naturally, concerned with American con¬ 
ditions, the peculiarly international character of 
wiieless communications makes this book of uso to 
wireless operatois of other countries 

(4) The modesty of price of this valuable work is 
equalled only by the modesty of its title The 
avowed purpose of the book is to give tho wireless 
designer a ready means of solving his pioblems 
without recourse to complicated founuloe and 
mathematics But the student who is wise enough 
to forget that it is a handbook and to take it as a 
supplementary text book will find that, in working 
through its thirty nine abacs with tho explanatory 
notes attached to each, he has acquired at once a 
familiarity with and a respect for the nomogram 
hh a powerful aid to quantitative design in any 
field, and a sound knowledge of the principles of 
quantitative design in the field of wireless 

The general reader will probably bo pleasantly 
surprised to find how completely the design of 
wireless receivers has been lifted out of the ‘trial 
and error ' state in which it remained for many 
years The reader who does not require conver¬ 
sion to belief m the abac as a labour-saving device, 
will yet find food for admiration m the ingenuity 
winch has been exercised to permit the use through¬ 
out the book of standard straight-fine logarithmic 
scales, aided where necessary by ungraduated 
curves to which the ruler or other alignment 
indicator is made tangent in the setting The 
publishers might well include, m the new edition 
which will certainly be called for, a transparent 
scale on thm celluloid, which is much more con- 
vement for use than the opaque implement sug¬ 
gested by the instruction to use a ‘ ruler ’ for 
alignment 

The only faults which have been detected in this 
carefully arranged work are very minor ones 
The numbering does not appear to be entirely 
systematic there is an abac No 18 and a No 18a, 
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No Id has “ stage 1 ”, " stage 2 ”, and “ stage 3 ”, 
represented by separate sheets, while Nos 24a to 
24s have no No 24 associated with them Per¬ 
haps more important is the misprint in No 22, 
where the relative transmission, in the case chosen 
to illustrate the use of the abac for “ Transmission 
of sidebands by a tuned circuit ”, is stated to be 
0 447 instead of 0 707 

The author and his publishers are to be con¬ 
gratulated on the production of a work represent¬ 
ing amazingly good yalue for money 

To sum up, the book for the professional worker 
is certainly Dr Beatty’s, and the professional 
worker’s inquiring friend will find it wholesome, 
if concentrated, meat The fnend will find Prof 
Moreeroft always interesting, never misleading, 
but sometimes incomprehensible, he will find 
Messrs Duncan and Dreij frequently misleading, 
and too speciously comprehensible to be safe 


Science in Literature 

H 0 WeUa a Sketch for a Portrait By Geoffrey 
West Pp 310 (London Gerald Howe, Ltd , 
1930) 10s M net 

F the function of a biographer is to produce a 
living picture of his subject for his own and 
future generations, he will not have succeeded in 
his taBk unless he himself fades completely in 
word and in spirit from the pages of his biography 
In providing us with this story of the struggles of 
a great man, Mr Geoffrey West has done his work 
well, for as we turn over the pages of this volume 
and live through the intimate history of Mr H G 
Wells, the authorship of the work itself drops 
completely from our ken This is as it should be, 
and thus an excellent portrait has been produced 
Those of ua who are now struggling through the 
lean and hungry forties and can look back on their 
early youth, twenty or more years ago, inspired 
as it then was by the glamour of the scientific 
romances and of the social philosophy of Mr H G 
Wells, are not likely to forget the debt which they 
owe him The rising generation of the 1900’s, 
caught between a decaying Victonamsm and a 
rebellious modernism, threw itself with energy into 
the fight for what it, m its early enthusiasm, called 
Progress Manhood may mature the judgment, or 
temper the impatienoe of youth, but if the altered 
values of this poet-War age in matters of convention 
and social outlook are at all to be associated with 
the activities of any group of men, eminent among 
that band must be the early Wells 
The story of the man is no tale of a silver 
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spoon Born and bred m respectable poverty and 
Victorian gentility, dogged by persistent ill-health, 
he staggered through many vicissitudes, from in¬ 
efficient drapery assistant through overworked 
private school teacher, to the feet of Huxley at 
South Kensington There early he saw a vision of 
science in the service of man, and he pursued it 
relentlessly Material suocess came to him, but the 
vision remained a vision 

In a sense, one need not produce a biography to 
reveal the history of a writer A craftsman proceeds 
straight from experience, and the writings of Wells 
reflect the structure of the man A pioneer in 
scientific fiction, he quickly sensed the dramatic 
element m a field that had not so far been exploited 
at all, and so he insinuated into the minds of 
his readers the amazing possibilities of science 
Throughout thirty years of strenuous writing, 
there runs this extraordinary thread of continuity 
in his work—the same theme—that the universal 
solvent of ignorance is scientific knowledge, scien¬ 
tifically applied this, whether the problem be 
moral or pedagogic, social or industrial, national 
or international To the young men who grew up 
in this hectic period of problem play and problem 
novel, he was at once a strength and a goad As 
boys, we passed easily from the schoolboy “ Dormi¬ 
tory Flag ” stage, to Wells and the “ Time 
Machine ”, “ War of the Worlds ”, and “ When the 
Sleeper Wakes ” A new universe stood revealed 
before uh, a universe of science and imagination, a 
world of dizzy possibilities It remained only to 
give direction to this awakened fervour, to set this 
torch to the ready sense of social and industrial 
injustice, in order to fire the reformist and inflame 
the revolutionary spirits of the younger generation 
“Anticipations ”, “Mankind in the Making ”, “A 
Modern Utopia”, “This Misery of Boots”, “New 
Worlds for Old ”, “ First and Last Things ”, came 
in hammering succession, and the younger men 
became violent propagandists, a nuisance to friends 
and foes alike 

As we look back on these easily impressionable 
years, it is amazing to recognise the uncanny gift 
of the man He said the things we ached to say 
His work may date, but it was npe, just ripe, for 
its time Wells has never claimed to be more than 
a journalist, but if so, his journalism was unique 

The middle period of Wells is a tale of adolesoent 
struggles, of the scientific exposure of sex, and of a 
determination to accustom the mind of the reading 
public to think boldly and openly of the matter, 
as one would of any scientific problem In this he 
fought not merely a narrow Victorian convention, 
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but also a taboo with its roots deep m man’s early 
history In the eyes of those who still have faith 
in the open discussion and scientific analysis of 
secret matters, to H G Wells must be given a 
great measure of credit for a great achievement 
Times have changed and wo have moved fast since 
these days, hut the indefatigable Wells haB effected 
some amazing revolutions He has multiplied the 
reading public many fold, he has forced it to 
read history in fat volumes and to study biology 
in the nude Beginning his career as an underling 
m a small private school, he has become the greatest 
pubbe teacher now living 

It is not easy to judge his later activity In an 
atmosphere of sullen suspicion and industrial chaos, 
an aftermath of five years of slaughter, he is still 
idealist enough to pin his faith to international 
co operation, and yet realist enough to disavow 
political parties and the Leaguo of Nations Ami 
now at this stage, still yet in his prime, he projects 
a work on scientific economics The thread is still 
unbroken , the vision still beckons him on, but his 
young men are now mentally middle aged and 
disillusioned He has outlived them all, but the 
rising generation is equally disillusioned 

H Levy 


Movement of Solutes within the Plant 

Die Stoffbeu'egungen in der Pflanze Von Prof 
Dr Ernst Munch Pp vn+234 (Jena Gustav 
Fischer, 1930 ) 12 gold marks 

I N recent yeais, this subject has again been much 
in the forefront of discussion , English readers 
will recall particularly Dixon’s onslaught upon the 
efficiency of the phloem for downward movement 
of orgamc solutes, and Curtis’s staunch advocacy 
of the capacity of this tissue to take not only sugars 
but even nitrates in any direction, as also the senes 
of papers by Mason and Maskell upon the move¬ 
ment of sugar (see Nature, 12a, pp 133-135) and 
nitrogen (see Nature, 126, pp 973-974) in the 
cotton plant, which supply valuable data which 
must be taken into account in any future attempt 
to elucidate the mechanism of movement of solutes 
in the plant 

Unfortunately, Dr Miinch, whose monograph 
on this subject seems in some respects to break 
new ground, is unaware of these recent papers by 
Mason and Maskell, but his contribution is in¬ 
teresting and suggestive, m part perhaps because 
the point of view is rather that of forest botany 
than purely academic botany, and One mam 
service hiB monograph performs is to bring again 
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under notice an earher valuable contribution 
which was published in a forestry journal 

Dr MUnch’s mam thesis is that the system 
moving water and solutes in the plant may be 
conceived as consisting of two main components, 
which may be represented schematically as in 
Fig 1 On one hand is the lifeless, permeable 
woody system, full of water, and represented in 
this scheme by the vessel of water in which the 
semi-permeable cells A and B are immersed A 
and B represent semi permeable living cells, con¬ 
nected by a tube with porous, permeable plates 
at intervals, the sieve tube with sieve plates In 
the plant, A and B represent living tissues, abut¬ 
ting on the xylem, connected by phloem When 
A is at a higher osmotic pressure than B y water 
will be drawn into A and driven out of B t whilst 
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the contents of A will move along the connecting 
tube into B f so long as tho concentration at A 
remains higher than in J 3 In this manner sap 
at a higher concentration is drawn along the sieve 
tubes towards regions of lower concentration, 
from assimilating leaves, for example, downwards 
to the growmg cambium or upward into a growing 
fruit 

In this oonnexion, Miinch recalls certain earlier 
experiments of T Hartig and describes interesting 
observations of his own, which demonstrate that 
if an incision is made into the phloem of the tree 
in summer, especially just prior to leaf fall, a 
definite exudation of gap occurs, sufficient quanti¬ 
ties being obtained with patience to permit of some 
chemical analysis As these drops of sap exude, 
the pressure m the sieve tube rapidly falls, especi- 
ally below the cut, so that no more sap exudes from 
other cuts above and below for a certain distance, 
which is often much greater below than above 
These experiments certainly demonstrate the 
existence of a positive pressure in the contents of 
the sieve tubes of the current year’s growth, but 
for the system Miinch postulates, the flow after 



April 11, 1931] 


NATURE 


551 


incision seems very slight, and certainly there is 
little evidence of the vigorous flow through the 
uncut sieve tubes, as a result of this osmotic, 
hydraulic mechanism, which the author seems to 
bhmk is taking place 

The sugars moving downwards in the phloem 
have to reach this tissue from the assimilating cell 
of the leaf, and Dr Mimch tackles anew this great 
stumbling block m translocation theories How 
does sugar, so slow m penetrating the normal living 
cell, manage to move so quickly from the green 
assimilating cell of the loaf mesophyll into the veins 
and thus out of the loaf ? Dr Mtinch suggests 
that the sugar movement may be brought about 
by different osmotic pressures in adjacent cells, 
forcing the contents of one cell into the other along 
the protoplasmic connexions or plasmodesma The 
sugar in this case is assumed to be in the plasma, 
not in the vacuole, and to be forced through from 
cell to cell, moving in the plasma of the plasmodesma 
strand In the sieve tube, on the other hand, the 
vacuole is thought to be continuous through the 
larger pores in the sieve plate, and the sugar is 
thought of as moving with the water in the manner 
previously described 

These distinctly unusual conceptions of solute 
movement are accompanied by calculations, based 
largely upon the assimilation rate of trees, rate of 
increment of wood, etc , which involve so many 
assumptions that their value is doubtful, though 
it is admitted that numerical tests should be ap 
plied to our theoretical ideas as to the mechanism 
of transport at the earliest possible moment But 
when the increment of wood m the season’s growth 
is used as a basis upon which to calculate the 
amount of substance that has passed through the 
inner surface of the cambium by * exosmosis \ 
the reader may wonder whether the processes of 
growth and cell division, by which the original 
framework of these wood cells has been laid down, 
have not been too completely neglected 

Dr Mimch has probably done considerable 
service to botany by directing attention anew to 
these easily repeatable experiments, which de¬ 
monstrate that the contents of the young sieve 
tubes are under pressure, and a pressure which 
apparently originates from above A re-examina- 
tion of the possible rdle of the fine plasmodesma 
strands in the movement of substance in mass is also 
certainly required, but his monograph will prob¬ 
ably not convey to most readers the impression 
that these problems are solved and the physical 
mechanism of movement of substances in the 
phloem now placed beyond doubt 
No 3206, Von 127] 


Our Bookshelf 

Als Naiurforscher tn Indien Von Prof Dr Hans 
Mohsch Pp xn + 276 (Jena Gustav Fischer, 
1930 ) 13 gold marks 

Prof Mouson’s book is a record of a visit to 
India in the winter of 1928-29 The visit was 
the outcome of an invitation from Sir Jagadis 
Bose to the Austrian plant physiologist that he 
should make his home at the Boso Institute m 
Calcutta, and that whilst studying the methods 
and ideals of this establishment, he should give 
occasional lectures to the workers on matters m 
his own field, and also carry out any research he 
desired During the course of the visit, Prof 
Mohsch had full opportunity of seeing India, 
observing the customs of its peoples, its flora and 
bo tame gardens His various experiences are 
set down in full, even with intimate detail, the 
result being rather heterogeneous Nevertheless, 
the movement, beauty, and sunshine of India 
continually find their way into the pages of a book 
generally loosely knit and lacking in construction 
The photographic illustrations (more than a 
hundred in number), which deal with all sorts of 
subjects, are a great feature , they are well selected 
and well reproduced, largely atoning for the author’s 
lack of literary style Like many travellers. Prof 
Mohsch finds it easier to take good landscapes, 
crowd pictures, and portrait studies of individuals 
than to produce good habit pictures of plants 
The author deals faithfully with his mission 
as expounder of the work and inspiring person 
ahty of Sir J 0 Bose, though he does not always 
accept tho precise conclusions that have been 
drawn Apart from these sketches of the activi 
ties of Bose, many chapters are devoted to the 
vegetation of India, especially from the bioIogiRt’e 
point of view There are sections on leaf-fail, 
the water hyacinth nuisance, mangroves, ants, 
and numerous physiological and biochemical 
matters, as well as on botanic and other gardens 
In a sympathetic account of tho Calcutta Botanic 
Gardens, an appeal for a laboratory, equipped for 
physiological work, is included Other sections 
deal with social observances, education, hygiene, 
and the present day ideals of India Besides a 
visit to Darjeeling (where Bose has a hill station), 
attractive accounts are given of some of the prin¬ 
cipal cities of India and the native State of Jaipur 
As a whole, the book shows observation, a capacity 
for being pleased, and a point of view which differs 
considerably from that of the ordinary tourist 

F W 0 

Dte Tver welt der Nord - und Oatsee Begnindet von 
G Gnmpe und E Wagler Herausgegeben von 
G Gnmpe Lieferung 17 Teil2d a Pendinea , 
von Nicolaus Peters , Teil 3 d Scypkozoa, von 
Thilo Krumbach Pp 13-84 + 88 (Leipzig 
Akademische Verlagsgesellschaft m b H , 1930 ) 
13 50 gold marks 

Dr N Peters, who has done much work already 
on the pendimans or dinoflagellates, gives a good 
and detailed survey of the group It is well known 
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that thev combine holophytio with holozoio nutri¬ 
tion and therefore are claimed by both botanist 
and zoologist Some apparently feed exclusively 
as plants, others as animals, but many feed in both 
ways The larger naked forms engulf others of 
their kind, as well as diatoms and other small prey 
The presence of a largo eye with well-developed 
lens in some of these and nomatocysts in Polybnkos 
and others give a special interest to these un¬ 
armoured forms Here we find chain formation 
both in the naked and armoured species, and the 
beginning of a multicellular state in which in¬ 
dividuals are permanently fused and the nuclei are 
fewer in number than the cells themselves There 
are many species known from the North Sea and 
Baltio, but not so man) as there are in the Channel, 
possibly because the region has not been worked 
so much for these creatures All species are well 
figured and they are easy to identify We note 
the absence of Nochluca , which is treated separ 
ately in another part of this publication 

Dr Krumbach in his account of the Scyphozoa 
(Part 3d) shows that of the five orders three are 
represented here “the Luoernaruda with four 
genera and five species, the Scrmeoatome® with 
Four genera and four species, and the RhizostomefiD 
with one genus and one species Structure, feeding, 
and reproduction are fully dealt with, and the 
author gives a very clear description of the 
various members of the Soyphozoa, which is well 
illustrated and up to date 

( 1 ) British Prime Ministers of the Nineteenth 
Century By Prof F J C Hoamshaw (Benn’s 
Sixpenny Library) Pp 80 (London Ernest 
Benn, Ltd , 1930 ) M 

(2) Daily Life m Parliament By H Snell 
(Routledge Introductions to Modern Know 
ledge) Pp 74 (London George Routledge 
and Sons, Ltd , 1930 ) M net 

(3) Sinon or The Future of Politics By E A 
Mowrer (To day and To morrow Series ) Pp 96 
(London Kegan Paul and Co, Ltd, 1930 ) 
2 8 6 d net 

ThbSE books may suitably receive notice within 
one paragraph, being respectively concerned with 

K litical life of the past, the present, and the future 
■ Hearnshaw deals succinctly, but engagingly, 
with the suceeseion of premiers who guided the 
Empire’s fortunes during a period commencing 
with Addington and concluding with Lord Salis¬ 
bury, coincident with the closing of the Victorian 
era Mr Snell presents a description of the parlia¬ 
ment of to day, sufficiently realistic to be welcome 
Mr Mowrer’s contribution is necessarily on less 
secure ground, as it deals in surmises, based, it 
is true, upon a logical progression from existing 
facts and tendencies towards a conceivable future 
His remarks are cogent and well balanced “ We 
cannot eliminate natural inequality ”, “ Standard¬ 
ised minds are a relapse of the raoe v mto the tribe ”, 
“ Under a rational system failure t!b vote would be 
penalised " The author’s remarks upon Russia 
and Italy are worthy of close attention Perhaps 
not unreasonably, he is somewhat pessimistic— 
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" Not for nothing was Sinon reputed the son of 
that Sisyphus condemned to perpetual stone- 
(or was it log ) rolling ”, “ What is history but one 
long Benes of reforms that have failed ? ” For the 
world as a whole, Mr Mowrer foreshadows inter¬ 
nationalism as the over-riding government of 
to-morrow P L M 

Couleurs (itude physique) et cclonmiine Confer¬ 
ence faite au Conservatoire National des Arts et 
Milters le 7 mat 1930 Par Prof P Fleury 
(Conferences d’actualit6s scientifiques et mdus- 
trielles, 12 ) Pp 34 (Pans Hermann et Cie, 
1930 ) 5 francs 

In this lecture, the author points out the diffi¬ 
culties which the accurate specification of colour 
encounters owing to the physiological nature of 
the colour sensation He explains how a colour 
may bo specified by the wave-length of its dominant 
radiation, its luminous flux, and its coefficient of 
punty, or alternatively by the tnchromatic method, 
which specifies the luminous flux of each of three 
standard wave lengths, which together produce 
the colour sensation in question When the sensi¬ 
tivity curves of each of the three sensory elements 
of the normal eye to light of different wave 
lengths arc known, one method of specification 
may be converted into the other The author 
describes the principles on which modern colori¬ 
meters are constructed, and states that those based 
on the tnchromatic system are the simplest and 
suffice for many purposes He believes, however, 
that for accurate work a combination of a spectro¬ 
photometer and a colorimeter on the lines of the 
instruments of Nutting and of Priest is necessary 
He hopes that a laboratory for the study of colori¬ 
metry will be established in France which will 
compare with those already at work in the United 
States, in Great Britain, and in Germany 

Simple Geological Structures a Senes of Notes and 
Map Exercises By John I Platt and John 
Chalhnor Pp 56 (London Thomas Murby 
and Co , New York D Van Nostrand Co , 
1930 ) 38 6d net 

In this little book, which is of an elementary 
character, beginners are mtroduced to the three- 
dimensional conception of geology, a knowledge 
of which is essential to progress m the science 
The maps and sections figured, and the accompany¬ 
ing notes, are simple and straightforward So far 
as they go, they serve their purpose admirably A 
more extensive and vaned use might, with advan¬ 
tage, have been made of the names of the major 
divisions of the geological succession In this way 
the student would, incidentally, be assisted m ac¬ 
quiring familiarity with their correct order of 
superposition In practice, geological maps are 
primarily constructed to show age -formations! 
divisions rather than hthologioal bands 

The illustrations represent ideal cases, and users 
of the book would do well to realise, as indeed the 
authors suggest m their preface, that m Nature 
the facts are seldom either so simple or so 
obvious 



Apbil 11, 1931] 


NATURE 


653 


Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can ke undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Observations of a Low Altitude Aurora and 
Simultaneous Phenomena. 

In the afternoon of Nov 16, 1929, durillgmy stay 
in Abisko m northern Sweden (N lat x ee° 21') I 
observed a rather intensive auroral ray of about 10 ° 
apparent length and about apparent breadth in 
the west-south west below a completely cloudy sky 
The exact time of the first observation was 16 h 18 m 
GMT After about one minute the ray disappeared, 
but later it appeared and disappeared several times 
during an interval of about ten minutes The colour 
was reddish-yellow No sound was heard 

The clouds, apparently situated behind the ray, 
were of stratiform alto cumulus type and consisted of 
apparently thin and thick strata The ray began in 
or in front of a thm stratum, crossed over a thick 
(more dark) stratum unthout appearing less intense 
here , and vanished in or in front of the next thm 
stratum In the east, similar clouds covered almost 
< ompletolv the sky and also the full moon , which was 
visibio only a few tunes between the clouds Examm 
ing carefully the facts mentioned above in italics, I 
could not escape the conclusion that the auroral ray 
must be below the clouds , that is, at only a few thousand 
metres above tho ground On the other hand, it is 
well known that observations of low altitude aurora 
aie considered very doubtful and have not yet been 
confirmed photographically 

A few days later, Mr Linus Eriksson, at Abisko, told 
me that he and some other railway employees in 
Abisko had observed the same auroral display about 
an hour earlier than 1 , and also noticed its ap 
pearance in front of the clouds Also, two Norwegian 
engine drivers on the railway between Abisko and 
Narvik in Norway had obsorvod the same phenomenon 
A loport of our observations was sent to Prof Carl 
btenner m Oslo and to the Meteorologisk Hydro 
grafiska A ns talten in Stockholm In his reply, Prof 
Stermer very muoh regretted that the auroral ray 
had not been photographed from two places of obser- 
\ ation, so that its parallax could have been obtained 
A visual observation cannot contribute muoh more 
to the mos+ important question if low altitude aurorae 
really exist than many other similar observations re 
ported earlier This observation of a low altitude 
aurora in Abisko on Nov 16, 1929, has been printed 
m Swedish and French among my other auroral 
observations during the period Heptember-Deceraber 
1929 in “ Observations m 6 t 6 orologiques A Abisko en 
1929 ”, but as I did not wish to increase the number 
of doubtful observations, it has not been published 
more exhaustively elsewhere until now 

Heading the most interesting communication of Mr 
<1 C Cummings in Nature of Jan 17, 1931, p 108, 
about a low altitude aurora observed by his brother 
m Norwood, Ontario, Canada, “ early in the winter 
1929-30 ”, I inquired the exaet tune of Mr Cummings’s 
observation G C Cummings, writing from the Bell 
Telephone Laboratories in New York, has kindly re 
plied to me m a letter, from which I quote the following 
lines “Having received a number of letters from 
\anous parts of the world m regard to this Auroral 
display, it seemed rather important to attempt to 
* stabhah the exact time of the phenomenon Accord¬ 
ingly, I communicated with my brother and pointed 
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out the desirability of this proceeding and have just 
received his reply As nearly as he can establish 

it, the time was nine hours thirty minutes m the 
evening, Nov 16, 1929, E S T The phenomenon was 
observed by a number of people, among whom was a 
telegraph operator who remembered having delivered 
a certain telegram at the time he observed the Auroral 
display Going back through the telegraph files, he 
located this telegram and was thereby enabled to fix 
the time within a few minutes I believe that at 

least two of the observations reported are almost 
identical to that witnessed by my brother ” 

0 h 30 m PM Nov 16, EoT, is, however, 2 h 30 m 
am Nov 17, GMT, so that if Mr Cummings 
observed the auroral display m the evening, it was 
about ten hours later than my observations m Abisko 
If, on the other hand, Mr Cummings’s observation 
was made 9 b 30 m am on Nov 16, it was very near 
the time of the first observations of the auroral display 
in Abisko Still, even if the observations have a 
difference of 10 hours in time, it is very remarkable 
that low altitude aurorae have been observed on 
the same day at places so widely distant, and these 
observations are worth attention and further m- 
\ esfcigation 

I have t he ref ore also examined tho magnetograms 
of tho geophysical observatory at Abisko and my 
readings of the ionisation in a KolhOrster ionisation 
chamber , 1 with regard to the time, Nov 16, 1929 
Magnetic disturbance began with a pronounced tw* 
petus already on Nov 16, 19 to 0 m GMT, and went 
on until midnight of Nov 10 No very great disturb¬ 
ance occurred, however, before 14 h 24 m GMT on 
Nov 16 At this time the vertical intensity gradually 
decreased and showed a maximum negative disturb¬ 
ance of more than - 640 gamma at 15 h 10 m , when 
the record during a few minutes exceeded the limit 
of the magnetogi am At 16 h 0 m the declination made 
a doviation of 1° 67' towards east, but turned im¬ 
mediately and made a deviation towards west, which 
at 15 11 18 m exceeded the limit of the magnetogram, 
that is, made an angle towards west larger than 1° 32' 
Thus the total oscillation of D during 10 minutes was 
larger than 3^° On the other hand, the horizontal 
intensity did not show any extraordinarily large 
oscillations The extraordinarily large deviations m 
Z and D coincide in time approximately with the 
first observations of the low altitude aurora of the 
railway employees in Abisko At l h 50 m am Nov 17, 
GMT, a small disturbance occurred, namely - 58 
gamma in 11, 10' east in D , and + 33 gamma in Z 

The following readings of the ionisation were made 
on Nov 10 , 1929, in Abisko The values of 1 , or 
pairs of ions per c c and second, have been corrected 
for the ‘ barometer effect * and are valid for the mean 
air pressure, 720 mm mercury, whereas those pub 
lished in Fig 1 on p 57 of Nature of July 12, 1030, 
were valid for air pressure of 700 mm mercury 
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They show a maximum ionisation at the time of the 
observed auroral display, which is also in accordance 
with the result found from the observation m Abisko 
that there is an increase m the ionisation (measured 
at 388 metres above sea level) during the aurora and 
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mentioned in more detail m Lund Observatory Oirou 
Jar No 1, 1931 Usually this increase is only 6 per 
cent 

Jt is very dosnablo that the other observations of 
tho low altitude auroia on Nov 16, 1929, mentioned 
by Mr Ci f Cu nun mgs should bo published and that 
all observations should be compared 

Axel Corlin 

The Observatory, Lund, Mar 12 
1 tf Nature July 12 1030 i> 67 


Measurement of the Electricity Liberated during 
the Downgrade Reactions of Organic Com¬ 
pounds 

The liberation of electricity during certain reactions 
of organa compounds has boon well established in 
previous investigations * In the fermentation of cane 
sugar by yeast, it was shown that tho amount of 
electricity liboiated is proportional to the tempera 
ture and concentration of the sugni solution and to 
the number of active yeast cells, and is only liberated 
under conditions favourable to the growth of the 
yeast It was also demonstrated that electricity is 
liberated during the action of diastase and invortase 
and during the decomposition of organic matter by 
bacteria It is suggested that tho apparatus omployed 
might be termed a * fermentation coll ’ 

The following briefly describes a method of measur 
ing this eloctncity based upon the laws of the electro 
deposition of metals The apparatus (Fig 1) con 
Hinted of a container A (porcelain vessel or wooden 
box) to bold the research material, m which was em 
bedded a porous pot B containing a solution of copper 
sulphate, and an electrode C A wire t> firmly con 

nected to C terminated 
in a hook F t from which 
a copper wire E was 
suspended in the solu 
tion m li In order to 
localise any deposit of 
copper, tho part of E 
immersed in the copper 
sulphate solution ex¬ 
cept a small area at the 
lower end, was insulated 
with shellac To serve 
as a control, a wire Q 
similar to /?, completely 
insulated except at the 
lower end, was bus 
pended in B as ui Fig 1 
For €, carbon rods or 
rods of corrosion resist 
ing steel, kindly given 
mo by Messrs Had field, 
Last Hecla, Sheffield, 
were used, as these elec 
trodes resisted all chemi 
cal action by the re 
search material 
To test the apparatus, a weak solution of hydro 
chlono acid was placed in A and carbon electrodes 
uaod After 24 hours, no copper deposit could be 
observed upon the ends of either E or O This showed 
that no electric current had passed through the sys 
tern When, however, zinc was placed in the soiu 
tion in A without contact with either B or C f a copper 
deposit commenced* to form upon the end of E % 
showing that an electric current was passing through 

• Potter, Proc Roy Soo , B vol 84 1911 Proe Roy Soc A, vol 

01 1016 Ztniralbl. J Bait , Abt 11, Bd 78, 1020 ZfrUuA Med 

Jour , Oct. 20, 1021 * 
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the system The copper deposit increased as long 
as any zinc remained undissolved An experiment 
similar in all respects, except that the acidulated 
water m A was replaced by a 15 per cent solution of 
Harhadoes sugar, was left undisturbed for 48 hours 
After this period, a slight deposit of copper could 
be detected upon E with a lens, possibly due to 
bacterial action On the addition of yeast to the 
solution in A , fermentation set in and an evident 
knob of copper gradually formed upon the end of E 
(Fig 2) It will be allowed that the electro deposition 
of topper was due to the chemical action of the zinc 
and acid m the first case, and to that of sugar and 
yeast in the second 

To test whether the copper deposit in the second 
case could be due to electricity liberated by the re 
duction of the copper sulphate by the dextrose and 
levulose m the walls of the porous pot, a formentation 
cell was arranged with 
solutions of sugar of the 
same concentration in 
both A and B , and elec 
trodes placed m A and 
B were t oimected to two 
wires dipping into a 
copper sulphate solution 
m a separate vessel 
After the addition of 
yeast to the solution in 
A t a copper deposit 
formed upon the wire 
connected to the electrode in A Tile fermentation 
cell may therefore be regarded as a primary cell, since 
the electrical effect cannot be attributed to leakage 
through the walls of B 

Experiments in winch the research material con 
sisted of freshly cut lawn mowings or fallen loaves 
pressed into a wood on box both showed a copper 
deposit upon E (Fig 2) Ah a further experiment, a 
corrosion resisting steel electrode and a porous pot 
B containing a solution of copper sulphate were sunk 
a fow inches apart in a heap of garden refuse, the 
wire E dipping into B being connected with the 
electrode In this case also, copper was deposited 
upon E When the porous pot was removed some 
seven yards from the rubbish heap and the con 
noxions maintained by an insulated wire, copper was 
again deposited, but much smaller m amount than 
when the electrode and porous pot were close to 
gather Thus it would soem that electricity is liber 
ated in the decay of organic matter in the hoiI 

Experiments show that copper is deposited during 
the hydrolysis of starch and sugar by weak sulphuric 
acid 

Evidence for the liberation of electricity in the 
primary coll is given by the galvanometer and the 
electro deposition of metals Precisely similar evi 
dence is afforded during the decomposition of organic 
compounds The fermentation of sugar and the de 
composition of organic matter tako place in a senes 
of downgrade reactions from a higher to a lower 
potential, and experiments show that electricity is 
liberated by the enzymic activity of micro organisms 
during these reactions m a manner homologous to the 
liberation of electricity in a primary coll 

Ordinary explanations to account for these electneal 
phenomena, such as differences of concentration, pro¬ 
duction of acid, or a high reducing agent round the 
electrode, are quite inadequate Any differences of 
concentration are due to the breaking down of or¬ 
ganic matter and the consequent release of energy 
Moreover, certain of these reactions produce acids, 
others alkalis, and the heap of garden refuse was 
distinctly alkaline No further reducing agent ia 
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required than may be found in the enzymic activity 
during the hydrolysis of starch and sugar 

The weight of copper deposit enables the weak 
electric currents to be accurately determined 

M C POTTEB 

Corley Croft, New Milton, Hants, 

Mar 10 


Molecular Spectra of Mercury, Zinc, Cadmium, 
Magnesium, and Thallium 

To obtain a gen oral conception of the energy states 
of a loosely bound molecule, we have investigated the 
molecular spectra of mercury, zinc, cadmium, cal 
cium, magnesium, and thallium in emission with an 
apparatus capable of concentrating excited molecules 
in a suitable quantity The photometric measurement 
of the photographic records obtained is summarised 
in Fig 1, in which the intensity of a continuous 
spectrum is denoted by a full line, and that of the 
region with some structure by a dotted line 

From the results obtainod, it may bo generally stated 
that a ‘ band system * omitted from diatomic mole 
oules of mercury, cadmium, zinc, and magnesium 

1US l!Ii 2 K 1 i ' I i 

M,, I P 

z^a'p 

»*p. 

Crf.-fP 

Hj, TP 

Hj, 

Hj, 3*P 
TU 



PlO 1 


vapours has two broad maxima and one flat minimum 
of intensity One of these maxima always coincides with 
the resonance line 1 *S 0 - 2 l P x or 1 hS r 0 - 2 *P Q , , and 
the other lies at the region of longer wave length than 
this resonance line The intensity of the shorter wave 
length side from the rosononce line gradually decreases 
and terminates rather suddenly at a certain position, 
while that of the longer wave length side from the 
second maximum decreases also gradually to a certain 
point where the band system suddenly breaks off or 
melts into the continuous spectrum of wide or narrow 
breadth In the region about this second maximum, 
there was found a generally coarse structure , the 
fluted bands occasionally consist of finer bands, while 
no bands were observed in the rogion near the reson 
once line The frequency of convergence of the 
coarser bands falls somewhere between the frequency 
of the resonance line and this frequency, plus the 
energy of dissociation in frequency unit 

These experimental results and other details can bo 
explained in the light of recent theoretical considera¬ 
tions put forward by Bom Franck, Condon, Wmans, 
and Kuhn, if we assume that the intensity maximum 
about the resonance line corresponds to that emitted 
by excited quasi molecules and the maximum on the 
longer wave length side to that emitted by excited 
stable (quantised) molecules 

The energy of dissociation of a molecule in the 
normal or the excited states can be calculated ap f 
proximately, as given in the accompanying table,* 
from the difference of energies corresponding to the fre 
quency of the resonance line and that of the shortest 
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or the longest wave length limit of the band system 
These values for normal molecules evaluated in this 
manner are always a little groater than those already 
obtained by other observers For example, those for 
the molecules Zn s , Cd,, and Hg, are 0 29, 0 24, and 
S 0 07 volt respectiv oly, while Wmans calculated 
them to bo 0 25 and 0 20 volt for Zn, and Cd, from the 
limits of the absorption spectra, and Franck, Grotnan, 
and Koamioke as 0 04-0 00 volt for Hg, These dis 
crepancies can be explained by taking into account 
the effect of the kinetic energies of colliding atoms at 
the temperatures of this experiment 



1 

2 3 / , 0 

Pi 

2 a P a 

2 

Mg, 

0 10 




~1 6 

Ca a 

>0 18 
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0 20 

I 7 

'07 


Ol 2 

Cd, 

0 24 

<1 4\ 
>0 9/ 

'0 7 


T 

Hg, 

0 07 

<2 8 

<i e\ 

1 9 

-0 2 

<1 5 


In the case of quasi molocules, the (ontinuous 
spectrum accompanying forbidden lines l l S 0 - 2 8 P 0 
and 1 l S Q - 2 3 P a ih lacking or very weak, while that with 
the lino 1 ! *S 0 - 2 *P, ib oxcited, and iho greater the 
intensity the greater is the tnplet separation in the 
atomic spectrum The continuous band due to the 
transition 1 - 2 X P X is emitted intensely in the case 

of all the motals Irom those results, it seems that 
the intensity rule for the atomic hue holds good m 
the case of the continuous spectrum emitted by quasi 
molecules, but similar reasoning does not hold good 
for the stable molecules 

Symmetrical and asymmetrical ‘ bands ’ aceom 
panying the linos in the spectrum of thalhum are 
probably due to thallium molecules, but nothing could 
be deduced as to whether the molecule is diatomio or 
not \t any rate, the structure of the band systems 
at 3770 A and 5350 A differs from that of the diatomic 
one Ihe continuous branch extending on the shorter 
wave length side from edges at 3770 7 A or 2700 3 A 
m the 3776 A hand or 2708 A band may be explained 
as the excess of energy due to the kinetic energies of 
the colliding atoms 

A detailed statement of the investigation will be 
published elsewhere H Hamada 

Physical Laboratory, 

Sendai, Japan, 

Fob 17 


Relation between Electrical Resistance and 
Energy of Magnetisation 

In a recent paper, 1 Gerlach and Schneidcrhan have 
described some experiments on the electrical resistance 
of nickel as a function of the temperature and as a 
function of a longitudinal external magnetic field 
They have shown that in the absence of an external 
magnetic field there is, m addition to the normal 
linear change of resistance with temperature, a term 
which is directly proportional to the energy of spon¬ 
taneous magnetisation The accuracy with which this 
relation holds good for all temperatures up to the Cune 
point is very striking 

Gerlach and Bohneiderhan have also examined the 
change of resistance as a function of an external 
longitudinal held at constant temperature, for a range 
of temperature around the Cune point The change 
is shown to be a maximum at the Curie point and to 
fall off quite rapidly both above and below this tern 
perature Considered as a function of temperature, 
the change of resistance m a given field vanes in a 
manner stn kingly like the variation of the magneto - 
* calono effect with temperature * One is therefore 
' ogam led to oonsider this change of resistance as being 
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a result of the change of magnetic energy which occurs 
on application of an external magnetic field, since the 
magneto calonc effect is a direct measure of this 
energy change There is, however, one difficulty in 
interpreting these results According to Gerlach and 
Schneiderhan, the resistance in the neighbourhood of 
the Tune point vanes linearly with tho field This 
result Hoems to he in conUadiction to the rest of the 
paper for tho magnetic energy cannot vary linearly 
with the field over any protracted temperature range , 
m fact, in the quasi paramagnetic state above tho 
Curie point, the energy must be proportional to tho 
square of the field In the neighbourhood of the Cune 
point, the energy may be a complicated function of the 
External’ field dejwnding upon the exact relation 
between the intensity of magnetisation and the field 

I have examined the change of resistance near the 
Curio point for fields up to 7000 gauss, as against the 
400 gauss maximum of Gorlach and Schneiderhan 
Just below tho Curio point the resistance is found to 
vary almost linearly with the applied field, at the Cune 
point it varies moio slowly than the first power of the 
field, and then with using tomperaturo the relation 
changes progressively to a lmefti relation between tho 
resistance and the square of the applied field This 
is exactly the course followed by tne magneto calonc 
effect and is therefore in sinking agreement with Ger 
loch's suggestion that the resistance changes linearly 
with the magnetic energy The transverse effect has 
also been examined and although differing gieatly 
from the longitudinal effect at room temperatures, it 
gives identical results both near and above the Cune 
point This would, of course, be ex j lotted if we aie 
concerned only with on energy change 

Tho results of tho piesont woi k therefore, although 
difleimg in one respect from the results of Gerlach and 
Sehneiderhan, confirm tho mam suggestion made by 
them concerning tho intimate relation between elec 
tncal resistance and magnetic energy A moio de 
tailed account of the work will ho published elsewhere 

H H Potter 

H H Wills Physical Laboratory, 

University of Bristol, 

Mar 12 

1 Ann d Phy* 5 0 p 772 

* Welws and lorror Annal?* d« Phy* , 10, 5, p I&3 


Effect of Internal Stress on the Magnetic 
Susceptibility of Metals 

In a very interesting communication in Naturf of 
Dec 27, 1930, p 990, K Honda and Y Shimizu show 
that by high pressure the susceptibility of copper is 
changed * from paramagnetic to diamagnetic The 
following is a simple explanation of this fact, without 
any special theory concerning the susceptibility of 
metals We assume that tho high pressure, giving a 
diminution of density of 0 5 per cent, so far destroys 
the crystal lattice of the oopoer that parts of the 
metal become amorphous, then the susceptibility 
after the deformation may be considered as due to the 
diamagnetic portion of the normal lattice together 
with the paramagnetic parts of the amorphous metal, 
the latter enclosed as a gas in the crystalline copper 
It is easy to calculate that, 0 5 per cent of the metal 
being amorphous, the susceptibility will be changed by 
the amount given m the communication by Honda and 
Shimizu At the temperature of re crystallisation, the 
amorphous parts will disappear and tne metal will re 
gain its normal susceptibility— just as observed in the 
experiments quoted * W Gerlach 

Munich, Feb 27 

* Change of diamagnetic susceptlbtHty with strap was found first by 
H J Seaman and K Vogt, Ann d Phyt , St, p VS07 1929 
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Scattering of X-Rays by Mercurv Vapour 
In a previous note 1 a calculation has been made of 
the intensity of total scattering of X-rays by mon¬ 
atomic gases according to a formula deduced by A H 
Compton 2 and C V Raman, 3 and fair agreement is 
obtained with the experiments of Barrett 4 on the 
scattering of X rays by helium and argon gases 

By a photographic method, Scherer and Staeger * 
have recently studied the total scattering of copper 
Ka radiation by mercury vapour for scattering angles 
ranging from 20° to 160° It is certainly of interest 
to compare our theory with these results In particu¬ 
lar, as mentioned by Waller and Hartree, 4 there are 



difficulties in applying the wave mechanical theory of 
X ray scattering recently developed by these authors 
to the scattering by a heavy atom like mercuiy, we 
would like to see how our theory could account for the 
experiment in this case Such a comparison is made 
in Fig 1 The full curve represents the theoretical 
values of the scattering per atom in arbitrary units, 
plotted against the scattering angle e The encircled 
points are the experimental data taken from the 
scattering curve given by Scherer and Staeger and 
fitted to the theoretical curve at 9 equal to 9(r It is 
seen that the agreement between theory and experi¬ 
ment is satisfactory throughout the range of the 
scattering angle examined 

It may be pointed out that for the scattering of 
copper iCa by mercury vapour, the contribution from 
the incoherent scattering to the intensity of total 
scattering amounts to about one per cent Thus the 
scattering nearly follows the well known expression 


r Ie 4 (l + cos 1 9)jp t 

h -SWOTS* - ^ 


where F is the 1 atomic structure factor 1 (that it, 
equivalent to ZF of the previous note, loo cit) The 
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F curve was calculated from the atomic field of Thomas 
and Fermi as previously employed 

Y H Woo 

Department of Physics, 

National Tsing Hua University, 

Peiping, China, 

Feb 17 

1 NATFRE Ort 4 1930 , Proc Rat Arad Sn , 16 , 814 1930 

■ PhyM Her ,86 026 , 1930 

• Indian J Phux t 8 , 357 1928 

4 Pfty* Rrr , 33 , 22 1928 

4 Help Phvff Acta, 1, 518 1928 cf also K.lr< lint r AMgemdnt 

Phyalk <ler Rttutw tirtraulott it 496 

• Proc Ron , A, 134, 121 , 1929 


Band Spectrum of Bismuth Hydride 

A bismuth arc, operating in a hydiogen atmosphere 
at reduced pressure (10 20 mm ), emits tho line \4722 
of bismuth (Bi) with great brilliance A faint band 
spectrum was found to occupy the vicinity of this 
line Howtvcr, using a quart/: discharge vessel, ft d 
with 0 5 amp , 1200 v rl c , and tho bismuth vapour 
distilling at 900° C through a nanow end on tube 
this band spectrum comen out with great intensity, 
and so we ru< reeded in photographing tho bands at 
large dispersion 

The bands are ( ompoeed of single P and li branches, 
having their lines well resolved, and consequently wo 
assign tho system to a l l - *1 transition m the bismuth 
hydride (BiH) molecule from an analysis of the 
bands (0, 0), (1, 1), and (1, 0) the following constants 
wore calt ulated 


p 0 — 21278 3 cm ~ l . 


7V = £066 cm* 1 , 
a*-0 10 cin -1 , 

ZV- - 18 5 x 10 G cm 
r 0 *- 1 81 8 x 10 8 cm , 

c* o M077 cm 

cm 1 


£ 0 '~ 5 210 cm 

a ^ 0 19 cm h 
D 0 '- - 20 25 x 10 8 cm 
r 0 '- 1 791 x 10 * cm , 
w o '~1074 cm 
« 0 V-15 5 cm _1 » 

The vibrational frequencies w 0 ' and w 0 * were de 
nveil from the relation 7L- 4i? 0 s /w 0 a ITp to the very 
last lines observed (K - 32) the lotational structure 
of tho {0 0) band is well checked by the ordinary 
formula F(K) = BK(K + 1) + DK*(K + 1 )* if we a<ld 
a small uncoupling term tK in the final term («- 
- 0 042) 

The near coincidence of p 0 with the atomic line 
X4722 and the close agreement between tho constants 
of the initial and the final terms of the band system, 
make us inclined to suggest that the electronic states 
of the molecule originate from the coriesponding 
states 2s and m bismuth, the hydrogen atom 

remaining unexcited Our suggestion also harmon 
ises with the api>earance of a small, negative /-un 
coupling term in tho final state of the molecule Such 
uncoupling terms are, according to the theory, 1 to 
he expected m molecular terms derived from atomic 
P, D terms It is further of some interest to note 
that while the triplet band systems known in the 
spectra of NH and PH are derived from deep lying 
quartet terms in N and P, the singlet system of bis 
muth hydnde probably originates from the doublet 
system in bismuth 

A full report of the spectrum will appear later m 
connexion with the analysis of other oand systems 
of bismuth hydride situated m the red part of the 
spectrum A Hkimxk 


Laboratory of Physics, 

University of Stockholm, 

Mar 9 

’Be«*p W Welxel, Phy* Zeiti, 81,800, 1030 
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The Values of e, h, e/m, and Mrim 

In a recent paper, 1 I showed that the six methods 
usually used for deducing the value of Planck’s 
constant, /*, could bo used collectively to evaluate 
both e and /?, without assuming any direct determine 
tion of r (such as that of Millikan) Tins seems to be 
the most accurate way of estimating e and h that is 
ho far available 

I have now repeated the calculations, using all the 
data roferred to bv Bilge as suitable for estimating 
as well as all the estimates of e/m given by Birge 
and m the Handbuch der Physik ” of Geigor and 
bcheel (vol 22, p 81) From the values of e and h 
thus deduced 1 find 

he j lire 2 — 137 01 7 i 0 05, 

Tins is in sin h good ugreement with Eddington’s 
theoretical prediction of oxactlv 137, that Iub equa 
tion is slightly more firmly established tlmn any of the 
other equations relating e and h 

By assuming Eddington s equation, the values of 
r and h tan be dodiu e<l somewhat more accurately 
I give for comparison Bilge s estimates 



Hir«e 

Bond 

DilTi r 
enre 

Sum of prob | 
u!>Ih >rrora 

r 10 14 

4 770 t 0 00 » 

4 779 4 X0 001, 

0 009, 

U 006, l 

h I0 ,? 

0 r >47 i.0 008 

6 i>58 ( x0 005, 

0 01 i, 

(> o11 L 1 

!<*/»> io 7 

/ 1 761 J, 0 0011 
\L 709x0 002/ 

1 760 o x0 0004. 


i 

M P /m 

/I8S8 20] 

\!840 61-l-2/ 

1846 5,X0 h 


i 


My probable errors should be accurate to about 
10 per cent, os the calculations depend on 30 sensibly 
independent data 

The different e between my estimate of M P jm and 
Eddington’s thooretical suggestion of (I3fi)*/10- 
1849 0, is 3 0 3 , or 0 3 tunes as large as my probable 
erroi I can only conclude that this is very strong 
evidence against the value ot M P jm being exactly 
(130) a /lO 

I write this m memory of J R B 

W N Bond 

Department of Physics, 

University of Reading, 

Mar 14 

* Phil Mag , December 1930 

• Phyt Rec Suppl , vol l No 1, pp 4H r >7 


A New Band System of Copper Hydride 

A BAND system consisting of six band heads has 
been found in the region XX2900 2200 It is different 
in nature from tho two systems previously known for 
the moloculo The bands are double headed, indicating 
that their emitter consists of an odd number of electrons, 
and thus they have been attributed to the ionised 
copper hydride (OuH + ) molecule The band structure 
has been analysed It consists of nine branches, 
namely, six mam blanches and throe satellites, ami 
the branch lines obey the K select ion rule From the 
intensity relations of the branch lines for low quantum 
values, it is found that Q > P Thus tho system 
has been assigned a a II —>■ transition The *11 level 
is inverted From the vibrational quantum analysis, 
w 0 '“ 1874 cm -* This is in good agreement with tho 
value aacalculated from the relation given by Kratzer, 
namely, w 0 *~ -4B 0 3 /D 0 The values of B 9 " and V 0 ” 
are 3 30 cm and - 4 10 x 10 6 respectively 

P C M AH ANTI 

Applied Physics Laboratory, 

Calcutta University, 

Feb 19 
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Polarisation of the Raman Spectrum of Water 

Thk Raman spectrum of water has been studied in 
groat detail by a large number of workers, notably 
A 8 Ganesan and 8 Venkateswaran and A L 
Moyor So far as I am aware, however, no attempt 
seems to have been made to study the polarisation 
of the RamOn bands I have studied the Raman 
spectrum of pure water by the original method of 
Raman The liquid, which was enclosed in a large 
bulb, had been carefully purified by repeated dis 
tillation in vacuo The polarisation photographs of 
the liquid woro taken with a fairly wide slit, duo 
corrections in the exposures for the two directions of 
the mcol, for the polarisation introduced by the optical 
tram m the glass spectrograph itself, having been 
made by a previous calibration of the instrument 

Hie intensities of the bands were estimated by a 
plate containing a senes of graded exposures of the 
mercury spectrum The following table indicates the 
results obtained 


Wavo number 
will ft (menu) 
excited by 4 158 J A 

Pepotori^itlon 

factor 

Intensity 

iloo 

0 00 

1 Medium 

UOO 

0 48 

Strong 

3**00 

0/75 

Weak 


From these observations I conclude that 

(1) The throe different Raman bands excited by 
tho same incident lines are differently polarised 

(2) The degree of polarisation of the different 
Raman bands {excited by the same line) seems to 
incroaso as the intensity of the band increases 

Tho 3 13 m band hew boon attributed to a polymer 
of H.O But whether the vanation of the depolansa 
tion factor in to be attnbuted to the variation in the 
geomotnc character of the oscillations involved, or 
has a definite bearing on the relative intensities of 
the bands themselves, is more than we can say at 
present 0 Ramaswamy 

Physics Dopaitment, 

The Presidency College, 

Chepanti, Madras 


Thermophilic Bacteria in Milk 

Mudge and Thorwaldeon 1 have advanced a new 
theory to account for the proliferation of the so called 
thermophilic bacteria in milk during pasteurisation at 
02 8° C The fluctuations m numbers which occur at 
short intervals during pasteurisation are so sudden and 
violent as to require some further explanation than 
is supplied by mere proliferation, even if it is at its 
optimum Tnoy suggest that the organisms exist m 
milk as formant spores which, unless the milk is sub¬ 
jected to the action of certain physical and chemical 
stimuli such aa heat, cold, or the action of alkalis, 
remain ungermmated 

Woik which is in the process of completion in tins 
laboratory has furnished evidence m support of this 
suggestion of Mudge and Thorwaldson, although it 
was arrived at by an entirely different route During 
the investigation of a spore forming organism isolated 
from commercial sterilised milk, it has been found that 
the germination of the spore, and subsequent spore 
formation, depends upon the effect of heat 

If after inoculation into milk the spores are heated, 
germination invariably occurs If, however, the culture 
is not heated, germination is \ery muoh reduced and 
rails in the second generation *The original spores are 
gradually lost by a process of dilution during subse 
quent cultivation and a stable vegetative form of the 
organism is obtained 
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If to a culture of heated spores (possessing the 
power to germinate) a email quantity of a living cul¬ 
ture of the vegetative form be added, a number of 
these spores are so affected that they immediately lose 
the power of germination, and if they are allowed to 
remain in contact with the vegetative culture for 
24 hours, this power is lost by all If, however, to a 
culture of a number of spores, isolated by the Barber 
single cell technique, which cannot be induced to ger¬ 
minate by heating alone, a small quantity of a ktlied 
culture of the stable vegetative form of the organism 
be added, germination, followed by normal spore 
formation, takes place 

It appears that the Btablo vegetative form, which has 
been found to dissociate from the eponng form, bears 
an inhibiting factor which is heat labile It therefore 
seems that the significance of heating lies in the de 
struct ion of thm factor, and it may be that the dor 
rnancy of the spores of thermophilic bacteria in milk, 
which is destroyed by hoating, is due to the presence oi 
a similar inhibitory factor M 1 Christian 

University of Reading, 

National Institute for Research 
in Dairying, 

Shinfield. Nr Reading, 

Feb 6 

1 Milk Dealer, December 1930 57 


Two New Colour-types in Cats 

During the past year, we have obtained two cats 
each of which is apparently a now colour tyj>© The 
first seems to be an albino He was exhibited at s 
cat show m Paris in 1930 and came into our possession 
shortly afterwards 

Hitherto albinism in cats has been unknown White 
cats do occur and aro sometimes referred to as albinos 
but their eyes are pigmented—often blue, sometime* 
yellow or green—and the white coat colour is act nail} 
dominant white 

The white cat m our possession hew eyes very hk« 
those of an albino rabbit The ins is tranalucenl 
white, and when the pupil is dilated the eyes look 
blood red In appearance the cat is a perfect albino 
but it 18 not yet known how his colour is transmitted 
He appeared in a strain of Siamese, and it is of mteresi 
to note that the Siamese coloration is the nearesi 
approach to albinism hitherto found amongst cats 
Siamese in cats is almost certainly comparable t< 
Himalayan in rabbits, and Himalayan is next to th* 
lowest member of the senes of allelomorphs extending 
from black to albino 

The second cat is a self brown, very much thi 
colour of ground coffee He was previously ownec 
by the late Mr H C Brooke and was shown by hm 
at the Crystal Palace as a self red Brown coat 
colour occurs m many domestic animals, but also hai 
not hitherto been rooorded in oats Yellow oats art 
fairly common They are often referred to as orange, 
red, or marmalade—actually they are yellow with 
darker, orange brown markings 

The self-brown cat in our possession was evidently 
considered to be such a ‘ red * without the lighter 
patches His colour is, however, entirely different 
from anything found on a red—it is a true dark brown 
without markings It is not yet known how his colour 
is transmitted, and nothing is known of his origin 

Ruth C B amber (Mrs Bisbee) 

E Catherine Headman 

Zoology Department, 

University of Liverpool, 

Mar 13 
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Research in the 

'INHERE are few documents which present a 
X more comprehensive picture of the manifold 
vays m which scientific research is applied, not only 
bo industrial problems but also to the service of our 
iaily needs, than the annual reports of the Depart¬ 
ment of Scientific and Industrial Research All 
the major needs of the population are touched by 
bhe activities of the Department—food and cloth 
ing, air and water supply, heating and lighting, 
3 ommumoations and transport, housing and buila 
ing—m each of these spheres science is making ini 
portant contributions, and promoting not material 
levelopments alone but also the solution of many 
problems which menace the national development 
smd health There is no department of State in 
which the beneficial influence of the Department 
of Scientific and Industrial Research is not felt, 
and it is probable that no proportion of the 
national income is more profitably spent than 
the comparatively small sum of £711,200 (gross) 
or £530,746 (net) which represents the expendi¬ 
ture of this Department for the year ending 
Mar 31, 1930. 

The report of the Department for the period, 
Aug 1, 1929-0uly 31, 1930, which has recently 
been published, includes the short report of the 
Committee of the Privy Council, signed by Lord 
Parmoor, with the report of the Advisory Council 
and summaries of the work carried out by the 
National Physical Laboratory (representing the 
largest single item of expenditure, £205,301 gross, 
or £100,418 net), and the Chemical Research 
Laboratory, by the twenty research associations 
which are in receipt of grants, and under the 
direction of the various research boards Appen 
dices deal with the research boards, committees, 
and establishments of the department, finance, 
publications, and developments during the period 
m the organisation of industrial research in other 
parts of the British Empire The oxtent to which 
scientific knowledge is now woven into the fabric 
of modern life is well indicated by the list of some 
forty-five research boards and committees and of 
the twenty research associations, to the support 
of which grants amounting to £70,931 were con¬ 
tributed during the year The personnel of these 
committees comprises many of the most distrn 
guished scientific workers in Great Britain, and 
much of the voluntary service they thus render 
receives little public recognition As in the year 
under report, the results of scientific work are 
seldom spectacular, and even when a fundamental 
discovery has been made, years may elapse before 
it becomes a benefit to mankind The absence of 
spectacular results from the present report, m 
fact, renders it a more valuable document from 
whioh to assess the immense normal contribution 
such work makes to our common wants 

* Damrtmcnt of Scientific »nd IodurtrUl Rtatarch Report for tbo 
Yeu 1&-90 (Cmd 3780) Pp 324 (London B M Stationery 
Office, 1011) 3* M net 
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Modern State * 

In the course of a short article it is impossible 
even to catalogue the wide range of subjects coming 
within the province of the Department, and a few 
examples only will be selected to illustrate the in* 
tiraate relationship of its work and our daily life 
Even to outline the work of the research associa¬ 
tions would carry us beyond our limits, and it must 
be sufficient to refer to the investigations being 
carried out by the British Non Ferrous Metals 
Research Association on the effect of frost on the 
bursting of water pipes, which is to include pipe6 
made of lead, the new lead alloys, copper ana iron 
so far as they are used in domestic installations, 
and by the Research Association of British Paint, 
Colour, and Varnish Manufacturers on the dura¬ 
bility of films of paint or varnish, etc The tests 
carried out have already made it possible to obtain 
much valuable information regarding the prob¬ 
able performance of paint matenals in use The 
British Cotton Industry Research Association has 
successfully introduced a new antiseptic, ‘ Shirlan 
to protect cloths exported to warm damp climates, 
and warps stored under damp conditions at home 
from the deleterious effects of mildew development 
The British Launderers* Reseaieh Association has 
studied the laundering of rayon, and directs atten¬ 
tion to the caution needed in finishing, for example, 
ironing, such fabrics, whilst the Wool Industries 
Research Association has reported the unexpected 
discovory that when sulphur dioxide and alkali are 
present in particular proportions they assume a 
phase of exceptional activity By taking advantage 
of this active range a new, effective, and cheaper 
process of bleaching has been developed 

The increasing use of electricity for domestic 
purposes is not unaccompanied by dangers Thus, 
while the necessity for earthing as a means of avoid¬ 
ing the danger of shock or mitigating its effect is 
generally acknowledged, the means for obtaining 
a ‘ satisfactory ’ earth have not been described, 
and wide variations exist in practice, some of which 
are hazardous and others unnecessarily expensive 
This question, and also the elimination of fatigue 
failure in the overhead lines now widely used for 
the transmission of power at high voltages, are 
occupying the attention of the British Elkjtrical 
and Allied Industries Research Association By 
work of this kind, the consumer benefits through 
obtaining a better article, and in some cases also 
a cheaper article The standard of living is thus 
being gradually raised as a result of the applica¬ 
tion of discovery to production Research on the 
electric lamp, for example, has enabled the con¬ 
sumer to-day to obtain more than four times the 
light his grandfather could obtain for the same 
money 

The work of the Fuel Research Board is of out¬ 
standing importance, whether for industrial or 
domestic purposes, and ou this work a gross sum 
of £95,305 was expended Some account of the 
investigations conducted by the Board has recently 
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appeured m Nature (Mar 7, p 386), and the re- 
suits of the Htudy of low temperature carbonisation 
have led to the formation of a Low Temperature 
Coal Distillers’ Association This work is linked 
up with the in\estimation of the tar oils prcxluced 
as by pioducts which is being carried out by the 
Chemical Research Laboratory, Teddington The 
main object of the low temperature carhonma 
tion process—the production of a satisfactory 
smokeless fuel—can only be achieved if the by¬ 
products can find a suitable market, and it is 
accordingly worthy of note that Bakehte ’ and 
* Novalak ’ resins have been successfully prepared 
from phenolic fiactions of this low temperature tar, 
whilst inteiesting results have also been obtained 
at Teddington in cracking, hydrogenation, and 
syntheses from the same tfti 

A closely related pioblem is that of atmospheric 
pollution, and the investigations of the research 
committee dealing with this have now reached an 
advanced stage Improved methods of obtaining 
information on atmospheric pollution are lieing 
elaborated, including methods for the deteimina 
tion of sulphur m the atmosphere, the approximate 
total sunlight roceived, and the lateral distribution 
of atmospheric impurity from a centre of pollution 
under different weather conditions 

The importance of preventing water pollution 
was particularly demonstrated during the dry 
summer of 1929, and has stimulated interest in the 
work of the Water Pollution Research Board A 
comprehensive scientific survey of the Tees as a 
typical liver flowing through an industrial centre 
has been undertaken, and already the general 
changes in the composition of the river water and 
in the fauna and flora of the nver from source to 
mouth at different times of the year and under 
different conditions of rainfall and tide, have been 
ascertained The very serious pollution occasioned 
by effluent from beet sugai factories has received 
special attention, and investigations carried out in 
co opeiation with the industry have shown that 
there are practical methods by which such excessive 
pollution can be avoided Another investigation 
in which the Chemical Research Laboratory is 
also paitiupating is concerned with the difficulties 
caused by the corrosive action on iron mains and 
the pi umbo solvency of certain waters 

The work of the Food Investigation Board en 
tailed a'gross expenditure of £38,531, or £14,237 
net, with a further £9736 on the extension of the 
Low Temperature Research Station at Cambridge 
—figures which seem infinitesimal in regard to tne 
importance to the nation of the successful preserva 
tion, storage, and transport of fruit, vegetables, 
meat, and hsh The extension at Cambridge will 
accelerate the work on meat, in which important 
scientific and practical results have already been 
achieved in relation to freezing of gelatin gels and 
to the factors responsible for loss in ‘ bloom * or 
the freshly killed appearance of lamb Work on 
the scientific basis of the citing of meat is pro¬ 
viding a rational explanation of the customs of the 
curing industry, wnioh are at present empirical 
and onscure 
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The characteristic English breakfast has re¬ 
ceived special attention, for the programme of 
work has included large scale investigations on the 
storage of frozen bacon and on the factors involved 
in control of the cold storage of eggs During*the 
y r ear, constiuction of the new station at East 
Mailing has advanced sufficiently to permit re¬ 
search on the storage of fruit on a semi commercial 
scale, and a report has been published which 
should facilitate the elimination of wastage in fruit 
transport and storage, and another on the optimum 
temperatures and atmospheres for use in the gas 
storage of fruit, which has led to a remarkably 
successful method in one of the large commercial 
stores 

Research on the preservation of fish by cold, the 
smoking of fish, and the bacteriology of fish pre 
eervation has been commenced at the Surrey 
research station This work has been supplemented 
by work carried out at sea m the steam dnfter 
('\ty of Edinburgh and by the Forest Products 
Research Laboratory, which bos undertaken an 
investigation of the chemistry of wood smoke 

Much important work earned out by the Forest 
Products Research Boaid is concerned not merely 
with the development of the forestry resources of 
the Empire, but also with timber preservation and 
methods of preventing dry rot or attack by the 
‘ death watch ’ beetle or othei insect pests Such 
work like that on the seasoning or cieosoting of 
larch poles to prevent the serious wastage by 
longitudinal splitting is obviously related to the 
use of timber in building or constructional work, 
and in this field the Building Research Board is 
making a steady advance Factors involved in 
weathering, the composition and properties of 
cement, the stresses and strength of constructional 
materials such as concrete, earth pressure, and the 
fatigue of materials, have received systematic in 
vestigation An expenmental house has been used 
to correlate the heat lequiroments with weather 
conditions so as to obtain maximum efficiency 
from the punt of view of the user 

The work of the Illumination Research Com¬ 
mittee is also closely connected with housing prob 
lems, as is that of a joint committee of the Fuel 
and Building Research Boards on Heating and Venti¬ 
lation The former has directed investigations af 
the National Physical Laboratory on the effect of 
window size, colour, and reflection from walls and 
ceilings on the illumination of rooms, the effect 
of distribution and colour of various systems of 
lighting on clerical work, as well as investigations 
on street lighting and glare 

The latter represents only one of the ways in 
which the work of the Department impinges on the 
important field of transport The establishment 
of a locomotive experimental station for tests and 
general research on locomotives, the testing of ship 
Forms and propellers earned out in the William 
Froude National Tank, and the establishment of a 
second tank for research on ship design, resistance, 
and propulsion, etc , the aerodynamics research al 
the National Physical Laboratory, and the in 
vestigation of the Fuel Research Board on tht 
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causes of fires on steamships in bunkers and cargo 
coal, are sufficient evidence of the important con¬ 
tributions made in every field of transport, without 
enumerating the metallurgical research or the lm 
portant engineering investigations earned out at 
the National Physical Laboratory 
Jn another field of communications, tho Radio 
Research Board is making contributions which 
affect the millions of homes where broadcasting is 
received, while dental research, the production of 
insecticides for the destruction of the cocoa moth, 
the production of new drugs, and the discovery 
of the efficiency of boiax—boric acid mixtures for 
the fireproofing of fabrics —and investigations on 
the action of sunlight on cotton, which have re 
vealed the deleterious effect of small traces of iron, 
are all that can be mentioned of the activities of 
the Fabrics Research Board 


Similar work is being earned out m Canada, 
Australia, New Zealand, South Africa, and in 
certain fields, notably in that of the transport of 
fruit and on the investigation of Empire timbers, 
much has already been done to secure co operation 
between the mother country and the Dominions 
overseas Even tho above brief survey should 
make it sufficiently clear that the work of the De¬ 
partment of Scientific and Industrial Research is a 
vital factor in the prosperity of the British Empire, 
and upon its wiro direction and active prosecution 
depend in large measure our prospects of restoring 
our industries to full vigour, exploiting to the full 
such natural advantages as wo possess, and, by in¬ 
creased efficiency where we now possess no such 
advantages, recovering something of the position 
we formerly held amongst tho industrial nations 
of the world 


Physical and Mental Development of Children 


I N spite of the assiduity with which the growing 
child has been studied within recent years, it 
cannot be said that we know very much about him 
But what we do know, and know with any degree 
of scientific certainty, is set forth in the Report of 
the Consultative Committee on the Primary School * 
recently issued Tho Committee, indeed, has spared 
no pains in securing the most trustworthy informa 
tion at present available It has intei viewed 
eighty nine witnesses, it has read a staggering 
number of memoranda it has examined with 
special care all evidence which can claim scientific 
validity Hence it has treated with special respect 
the opinions of physiologists and psychologists 
Indeed, much of what is naid in the body of the 
Report about the development of the child is based 
on two memoranda which are printed in full in the 
appendix The first is by Prof H A Harris on 
the physical development of the child, and the 
second by Prof Cyril Burt on the mental develop¬ 
ment of the child 

Prof Burt's memorandum will be dealt with 
first It may be said at once that it is wholly 
admirable It sets foith with great clearness, and 
with no small measure of charm, all that is certainly 
known about tho psychology of the child of 
primary school age—all that would receive the 
unqualified support of the author’s fellow psycho 
logists in Europe and America It indicates the 
views that have survived , and these views show 
how far we have moved within the last thirty years 
Thirty years ago, the orthodox creed was largely 
based on biology The belief of what happened 
m the mind was mixed up with a belief of what 
happened in the body and in its remote progenitors 
It was believed that in the growing child certain 
instincts and interests and powers remained virtu¬ 
ally dormant up to ft given age, and then suddenly 
woke up and became insistently active Their 
maturation was almost as sudden as their birth 
Thus definite layers of mental life were laid down 
and consolidated, and, on top of these, new layers 

• * The Primary School * (London H M Stationery Office, 1931) 
2* M net 
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were superimposed First came the mastery of 
the physical senses, then the control of the muscular 
system (including the muscles of sjieeth) which 
give rise to walking, (lancing, talking, and con¬ 
structing things with the fingers Then came the 
development of memory, and finally the emergence 
of a rapftcitv to reason 

Mixed up with this stratification theory, as Prof 
Burt calls it, is the recapitulation theory, which 
states that the development of the child tends to 
reproduce in rapid and abbreviated form the 
evolution of the race He goes through the cave 
dwelling period, the savage peuod, and the bar¬ 
barian period He is at various times in tho 
hunting stage, the nomadic stage, the agucultural 
stage, the craft stage, and what not 

We no longei hold these views -not in their 
original form at any rate The stiatification 
theory is discredited by the fact that experiment 
has exploded the old doctrine of distinct faculties, 
such as memory and reason , and the recapitula¬ 
tion theory is discredited by the failure to find 
evidence for the transmission of personally acquired 
characters Theie is no more reason to think that 
the son of a potter inherits the aptitudes and 
interests of a potter (apart, that is, from the influ¬ 
ences of his immediate environment) than there 
is for believing that the son of a mathematician 
will know tho differential calculus by tho light of 
Nature Indeed, these old beliefs have been 
shattered through their failure to fit in with the 
facts of tho mental life which have been disclosed 
by direct observation and experiment For the 
method of direct study is essentially the modern 
method 

This is an important point of methodology The 
child’s mind is studied, not by studving his body, 
his brain, or his pedigree, but by the simple and 
obvious method of studying the thing itself The 
facts to be observed and oxplained are mental 
facts Real progress m the study of mental de 
velopment may be said to have begun when the 
jjsycnologist resolutely turned a blind eye tc 
the alluring theories of the physiologist or the 
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anthropologist, and began to study the mind as a 
mind It was Binet who Bet the investigator on the 
right track His instrument of research was neither 
a scalpel nor a microscope, but a mental test—a 
simple examination question, so devised, so applied, 
and so interpreted, aa to become at once a means 
of discovery and a means of measurement Indeed, 
all we know with certainty about the mode and 
rate of development of the child mind is a result 
of the direct method of mental testing 

This is abundantly evident from Prof Burt's 
memorandum He shows how, by the modern 
method, it is demonstrated that general intelligence 
grows with age, that the so called faculties are all 
mixed up together from the very start, and that 
special intellectual interests and abilities develop, 
though the} do not begin, at successive ages of 
school life The new findings wholly fail to confirm 
the old theories There is no ground for the old 
belief that memory is stronger at the junior school 
period than at any other nor yet for the old 
belief that children cannot reason until they roach 
the adolescent stage Children of all ages ate 
found to reason well enough witlun the range of 
their understanding 

Prof Harris's memorandum is equally good of 
its kind , but is different in kind It has more of 
personal theory and conjecture , it pushes out 
further into the realm of the unexplored For 
this ver> reason, some of his views, interesting and 
suggestive as they are, must be accepted with 
caution He lays much stress upon successive 
periods of springing up and of filling out that occur 
in the course of a child's growth The ohild mainly 
grows m height at one period and mainly grows m 
weight at another There are, according to Dr 
Harris, thiee of each period The second springing 
up period, for example, takes place during the ages 
or five, six, and seven years , and the second fillmg- 
out period during the ages of eight, nine, and ten 
The curves of growth, however (one for height and 
one for weight), which ho publishes in his memor¬ 
andum, afford but slight evidence of these periods 
Indeed, he admits that his inferences are drawn 
from clinical observations rather than from the 
curves of growth 

The existence of this rhythm is not domed , nor 
is the importance that Prof Hams attaches to a 
recognition of this rhythm , but what is in doubt 
is whether it follows such simple laws aa his claasi- 
flcation suggests A letter is at hand from a 
schoolmaster in Lancashire, who for many years 
made careful and regular measurements of his 
daughter's increase in height For many years, 
beginning at the age of three, she grew at the rate 
of two inohes a year—one inch in April and another 


mch in October—her stature being practically 
constant for the remaining months of the year. 
During the two growing months, she was mentally 
inert, and during the two months that respectively 
followed she often succumbed to the various ill¬ 
nesses incident to childhood This, of course, is 
only one case , but other similar ones might be 
mentioned, which at least indicate that the rhythm 
is to a large extent individual and personal If 
there is a wide wave of tendency over a long 
penod, there are many ripples on the wave 

Prof Hams shows clearly that sex differences 
appear all along the line, and not merely at adol¬ 
escence Indeed, it has long been an accepted 
fact that in the matter of physiological age, as 
judged by the eruption of teeth, the ossification 
of the wrist bones, and the onset of puberty, there 
is a difference between the two sexes which at the 
ago of eleven amounts to about two years Ana¬ 
tomically, a girl of eleven is at the same stage as a 
boy of thirteen Here we find a clash of opinion 
between the physiologist and the psychologist 
While the physiologist proclaims a wide disparity 
between the development of boys and the develop¬ 
ment of girls, the psychologist just as confidently 
proclaims their identity He tells us that neither m 
the level nor in the rate of intellectual development 
is there any appreciable difference between boys 
and girls There are emotional differences, and 
differences of interest, but no difference m general 
intellectual power The truth, of course, is that 
each class ot statements is valid in its own sphere 
As boys and girls differ in muscular develop¬ 
ment, they should play apart, as they roughly 
agree in intellectual development, they may study 
together 

Each class of statement is valid in its own 
sphere , and Prof Harris's valuable memorandum 
will be read with much interest and profit by all 
concerned with the nurture of the young It is 
illustrated by excellent photographs , it is enlivened 
by wise and epigrammatic sayings , it is abundantly 
provooative of thought It is only when ho leaves 
ms own territory and would base psychology on 
physiological facts that we join issue with him 
He says, for example “ All growth and prolifera¬ 
tion on the one Band and all differentiation for 
special function on the other will probably be found 
to be the ultimate basis of a rational psychology, 
whether it be labelled * Gestalt * or not ” As ft 
pious belief we may let it remain As a guide to 
psychological research, it seems to anyone who is 
familiar with the false clues of the past to stand 
on the same level of usefulness as the projeot of 
the Laputan philosopher to extract sunshine out 
of cucumbers P B Baixabd 


Obituary 


Dr Enrico^ Skrrni 

rpHE sudden death of Enftco Serem, at Naples on 
A Mar 1, ends prematurely, at the age of thirty 
years, a oareer full of scientific usefulness ana 
promise Serem had been in cfi&rge since 1926 of 
the section of physiology at the Zoological Station 


at Naples, and so was well known to the many 
biologists who worked there To his British physio¬ 
logical friends and colleagues he was better known 
from having spent a large part of 1924 in London 
at University College, and from having travelled 
with them to and from the International Congress 
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of Physiology in Boston in 1929 He valued his 
connexion with Great Britain, and his friends will 
miss his frequent and cheerful greetings 

Serem took the degree of M D in 1922 with 
honours While still a student he had been awarded 
three scholarships for research work which he per¬ 
formed in the laboratory of human physiology in 
Rome After graduation, he obtained, in competi¬ 
tion, a studentship from the Ministry of Educa¬ 
tion to work m Italy and abroad This was how 
he came to London, though he supported himself 
here, frugally enough, for a longer period than the 
studentship allowed, by working early and late, 
assisting a medical friend, so leaving the days 
free for the laboratory In 1923, he was appointed 
assistant in the Department of General Physio 
logy in the University of Rome, and m 1925 hbero 
docente From 1925 he gave, every year, m the Uni 
versity of Naples, a course of lectures on physio¬ 
logy for students of medicine and science In 
1926 he was appointed to the position which he 
held when he died Before entering the University, 
Serem had volunteered, at the age of seventeen 
years, for military service, serving as a lieutenant 
and gaining the Croce di Guerra 

Serem’s researches extend over various fields of 
physiology His most important work deals with 
anaphylaxis, which he studied from a general bio¬ 
logical point of view on men, on various animals, 
and particularly on tissue cultures He worked 
more recently on the humoral and nervous co¬ 
ordination in cephalopoda and on the behaviour of 
unstnated muscle A V H 


Mr J G Millais 

Mr #1 G Millais, who died on Mar 24, the 
sixty-sixth anniversary of his birthday, was a man 
of many interests and talents A traveller and a 
sportsman, who followed big game on the continent 
of Europe, in Africa, and in North America, an 
artist and a naturalist, who could write discursively 
about the ways of wild life or particularly upon 
specific themes, he unified all these interests in 
authorship The variety of subjects of his pub¬ 
lished works is great, as the standard of hie 
descriptions and accuracy is high, yet devotion to 
sport lay behind most of his writings 


Millais’ travel books are always interesting and 
contain many acute natural history observa¬ 
tions His monographs, essential to the British 
naturalist, show a wonderful range of information 
“ The Natural History of British Surface Feeding 
Ducks '* (1902) was rounded off by two volumes on 
“ British Diving Ducks ” (1913), and in the interval 
he wrote ‘'The Natural History of British Game 
Birds ” (1909) Amongst mammals, he opened with 
a standard work on “ British Deer and their Horns M 
(1897) and proceeded to the most important of all 
his books, “ The Mammals of Great Britain and 
Ireland ”, published between 1904 and 1906 The 
three enormous volumes of this monograph, awk¬ 
ward to handle because of their bulk and weight, 
contain the best complete account of their subject 
we possess Latterly, Millais’ interests concentrated 
upon the flower garden, and amongst his last pub¬ 
lications are “ Rhododendrons and their Hybrids ”, 
a senes of three volumes running from 1917 to 1923, 
and ‘ Magnolias ” (L927) 

Millais inherited artistic ability from his father, 
Sir John Millais, and illustrated in full or contri¬ 
buted to the illustration of his own hooks, but his 
finished drawings are inclined to be rather stiff and 
hard m tone, and lack the freedom of line and 
spontaneity which characterise the pencil sketches 
he often reproduced J R 


We regret to announce the following deaths 

Dr J Anderson, formerly fellow of tho London 
School of Tropical Modiouie, later professor of 
medicine in the University of Hong kongand recently 
director of the division of medicine in tho Henry 
Lister Institute at Shanghai, aged fifty two years 
Prof R K Butchart, professor of mathematics 
in Raffles College, Singapore, and formerly piofeasor 
of physics m Wilson College, Bombay, on Mar 30 
Prof W C MTntosh, F R S , emeritus professor 
of natural history in the University of St Andrews, 
distinguished by his work in marine biology, especially 
the systematic study of British marine annelids, on 
Apnl 1, aged ninety four years 

Senator R Nosini, professor of chemistry in the 
University of Pisa, on Mar 29, aged seventy five 
years 

Prof Hugh Ryan professor of chemistry in the 
University College of Dublin and Chief State Chemist 
to the Irish Free State, on Mar 27, aged fifty seven 
years 


News and Views. 


The report of the Court of Inquiry into the loss of 
the airship R101 over Beauvais on Oct 5, 1930, has 
just been issued (Cmd 3825 London H M Station¬ 
ery Office 2a 6d net) It admits that an exact 
explanation of the immediate happen mgs leading to 
the disaster can never be given, owing to the lack of 
evidence, but by examining various hypotheses the 
Court has come to the unanimous conclusion that the 
one presented is the most plausible This is, that 
there was a rapid loss of gas from one of the mam 
forward gas bags, added to a heaviness from a gradual 
leakage of gas due to attntion of the bags, probably 
greater than was suspected A heavy down air-^ 
current forced the nose down, and at the same time 
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may have either caused or accelerated an existing 
tear in the outer envelope The rush of air through 
this, again, may have either initiated or extended 
a split m the inner bag It is known that the wind 
was variable enough to have buffeted the nose of 
the ship up and down, and the height coxswain, only 
just on duty and fresh to the 1 feel * of the elevators* 
had possibly over corrected an upward deflection 
when the downward one caught him He then lost 
height to a dangerous extent while swinging the 
elevators to the other extreme position, but eventu¬ 
ally succeeded in correcting the ship’s altitude 
The further loss of height following this appears to 
have been intentional in an endeavour to make a 
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slow landing when it was realised that a crash was 
inevitable 

Thf other pait of the leport on the loss of R102 is 
devoted to discussing the responsibility for the under 
taking of the flight to India at that early stage m 
the ship 'h df volopmont It is quite clcai that al 
though there were an exceptional number of novol 
ties in design, there ih no evidence of the failuie of 
any of these having been oithei the cause of, or oven 
conti ibutoiy to, the disaster On the other hand, 
the programme of flying trials os originally drawn 
up by the experts at C'aidmgton had been curtailed 
Since the addition of the extra bayH, the ship had 
never flown in anything hut except tonally fine wcatliei, 
and had never mined out speed tnals The air 
worthiness < ertifi( ate, without winch the flight could 
not have been undertaken, was appaientlv issued 
by the Air Ministry befoie the repoit by the Air 
worthiness of Airships panel upon which it should 
have been based, was even written It is abundantly 
clear that considerations of policy were allowed to 
overrule all others in deciding that the flight should 
take place when it did although the blame lies with 
the system of controlling such work, rather than 
upon any particulai individual 

On Mai 31 at 11 2 a m (52pm G M T ), Managua, 
the capital of Nicaragua, was almost completely 
destioyed by a violc nt earthquake, many of the walls 
left standing after the shock and the fues that followed 
being thiown down by stiong after shocks on Mai 
31 at 0 15 pm and April 1 at 5 1 5 a m The pi ineipal 
shock lasted only a few seconds Estimates of the 
number of persons killed range from 500 to 2000, out 
of a population of ohoiit 50,000 Though groat earth 
quakes me rather fiequent in the t ential Amencan 
republics, it is m Guatemala and Salvadoi that they 
are most serious During the eighteenth and nine 
teenth centuries, out of 30 veiy destructive earth 
quakes, 14 occurred in Salvadoi, 10 m Guatemala, 
4 m Costa Rica 1 m Honduras, and l m Nicaragua 
According to Montossus who has made a detailed 
study of Central American earthquakes, the most 
important seismic centres in Nitatagua aio those of 
Leon and Granada, which are iaspectively 54 miles 
north and 26 miles Houth east of Managua One of 
the few minoi centies in the country lies close to 
Managua ^The most interesting featuios of the 
locent earthquake are its brief duration, tho com 
parative smallness of its area of damage, and its 
occurrence m an almost dormant seismic zone 

A okkat advance has recently been made in the 
technic pic of lodio telephpny which promises some 
surprising developments in the neat future The 
International Telephone and Telegraph Laboratones 
have shown that it is frossible to utilise Hertzian 
waves, the frequency of which is more than a hundred 
times greater than the most rapid at present m use 
Tho new method utilises wave \engths of between 
10 cm and 100 cm m length instead of the present 
i short waves * which lie between 10 metres and 100 
metres The properties of the new ^ * micro rays * 
are approximately the same as those of light rays 
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They can be reflected and refracted by devices of an 
optical nature and tiavel in Htiaight lines The 
curvature of the earth and the altitude of tho sending 
and receiving stations are the determining factors 
for the distance of tiansmissiun It is necessary 
that the two stations should he visible from one 
anothoi Hence high sites will be the most desiiablo 
in the neighbourhood of populous centies There 
appears, howevei, to bo no limit to the number of 
relay stations that can he used A demonstration 
of tlie new system was given on Mar 31 between 
officials and engineers on the cliffs at St Margaret's 
Bay, neai Dover, and Blanc Nez, in Franco The 
speech vibrations were applied to a micro radion 
tube m which oscillations of 1,600,000 kilocycles per 
second (about 17 cm ) were geneiatod The modu 
lated waves wore sent in a straight line by a paiahohc 
refleitor 10 feet in diainotei to a similar riflectoi m 
Fiance, where they were concontiatod cm the receiver 
Hio demonstration was entirely successful and proved 
tho priutu al chaiactor of the micro lay method The 
method pi ovules a wave hand nine times the width 
of that previously available In addition, as tho 
wav< s travel in straight lines anil their distance lange 
is restricted, a laigc number of stations can opeiato 
on the same wave length and tho present congestion 
of the ether will bo relieved 

The International Telephone and Tolegiaph Labora 
tones have also to bo congiatulated on a notable 
achievement in the field of facsimile telegraphy By 
the new method, pages of ty|>e, handwriting line 
drawings, and plans can be tiansnutted at tho late 
of two sheets a nnnuto In tho (ase of typewntten 
sheets containing five hundred words, this conesponds 
to a speed of 60 000 words an hour In the pi< tmo 
telegiaphy at present in use between the Post Office 
and several continental cities, about twenty minutes 
is required for the transmission of a single picture 
Ah in the case of other picture telegraphic systems, 
a device is used in tho new method to scan the message 
in a senes of fine parallel lines with a point ot intense 
light r lhe light reflected from each elementaiy area 
of the sheet is collected and led to a photocleotnc 
cell This cell delivera to an amplifier a signal corre¬ 
sponding in amplitude to the tone value of the picture 
element, pure white giving a large signal and puie 
block a zero signal At the receiving station a similar 
device is used, the message being replaced by a stnp 
of photographic papet which is moved continuously 
forward with a speed equal to that of the message 
at the transmitting end The beam of light is now 
obtained by an argon lamp which acts as a light 
valve The motors operating the scanning heads 
are control led by means of tun mg forks A full de 
scnption of the method is given in the Electrician for 
Apnl 3 The method is particularly useful for 
telegraphing languages like Chinese, which have to 
be rewritten in some alphabetic language before being 
sent by the Morse code in ordinary telography 

The Marconi Company has received orders for the 
erection of a chain of wireless transmitting and receiv, 
ing stations through the heart of Africa Tho station; 



April 11, 1931] 


NATURE 


565 


have been ordered by the Administrations of Uganda, 
Kenya Colony, Tanganyika, Northern Rhodesia, 
Southern Rhodesia, and the Union of South Africa, 
and they will be used both for the operation of the 
new Cape to Cairo air route and, in many oases, for 
general communication The apparatus to be installed 
will be for transmission and reception on medium and 
short wave lengths When these stations are com 
pleted the trans African aviation service will be the 
most highly organised long distance air route in the 
world, and at the same time internal and external 
communications will be greatly facilitated throughout 
the continent The Hites for the stations aro to be in 
the proximity of Kampala (Uganda) , Nairobi (Konya 
Colony) , Moshi, Dodoma, and Mbeya (Tanganyika) , 
Mpika and Broken Hill (Northern Rhodesia) , Sails 
bury and Bulawayo (Southern Rhodesia) , Germmton, 
Victoria West, and Cape Town (Union of South Africa) 
The wave lengths used for wireless communication 
between the aircraft and these stations will be 900 
metres, and inter aerodrome communication will take 
place on short waves For general communications, 
special wave lengths have been allotted to the stations 
at Mpika, Broken Hill, Bulawayo, Salisbury, Cor 
mistoii, and Victoria West, which will be uHod foi this 
purpose 

In c dispatch from the Peking coires[>ondent of 
the Tunes which appeared in the issue of Mai 30, 
attention is directed to the manner in which it is 
alleged, a Society for the Protection of Ancient Relics, 
formed some two oi three years ago in Peking, is 
interpreting its functions The scope of the soc lety 
is wide, foi it covers objeits ranging from works of 
art to fosails It is semi official and has the approval 
of the Nanking Government Its methods aie said 
to bo tho subject of much (nticism Apparently the 
latest object of its attack is Sir Aurel Stem, whose 
expulsion fiom Chinese Turkestan, wheia he is now 
engaged m exploration is said to be demanded on 
the giounds that while he was raising funds in the 
United States he spoke slightingly of tho new China, 
and that his funds are too large for his purpose, which 
must have an ulterior and it is presumed political 
object It will be remembered that Dr Roy Chap 
man Andrews experienced obstiuction on the return 
of the Fourth Central Asiatic Expedition from Mon 
golia, and in the following year the esqieditum hod to 
be abandoned owing to the delay over the negotiations 
about the conditions on which the expedition would 
bo allowed to proceed and the Chinese personnel to 
be attached to it It ih said to have been alleged at 
tho time that Dr Andrews's expedition was no more 
than a cover for a search for oil It is scarcely 
necessary for us to defend Sir Aurel Stem from these 
charges, nor the further charge that it was his intention 
to smuggle out of Chinese Tuikestan any antiquities 
that he might find The declaration made by him 
before he entered the country, and forwarded to the 
authorities by the British Ambassador in Peking, is 
a sufficient guarantee of good faith, were one needed 
Nor is it necessary to enter into the charge against 
the American expedition, even if there were any 
evidence before us 
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There can be no question, however, that the ill* 
advised publicity given to the character of the material 
found by the American Central Asiatic Expedition— 
the dinosaurs' eggs—and the equally injudiciously ad¬ 
vertised attempts to taise funds by their sale, aroused 
the suspicions of the Chinese and impressed upon the 
less well informed that something of enormous value 
was being taken out of the country It was in pre 
cisely similar circumstances that the rccont legislation 
relating to antiquities in Egypt was passed If the 
Peking Society ih animated, not by a hatred of the 
‘foieign devil ', but by a genuine deHiro to preserve 
China's ant lquitios for China, this is a pcrfei tly legitim¬ 
ate aspiration, recognised as the light of nearly every 
civilised lountiv, even England—or at least it will be 
in some degree when the new Ancient Monuments 
legislation is m force If tins desire is not genuine, 
as the Times coi respond* nt suggoste, then an attempt 
should be made to anange a modus itundt It is 
admitted that, m addition to official personages, the 
sot lety consists largely of the officials of umversi 
ties, museums, libraries, research institutes, and tho 
like A great deal of archaeological woik has already 
been earned out in China by Europeans, and we have 
it on the authority of Piof Elliot Smith in legard to 
the latest and greatest discovery of all, the Poking 
skull, that individual Chinese drawn from the (lasses 
which comjHise the society have 10 opeiated whole 
hcartedly m organising tho work of the geological 
suivev which led up to the discovery of the skull, m 
tho actual discovery and m tho woik of preparation 
in the labomtory with Dr Andeisson Di Davidson 
Black, Prof Elliot Smith himself, and other’s of non 
Chinese nationality, who have assisted them from 
time to time 

Mr Bkrtram Thomas has boon awarded the 
Founder'sModal of thoRoyai Geogiaphieal Society and 
also the Bui ton Memorial Medal of the Royal Asiatic 
Society, m lecngmtion of Inn woik of (\ploiation in 
the Cieat Sandv Desert of Arabia It is also announced 
that Mr Thomas lias a< cepted the invitation to 
deliver the triennial Burton Memorial Lecture before 
the Royal Asiatic Society on his return to England 
At tho close of the War, Mr Thomas was a political 
officer m Mesojiotamia and his knowledge of the 
country and his understanding of tribal Arab character 
proved of signal service to the administration under 
Sir Arnold Wilson in the troubled years winch followed 
After serving in the same capacity in Tiansjordama, 
he was selected to bo the Finane lal Adviser and Vizier 
of the Sultan of Muscat and Oman, boing tho first 
Englishman to hold such an office, virtually that of 
Prime Munster Both m the course of his official 
duties and in his leisuie, Mr Thomas has explored 
some thousand miles of the Oman coast in his patrol 
boat, while his relations with the turbulent tribes of 
the littoral have enabled him to jienetrate country 
unknown to Europeans, adding considerably to our 
geographical, ethnological, and linguistic knowledge of 
Arabia An account of his last journey appeared in 
the Times only a week or two ago His first two jour 
neys in Arabia, of which the scientific results were pu b- 
lished in the Geographical Journal , the Journal of the 
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Hoyal Anthropological Institute, and other periodicals, 
have been pronounced by competent authority to be 
the moMt important and extensive piece of geographi¬ 
cal exploration carried out since the War 

The various organisations connected with research 
in the textile industries have now reached the stage 
where much of their work is suitable for direct applies 
tion to the immediate problems of the industry itself 
The recent Report of the Count il of the Wool Industries 
Research Association (formerly known as the British 
Research Association foi the Woollen and Worsted 
Industries) gives a concise summary of the application 
of the work of that Association to woollen anil worsted 
spinning and to dyeing and finishing processes The 
Association lias, during the past >ear, continued 
fundamental research on biological, chemical, and 
physical problems It has also devoted much time 
to the examination of the inherent characteristics of 
the wool fibre, its response to processing, and the 
possibilities of its utilisation in directions which are 
as >ct undeveloped The report records that in the 
course of eh etrical investigations, methods have been 
devised for the prevention of electuftcation during the 
processing of wool, and that the use of wool as an 
electrical insulator has now become an accomplished 
fact It further adds that not inconsiderable quanta 
ties of worsted \arn have recently left Bradford to 
be employed for clottncal insulation puqxises in 
cable manufacture There is much scope for this 
research association, and if its new method of financial 
support by means of a voluntary levy on the industry 
becomes leally successful, its utility to the wool 
textile industiy should be considerably enhanced 

The Journal of the National Institute of Industrial 
Psychology, Vol 5, No 5, contains an account of 
“ The Organisation of Works Transport ”, an mvosti 
gation earned out by Messrs L I Hunt, W H 
O’N Manning, and G H Miles The problem con 
fronting the mvestigatois was one of hand trucking 
m a machine producing works housed in an anti 
quated building The whole transport system was 
carefully studied The fluctuating demands of 38 
departments and the irregular flow of production 
along 231 c onnecting routes were considered Sources 
of delay weio noted, and a comprehensive scheme of 
reorganisation initiated , this comprised the classi 
fymg of routes and their oo-ordination under a 
central transport office A system of circuits, com 
bming all routes, except those with the heaviest 
loads, enabled a scheduled service to the depart 
raenfcs to be maintained Very definite results 
followed the introduction of the scheme The 
economy of labour amounted to 60 per cent, one 
man handling 50 instead of 20 loads, labour costs 
were reduced by 40 per cent, vet labourers* earnings 
rose, and an efficient, flexible transport system 
replaced the old cumbersome one This experiment 
has been mdustisally succeed , but its scientific 
value is considerably reduced by the number of 
variables that have been introduced The arrange 
ment for a bonus payable on individual output and 
working time follows on in the Taylor Gilbreth tradi- 
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tion and perpetuates the same fallacy In spite of this, 
however, many interesting points emerge, and Mr 
Hunt’s exposition is admirably concise and luoid 

Mb S Moebhj Boweb, of Langley Terrace, Oakes, 
Huddersfield, is asking for help m extending a statisti¬ 
cal inquiry into the frequency of thunderstorms in the 
British Isles m winter, which was originated by Mr 
C J P Cave in 1916 and was concluded in Maroh 1929, 
to a similar inquiry for the six monthg April to Sep¬ 
tember What is required is a note of the place, date, 
and tune of occuirence of thunder, lightning, or hail, 
with the direction in which the lightning was seen 
Additional details, such as the time of commencement 
of very heavy ram or hail, should such occur, and 
of the direction of movement of any well developed 
storm, would be welcome Thunderstorms sometimes 
move across the country along a definite * front ’ that 
is to say, if crosses aro marked upon a map showing 
where storms occurred at a particular hour, those 
form a nearly continuous chain, when similar in¬ 
formation is shown for a later hour, a similar chain 
of crosses is normally shown, but displaced from the 
position that the first chain occupied Phenomena of 
this kind are readily studied by professional meteoro¬ 
logists at the Meteorological Office with the aid of 
synoptic weather charts But it is only on a small 
plumber of days in the year that anything of this 
kind is to be found on the synoptic charts Numer¬ 
ous storms, moio oi less isolated, often occur both 
m winter and summer They may travel or lemam 
neaily stationary thioughoufc their life history , m the 
latter case ©specially they often he too far fiom any 
official reporting station for their occurrence to be 
noted officially It is especially m regard to this class 
of storm that an organised inquiry is of valuo, and 
until such an inquiry haH provided a reasonably com¬ 
plete statement of the facts, there is little prospect of 
being able to give a satisfactory general account of the 
thunderstorms of the British Isles 

The arrangements for the Butish Chemical Plant 
Exhibition to be held on July 13-18 at the Central 
Hall, Westminster, in conjunction with the jubilee 
celebrations of the Society of Chemical Industry, 
regarding which a preliminary announcement was 
made in Nattjbe of Jan 17, are making rapid progress 
About forty firms have already booked space, and since 
these include most of the important firms in the British 
ohemical plant industry, the success of the exhibition 
is assured The exhibits will cover the whole range of 
the industry The arrangements which the Chemical 
Engineering Group of the Society of Chemical In¬ 
dustry is making for the Section showing, on a co¬ 
operative basis, the work of the various research 
associations and of the Department of Soientifio and 
Industrial Research are also well advanced The 
schema is being supported by the Department, which 
will be represented by the National Physical Labora¬ 
tory, the Chemical Research Laboratory, the Fuel Re¬ 
search Board, the Forest Products Research Labora¬ 
tory, and the Building Research Board The research 
associations dealing with the following industries will 
co-operate boots, shoes, and allied trades, oast iron, 
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leather, linen, non ferrous metals, paint, colour, 
and varnish, rubber > wool There will be three mam 
groups, dealing respectively with (1) materials used in 
chemical engineering, such as metals, fabrics, etc , (2) 
chemical plant and associated equipment, including 
that employed on fuel, and (3) testing apparatus and 
standardisation 

So long as mountain peaks remain unsealed by man 
there will be found hardy adventurers to attempt 
them, for the glory of achievement as well as for the 
valuable scientific data which well organised expedi 
tions afford In 1924 there was the last Everest 
expedition, which ended so tragically with the 
death of Mr G L Mallory and Mr A C Irvine 
Last year saw the attempt on Kanchonjimga loci by 
Dr Dyhrenfurth, when the climbers reached Jonsong 
Peak (24,344 ft ) Now we have a British expedition, 
consisting of Mr F S S my the (leader), Capt E St 
J Bimie, Dr R Greene, Mr R L Holdsworth, and 
Mr E E Shipton, which will attempt Mount Kamet 
(25,447 ft ) According to the Times of Aprd 4, the 
party left Venice on that day for India Mount 
Kainet is in the Gharwal District of the United 
Provinces and is m the Zaskar Range, a northern 
branch from the mam Himalayan chain The 
approach to Mount Kamet will take the expedition 
across the watershed separating the principal sources 
of the Ganges, to the glaciers above Gangotn, which 
is t-o the east of the mam peak, and it is expected to 
obtain valuable topographical, physiological, botani 
cal, and other data and useful climbing experience 
There have been several attempts on Mount Kamet 
in the past, the last being in 1920, so the present 
expedition should have the advantage of knowledge 
of local conditions 

The great heights of many of the blocks of buildings 
recently erected in America and picturesquely called 
skyscrapers has led to the development of high speed 
lifts In the W cstinghonse International for the first 
quarter of 1931, a description of Carew’s Tower, 
Cincinnati's largest structure, is given It combines 
a 48 story office building, a 28 story hotel, a 25 story 
garage, and many retail shops Three floors m the 
office building are reserved exclusively for doctors and 
dentists Forty one lifts are required, including six 
of the fastest m the world, to make life m this self 
contained city possible The express lifts move at a 
speed of 900 feet per minute, which is a little greater 
than ten miles per hour The speed of the local lifts 
is 700 feet per minute The hotel contains a thousand 
rooms and is served by nine lifts, six passenger and 
three service There are three large motor-car lifts 
serving the parking garage Their speed is altered 
by varying the applied voltage, thus eliminating 
mechanical gear They oan make a flight up the 25 
floors in about half a minute The stores use lifts 
moving at 450 feet per minute At still slower speeds, 
dumbwaiters, sidewalk lifts, a 12 5 ton hydraulic lift, 
and an observatory tower lift operate At speeds of 
500 feet and above it is practically impossible to read 
the numbers on the various floors Lofts for speeds, 
up to 1200 feet per minute are being designed, and 
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at present there seems nothing to stop still higher 
buildings and still faster lifts from being constructed 
A description of the lifts used to carry the students 
from one lecture room to another m the University 
of Pittsburgh, which is 40 stones high, is also 
given 

Several, special problems have ansen in connexion 
vith the supply of direct current to traction systems 
Two solutions are m use anti they are advancing m 
widely diverging directions In Amenta, the method 
of converting alternating current into direct current in 
the automatic substations is to use machinery of the 
rotating eonvorter typo In Europe the use of mercury 
arc rcctifieiH is rapidly extending In a papei read to 
the Institution of Electrical Engineers on Mai 12, by 
J W Rissik and H Rissik, the sj>©cial requirements 
of traction operation were outlined and the present 
state of development of the ironclad re< tifior for 
ti action use, as reflected in its applications in convert¬ 
ing substations on the Continent, was described Suite 
the Wai, the use of rectifiers in Gennany has extended 
very rapidly The whole of the Beilin city and sub 
urban railway system is supplied by rectifiers in 47 
substations, 31 being controlled from a distance The 
German federal railways have adopted the rectifier 
as the standard equipment foi traction substations 
The development of rectifiers in Arnei ica has been 
comparatively slow, therectifiorsmanufactuied there 
aro geneially designed in actoidance with the latest 
European practice In Great Britain the increased 
demand has stimulated manufacturers to compete 
with foreign firms by impioving then designs Tho 
authors believe that in the scheme of general lailway 
electiification which will eventually be carried out in 
Gieat Bn tain, rectifiers will be used, if not exclusively, 
then very largely They think that m tho next decade 
Great Britain will be placed in a position comparable 
with that which now obtains m Germany 

Writing on “Chemistry as a Career”, in the 
Alumnus Chronicle of the University of St Andrews, 
Prof John Read remarks on the current tendency in 
cerium secondary or public schools to can y speciahsa 
tion too far with apt pupils This tendency appears 
to be largely a response to the requirements of some 
of the universities in their entranoo scholarship 
examinations Hence many such pupils acquire little 
or no knowledge of biology, whilst ot hers are deficient 
m English, modem languages, mathematics, and 
other fundamental subjects Prof Read wisely ad¬ 
vocates that a pupil should be restrained from m 
ordinate specialisation, until he has secured the neces¬ 
sary basis of a well proportioned general education, 
and he supports the adoption of a broader test of in¬ 
telligence and ment than that now imposed on 
scholarship candidates In the same article, Prof 
Read explains the complex nature of the chemical 
profession and surveys the prospects which confront 
entrants He points out that chemistry provides a 
multitude of diverse professions, rather than a single 
homogeneous profession, and that in doing so it 
provides scope for all sorts and conditions of chemists 

Just as it is difficult to legislate effectively for the com- 
* 
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plex racial association of the British Empire, so the 
complex corporation of chemists is unable to safe 
guard the interests of the profession in a generally 
acceptable manner Whilst specialisation at an early 
stage is undesirable, it is nevertheless essontial later, 
and it is evident that at prosent there is no over 
production of chemical specialists of first class ability 
On the other hand, it is difficult to find openings in 
chemical industry for men of second class attain¬ 
ments or for women chemists possessing the highest 
qualihc ations Prof Rend pays a doservod tribute 
to the late Lord Molihett’s policy in advancing the 
caroer of industrial si ience , in a scientifically organ 
ised chemical corporation with trained chemists in 
the highest administrative positions and on the board 
of control, the chemist is no longer the factory 4 maid 
of all work ’ Expansion of schools of organic re 
search in the British universities m response to do 
mandrt formulated under the shelter of the Dyestuffs 
Act has also opened attractive and useful scientihc 
careers 

Thk biologn al interests of the Galapagos Islands are 
so many that it is strange that no thorough evplora 
tion of their inhabitants had been earned out since 
Charles Darwin made them famous, until the islands 
were visited by the expedition, planned by L M 
Loomw, formerly director of the California Academy 
of Sciences, which remained in the field foi more 
than seventeen months during 1905 0 An account 
of the work of the expedition, by Joseph R Slovin 
now appears as one of the Occasional Papers of 
the California Academy of Sciences, under the 
title “Log of the Schooner AcwUmif" It is an 
interesting story The study of the land tortoises, 
of winch 200 specimens were collected showed that, 
contiaiy to belief, thej still inhabited all the islands 
m the archipelago from which they wore formerly 
known (except ('harks Island), and that they even 
existed on islands where they were never before 
observed But many minor biological points attracted 
the attention of the explorers The tameness of birds 
and lizards was remarkable both would come to pick 
up crumbs dropped beside the observer, both, alas ! 
were rewarded hv being kdlod with a switch The 
lack of sensitiveness [Kisaessed by lower animals was 
well shown when, on a lizard’s tail being severed by a 
knife, Jbc animal did not move until, seeing the 
wriggling sevored portion, it turned about and grabbed 
it as if it wore a foreign object Land iguanas were 
common on Narborough Island and occurred over the 
whole area, even to the rim of the crater at an altitude 
of 5000 feet , and the wild goats on Hood Island, 
feral descendants of domestio stock, quenched their 
thirst by drinking sea water on the beach 

At the meeting of the London Mathematical Society 
on Thursday, May 14, at Burlington Houso at 5 r M , 
Prof J E Leonard Jones will deliver a lecture on 
44 Quantum Mechanics of Atoms and Molecules 11 
Members of other scientific?-societies who may be 
interested are im zted to attend 

Hia Majesty the Kino has been pleased to approve 
the award of the Royal Medals bf the Royal Geo- 
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graphical Society as follows Founder's Medal to Mr. 
Bertram 8 Thomas, for his geographical work in 
Arabia and successful crossing of the Ruba el Khali, 
Patron's Medal to Rear Admiral Richard E Byrd, 
U S N , for his expedition to the Antaictic, and his 
flights ovei both north and south poles 

The first of a senes of demonstrations of horticul 
tural machinery is announced m the Mar 20 issue of 
the Ministry of Agriculture s weekly publications The 
trials took place recently at Pinhoe, Devon, on a mixed 
fruit plantation kept in a high state of cultivation 
The implements used wero the Simar Rototiller Nos 
3 and 5 and the 4 Monotrack ’ motor cultivator, the 
Planet Junior (garden tractor), the Gravely motor 
cultivator, and the Auto Culto motor cultivators, two 
types of the latter machine being used, one fitted with 
tines and the other with a ‘ one way’ plough All 
implements, except the Simar 5 and the Auto Culto 
motor with plough, carnod out cultivation between 
strawberry rows, the distance betwoen the rows being 
about 2 ft 0 in Later in the day all implements 
except the Auto Culto plough woiked among rasp 
berry canes, the width cultivated being about the 
same (2 ft 0 in ) The Auto Culto ploughed on land 
from which broccoli rrop had been taken The demon 
stration, which was very well attended and carnod 
out under favourable weather and sod conditions, 
proved entirely successful, all implements working 
sue cessfully 

The subject selected by the Exhibition Committee 
for this year's exhibition at the Royal Institute of 
British Architects is “ Tho Architecture of Modem 
Tinnuport ’ It will consist of photographs, drawings, 
and models of architectural and decorative subjec t s 
comiectod with modem transport, and is intended to 
illustrate the latest developments both in Eurojie and 
America The types of work will include railway 
stations, signal boxes, various types of railway coaches, 
docks, harbour works, canal power stations and locks, 
liners and yachts, bus and i oach stations, garages and 
filling stations, trams, buses, charabancs and private 
cars, bridges and viaducts, pylons, traffic control 
stations, hangars and aerodromes, aeroplanes and air 
ships, lifts and moving stairways Tho exhibition will 
be formally oj>ened by Mr H G Wells on Apnl 21, 
at 3 pm, and it will remain open until May 22 
Admission will be free 

Another of the well-known and valuable catalogues 
(No 443) of Messrs Bernard Quantch, Ltd , 11 
Grafton Street, W 1, lias reached us It gives the 
titles of, and m many instances useful bibliographic 
notes upon, upwarrls of 1500 works on botany, agn 
culture, forestry, fruit culture, gardens and gardening, 
herbals, early medicine and surgery, tobacco, etc , ai^d 
should be obtained by collectors 

Messrs Dulau and Co , Ltd , 32 Old Bond Street, 
W 1, have just issued Catalogue No 183 of somo 095- 
second-liand books on gardening and botany, including 
m a ten a medica, pharmacy, perfumery and scent, from 
the libraries of the late Mr E M Holmes, curator o! 
the Museum of the Pharmaceutical Society, and the 
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late Mr W Davis, collector for Messrs Veitch The 
same firm has also circulated a short handy list of 
useful books on gardening Both catalogues may be 
had free of charge on application 

A classified list of second-hand instruments has 
recently been published by Messrs C Baker, 244 High 
Holbom, London, W C 1 The list is divided into 
ten sections, comprising microscopes and cognate 
apparatus, surveying instruments, astronomical instru 
mente, spectroscopes, projection apparatus, including 
lanterns, slides, and projection microscopes, field 
glasses, chronometers, anemometers, thermometers, 
barometers, balances, hydrometers, various kinds of 
physical apparatus, such as polanscopes, voltmeters, 
and galvanometers, and photographic apparatus 
Apparatus can also be had on approval or on hire 

Applications are invited for the following apjioint 
ments, on 01 before the dates mentioned —A sugar¬ 
cane mycologist and a research assistant each at the 
Agricultural Research Institute, Pusa India, for 
research into mosaic and other diseases of sugar cane 


—The High Commissioner for India (General Depart¬ 
ment), India House, Aldwych, W C 2 (April 20) A 
lecturer in geography at the Portsmouth Municipal 
College—The Secretary, Offices for Higher Education, 
Municipal College, Portsmouth (April 25) A lecturer 
m metallurgy at the Bradford Technical College— 
The Principal, Technical College, Bradford (April 30) 
A locturer m philosophy at Armstrong College, New¬ 
castle uj>on Tyne—The Registrar, Armstrong College, 
Newcastle upon Tyne (May 2) A draughtsman under 
the Muustry of Agriculture and Fisheries—The 
Secretary, Civil Service Commission, Bmhngton 
Gardens, W 1 (May 7) A chief research worker in 
the Nutrition Research Laboratories of the Indian 
Research Fund Association—The Secretary, Indian 
Research Fund Association, Simla, India (Juno 1) 
Teachers of woodwork under the Kent Education 
Committee)— 1 The Director of Education, Springfield, 
Maidstone A handicraft teacher (wood ami metal 
work) under the Norfolk Education Committee The 
Secretary, County Education Office Strace\ Road, 
Norwich 


Our Astronomical Column 


Comets—Prof G van Biesbroetk records, in Pop 
Aatr for March, a remarkable increase of light in 
comet Sohwassmann Wachmann (1), which passes 1 peri 
hehon nearly six years ago, and is now more than 
seven units from the sun In the middle of January, 
its magnitude was 17J, but on Feb 11 it had risen 
to 124 , thus showing a hundred fold increase m the 
light There was a somewhat similar, but less intense, 
outburst in December 1929, the magnitude then rising 
from 17 to 13$ Both the outbursts were short 
lived, the additional light fading after a few days 
It would seem that the cause of the outbursts must 
be sought in the comet’s nucleus, rather than m the 
nun , but its nature remains a mystery A some 
what parallel case was presented by the two successive 
outbursts of light of Holmes’s comet, at its hrdt 
apparition in 1892 That comet was, however, much 
nearer to the sun, less than throe units 

Prof van Biesbroeck continued his observations of 
three other comets during February Steam’s comet 
has now been observed for four years, and is distant 
from the sun 11$ units, establishing a record in that 
respect Beyer’s comet is stdl of magnitude 14$, and 
promises to be visible for several months more 
Comet Tempel (2) has been observed for six months, 
but is now lost in the sun’s rays 

Prof Nakamura gives some more details, m Kwasan 
Bulletin 192, of the object that he discovered last 
November it was called comet 1930 u, but it may 
be a minor planet, it looked quite sharp on some 
days, but on others had a nebulous appearance 
Positions are given for Nov 16, 17, and 18 , plates 
were exposed on it until Nov 28, but it faded rapidly, 
and no images have yet been detected after Nov 18 

The search for Encke’s comet has been fruitless, 
it must now be left to southern observers to pick it up 
after perihelion passage, whioh occurs <?n June 3 It 
will be too near the sun until then to make detection 
possible 

Distances of the Cepheid Variables —Very wide use 
has been made of the principle, first discovered by 
Prof H Shapley and ms assistants, tliat the period 
of variation of a Cepheid gives a measure of its absolute 
magnitude, and consequently of its distance The 
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distances of the globular clusters and of the spiral 
nebulae are chiefly based on this method The 
graduation of the scale oi absolute magnitudes 
involves the finding of the distances of the nearer 
Cepheids „ this is a difficult matter, as they are too 
distant to obtam accurate trigonometrical parallaxes 
Estimates were made from their proper motions, but 
as these are small, it was known that the adopted 
values are subject to correction A fit Jour , No 951, 
con tarns a new discussion of their distances by B P 
Gerasimovic He redetermines the propor motions 
WLth the aid of recent catalogues, and also mokes 
some use of the radial velocities, using the radial 
motion duo to galactic rotation in the same manner 
that Dr J S Plaskett has done for the B and O stars 
He finds that for stars with period 4 days, ShApley’s 
absolute magnitudes need to be increased (that is, 
made fainter) by 0 9 magnitude, while for 8 day and 
16 day periods the increases are 0 8 and 1 2 magni¬ 
tudes He adopts 1 0 magnitude in the mean as the 
average increase needed for the Shapley absolute 
magnitudes This implies that distances found from 
the Shapley curve need to be reduced m the ratio 
0 631 to 1, or about 5 to 8 RE Wilson had suggested 
0 7 to 1, which is in fair accord , but the much more 
drastic reduction of Shapley’s distances in the ratio 
of 0 13 to 1, suggested by Curtis, Kapteyn, and van 
Rhijn about ten years ago, is shown to be unprobable 

Pluto — A further article on Pluto by Prof H N 
Russell appears both in the February number of the 
>$ctertft/ic Amencan and the February number of the 
Journal of the Royal Astronomical Society of Canada 
It describes the barycentric orbit, deducod by Nichol¬ 
son and May all as a simple method of allowing for 
the greater part of the action of the other planets 
upon it Their period is 247 69 years, which is so 
close to 1$ times Neptune’s period that it will need 
an interval of some 40,000 years to elapse before 
Pluto and Neptune are at their minimum distance 
from each other The work of Nicholson and May all 
indicates that Pluto’s mass is probably comparable 
with that of the earth Prof Russell notes that if 
Pluto’s albedo is the same as that of the lunar maria, 
its diameter would be about equal to that of the earth- 
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Research Items 


Ancient Man in the Gipping-Orwell Valley —The 

Proceeding* of the Prehistoric Society of East Angha 
for 1930, vol fl, pt 3, contains a study of the deeply 
buried deposits of the non tidal valley of the Gipping 
above Ipswich and the tidal part of the valley of the 
Orwoll below Ipswich These deposits ho in deeply 
cut and steep Hided channels, filled apparently with 
glacial material buried beneath the deposits lying on 
the floor of the present valley They are evidently of 
high antiquity {I ) The Gripping Valley (1) After 
the retreat of tho ice which laid down the Upper 
Chalky Boulder Clay (third glacial epoch of East 
Anglia) and while t lunatic conditions were still severe, 
Aurignacian peoples were living in the valley After 
wards 11 ft of gravol was laid down, with an increase 
of cold conditions It is possible that one bed repre 
eents the fourth glacial epoch of East Anglia, and that 
the flint implements it contains were swept down and 
redepositod over the slightly less old implements found 
beneath (2) Tho Flood Plain Terrace In ascending 
order are encountered (a) a Combe Capelle floor of 
Early Mousterian ago, (6) Early Solutrean, fine flint 
blades in loam belonging to the third inter glacial 
period below h lood Plain gravel Mammalian bones, 
among them the mammoth, bolong possibly to this 
horizon (3) The gravel of the Flood Plain Terrace 
of post Early Solutrean ago contains a large number 
of derivative flakes and implements, to be associated 
with tho passing away of the fourth glacial epoch, 
the Boulder Clay of which contains implements of 
upper paleolithic type (4) Tho beds abovo the Flood 

Plain Terraco From the loamy peat deposit have 
been recovered a number of long, thin blades of flint 
probably of Magdaloman age (II ) Tho tidal portion 
of the Orwell Valley Overlying the basal gravel is 
a bed of compact peat from whom it is probable there 
came a skull comparable with the Tilbury skull and 
possibly contemporary with tho Combe Capello type 
of implement Above the lower peat is a shingly 
gravel capped by peat and mud in alternate layers 
From the base of the alluvium probably came imple 
ments exhibiting affinities with tho Magdaloman In 
both the Uipping and Orwell valleys the neolithic 
period is represented, both geologically and archieo 
logically only in tho superficial beds 

Song of the Skylark There have been many 
opinions expressed as to the length of time occupied 
by the song of a skylark Opinions would have been 
fewer and more consistent had each observer taken 
the trouble to time more than a thousand songs, as 
Noble Roll in did before writing a short paper on the 
subject (Scottish Naturalist , 1031, p 47) Variations 
in length occur according to the tuno of day, the 
month of the year, and the idiosyncrasy of tho birds 
themselves, so that the range runs from 1 to 19 
minutes But the average length wets only 2 22 
minutes A senes of graphs illustrates time variation 
in successive songs, the average length of song for 
each month (ranging from 1J minutes in July to 
3 minutes m September), and the percentage occur 
rences of vanous song lengths in different months 

Intelligence of a Raccoon —Experimental tests 
made by Prof Wm McDougall with the object of 
discovering whether a raccoon was capable of fore 
sight are recorded in a Daily Science Bulletin issued 
by Science Service, of Washington, D C The animal 
was trained to look m a bo* lor food Then a latch 
was put upon the box, pivoted on a screw so that a 

K t push m the right direction would release the lid 
raccoon having unsuccessfully tried to raise the 
latohed hd, in a few seconds opened the latch and 
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secured the food One by one, other latches were 
added, each new latch in the sones holding the one 
attached previously, bo that each hod to be released 
in order before the next could be moved Thus a 
complicated senes of 24 latches was built up, extend¬ 
ing all round the box After the first few attempts, 
the raccoon never attempted to reach the food 
directly, but attacked the latches at once , and so 
efficient did she becomo that she was able to mampu 
late the senes of 24 and open the box m a few seconds 
When some of tho senes were left open, she would 
pass them by untouched, m order to proceed to the 
dosed latches Prof McDougall, whose full report 
will appear in tho Journal of Comparative Psychology , 
regards the behaviour of the raccoon as showmg that 
its actions were governed by foresight of the result of 
the actions 

Bactena in the Sea —Miss Blodwen Lloyd m her 
paper “ Bacteria of the Clyde Sea Area a Quan¬ 
titative Investigation M ( Journal of the Marine Bio- 
logical Association of the United Kingdom , 16, 3, 1930) 
summarises her results of sampling three stations at 
regular intervals over a period of one year, together 
with further occasional samples from other localities 
The stations chosen were at Loch Striven, Loch Long, 
and Greenock, representing areas respectively free 
from pollution, moderately free, and highly polluted 
The apparatus usod for vertical sampling is simple 
and the technique for the routine woik follows as 
nearly as possible the procedure recommended by 
the American Society of Bacteriologists for standard 
examination of water, with some modifications The 
incubation temperature was lower by some six to 
twelve degrees than that usually employed, m order 
to encourage the growth of true water bacteria and 
to discourage other bacteria winch thrive at higher 
temperatures The counts were made directly and 
tho dilution method was not used The largest 
number of bacteria was found in the surface waters, 
decreasing with increasing depth until, at the bottom, 
there was a slight increase Tho numliers were 
remarkably constant throughout the year for all 
layers, with only slight evidence of rhythmic variations, 
except at the surface, where the numbers fluctuated 
considerably In the daytime the bacteria at the 
surface are irregular in number , but in the lower 
levels there is a slight uicrease during darkness Loch 
Striven and Loch Long are very free from pollution, 
but in Cumbrae Deep and in the estuary off Greenock 
the numbers are high, with a large proportion of what 
are presumably coliform bactena 

Alcyonaria of the Faroes — The Alcyonaria of the 
Faroes aro for the first time described in detail by 
Dr P L Kramp (“ Zoology of the Faroes edited 
by Ad S Jensen, W Sundbeck, and Th Mortensen 
1930 Vald Pedersens) Six species of Alcyonaria 
are known from the Faroes, all mainly boreal, and 
from the deeper water, about 400 650 metres around 
the Faroe plateau, five more are added The two 
littoral species Alcyonium digitatum and Virgulana 
mirabxhs are very common, having their principal 
area of distribution south of the Faroes , but they 
are also found somewhat farther north Alcyonium 
likes a hard bottom and Virgulana likes a soft bottom 
No species with distinctly northern distribution has 
been found on the Faroe plateau The gorgonaoean, 
Stenogargia borealis t was named, but not described, 
in 1915 by the late Prof Jungeraen in “ Conspectus 
Faume Groenlandicrc M Dr Kramp, who has examined 
all Prof Jungersen’s material, now describee tins 
species in detail with good figures It differs from 
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other speciee of the genus in the tentacles being always 
completely destitute of spicules, but it closely 
resembles them m many other ways and undoubtedly 
belongs to this genus 

Hafinesque’i Type* of Helices —H A Pilabry 
(Proc Acad Nat Set , Philadelphia, 82, pp 321 326, 
1930) discusses the types of Rafmesque’s genera of 
Helices Raflnesque published in 1818 a list of generic 
names, without descriptions or species, which was 
therefore of only historic interest The terrestrial 
genera were Limaz> Helix r and seven new genera 
which he described m two papers, one in 1819 and 
the other m 1831 Mr Pilsbry considers eaoh genus 
m turn, and indicates the species he considers should 
be taken as the type for those genera which are held 
to be valid For the genus AplodUm with three nodose 
whorls no satisfactory explanation has hitherto been 
forthcoming, for, as Mr Pilsbry points out, there is no 
shell in Kentucky (the area from whioh Rafinesque 
collected) which offers the slightest approach to the 
description But if it be supposed that Rafinesque 
had a stray marine shell among his Kentucky colleo 
tions, the case becomes clear, for the description 
applies perfectly to the common species Modulus 
modulus (L ) from Florida and the West Indies 
Mr Pilsbry ib \n no doubt as to the identity, and as 
Aplodon is prior to Modulus , he suggests that the 
generic namo of the common marine shell be changed 
accordingly 

Fresh-water Diatoms —The survey of fresh water 
Bacillarmles of Devonshire by G T Hams (Trans 
of the Dev Assoc for the Advancement of boence, 
Lit, and Art, 1930) represents a large amount of 
work, extending over four or five years The held is 
one to which little attention has boon paid and it 
would be mterostmg to know how surveys of other 
counties would compare with Devonshire Harris 
records 232 species from Devon, whilst West and 
Fritech in the last odition of “ Freshwater Algw ” 
say that about 260 species occur in the British area, 
which suggests that either Devon is extremely rich 
in species or else that the total number for Britain 
should lie considerably higher In connexion with 
this, it may be significant that Hams finds the 
majority of the species more or less indifferent to 
habitat, so that it is possible that the diatom floras 
of different parts of the country might show less 
variation than is found m the case of other groups 
of plants As the number of species of diatoms is so 
largo, the author is cerfcatnly wise, at this stage, 
to limit the records to well defined species and not to 
multiply the number by including doubtful species or 
by taking into account varietal differences 

Significance of Relative Sexuality —Max Hartmann 
gives an interesting survey of the possible influence 
of external and internal factors on sex determination 
in Thallophyta in Die Naturwisscnschaften , Heft 1, 
1931 The facts bring out clearly the bi sexual 
potentialities of the soxual cells or gametes, but the 
fact that one sex always dominates, suggests that 
some realising factor is superposed, so that, regardless 
of external factors, any sexual cell has a definite 
tendency towards a particular sex The realising 
factor may be unequally distributed at meiosis, a 
clear example of which is Oonxum perforate, m which 
the four-celled coenobium is built up of two cells of 
male tendency and two of female In this, and m 
the majority of cases, the sex appears to be fixed, 
though in some cases the sexual cells may occur in 
such close relationship to one another that it would 
be interesting to know what determines the behaviour 
Examples of Achlya atnencana have been observed 
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in which the anthendial tube originated from an 
oogonium, and also others m which an anthendial 
tulie, after fertilising an oogonium, grew on and 
produced a terminal oogonium Very interesting, 
from this point of view, is tho work of Hartmann on 
Ectouirpus sihculosus , and of Jollos on Dasycladus 
clavcefornns, where, by testing the gametes from 
different plants m various combinations it was 
shown that not only could they be grouped as male 
oi female, but these groups could be subdivided 
according to the intensity of the sexual tendency 
Still further, if gametes of the same sex but of 
sufficiently different intensities were brought together, 
tho gamete of weak intensity might actually behave 
as one of the opposite sex and copulation take place 
These two alga 1 present a good illustration of the bi¬ 
sexual potentialities of soxual cells and of the fact 
that normally the dominant sex is deti rmmed by 
some internal fat tor , but if this 1 realising * factor 
is weak, then an external factor, such os the proximity 
of another gamete of stronger sexual tendency, may 
actually determine the behaviour So that we have 
here a typiial example of relative sexuality 

Soil Sterilisation --The value of soil sterilisation 
(or more strictly speaking, partial sterilisation) for 
the control of injurious insocts and fungi and for 
effecting changes that lead to better cropping has 
proved so considerable that, at the invitation of the 
Ministry of Agncultuie, Dr W F Bewley has pre 
pared a bulletin on tho subject entitled “ Practical 
Soil Sterilisation ” Giowers of glasshouse produce no 
longer regard these operations as expensive luxuries 
and in market gaiden and propagation woik they 
may also be earned out with advantage S ten lisa 
tiou can be effected either by steaming, baking, or 
treatment with chemicals such as cresylic acid or 
formaldehyde, but of those the steaming method is 
the most strongly recommended, treatment onco m 
four years being sufficient Baking is also reliable 
when the quantity of soil is relatively small Chemical 
treatment, on the other hand, is less satisfactory, and 
must be earned out each year to be effective Full 
working details, with costs, of the various methods 
aie supplied and their rolative merits discussed 
Attention is also directed to tho fact that caro is 
needod in the manunal treatment after steaming, 
for the soil tends to become specially rich in nitrogen 
and will require tho addition of phosphate and potash 
only to secure a proper balance The use of stable 
manure may in such cases provo harmful The bulle¬ 
tin, No 22, which may bo obtained direct from the 
Ministry of Agriculture 10 Whitehall Place, S W 1, 
price Is post free, should provo of great value to all 
those interested in glasshouse crops , but growers 
are advised to consult an extiert before undertaking 
stenbeing operations for the first time 

Raised Beaches of New Zealand —Tho recent 
disastrous earthquake in New Zealand lends additional 
interest to an investigation by L C King of the raised 
beaches of the south east coast of North Island 
(Trans and Proc N Z Inst , Vol 61, pp 498 623, 
1930) It is shown that the coast line is one of 
emergence, except at Port Nicholson (a local down- 
warp) and Palliser Bay (a fault angle depression) 
Along most of the coast lino studied, uplifted terraces 
of undoubted marine origin testify to the amount 
of comparatively recent uplift from place to place, and 
demonstrate that the movements were not uniform, 
but consisted of a senes of interstage warp mgs and 
til tings Tho two maui terraces suggest a general 
axis of tilting somewhere in Cook Strait From 
Terawhiti to Block Rocks, the higher of these rises 
from 260 ft to 960 ft, and the lower from 126 ft to 
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700 ft The platforms are carved in hard greywacke 
A lower beach at 25 35 ft indicates that one of the 
latent movements of the coast appears to hove been 
a general uplift of approximately 30 ft along almost 
the whole length described The paper ib well Ulus 
tratad and includes a useful critique for thediscruzuzia 
tion between marine and alluvial terraces 

Diffraction of Electron* in Gases -Many diffrac 
tion experiments have now been peiformed in which 
electrons or atoms are made to exhibit undulatory 
properties in interaction with periodic structures 
The Proceedings of the Royal Society for March con 
tains accounts of two sets of experiments which fur 
msh what is practically the electron analogy of the 
formation of haloes by clouds of fine particles of 
water, that is, diffraction by an obstacle the dimen¬ 
sions of which are comparable with the wave lengths 
of the electrons In tne one case, studied by E C 
Bullard and H W Massey, the obstacles were the 
individual atoms in argon, in the gaseous phase, and 
in the other, studied by F L Arnot, atoms zn mer 
cury vapour In both cases the apparatus was quite 
simple in principle , a beam of electrons was pro 
ected with definite speed into the gas or vapour at 
ow pressure, and the electrons, which were scattered 
from a small volume into a Faraday cylinder without 
loss of energy, were measured for various orientations 
of the projecting and collecting systems The curves 
showing tne variation of the < urrent scattered, with 
angle of scattering, exhibit senes of maxima and 
minima, which change in position as the energy, or 
wave length, of the electrons is changed The fdll 
theory of tins type of scat ton ng has not yet been 
developed, a fundamental difficulty occurring from 
the fact that the wave lengths of the electrons alter 
as they are accelerated or retarded in the fields of the 
scattering particles, but the qualitative course of 
the effect is what would be anticipated, and, m the 
case of argon, there is fair agreement between the 
results which have been obtuined and those of 
Ramsauer for the effective cross section of the atom 
for slow electrons of various speeds 

Gas Analysis Apparatus - The Bureau of Standards 
Journal of Research for January con tarns a paper 
by M Shopherd in which an improved volumetric 
apparatus is described for the analysis of gases by 
combustion and absorption methods, with details of 
manipulation The apparatus is of the Orsat type, 
that is, the senes of pipettes is connected to the 
burette , but the adjustment and control of pressure 
balances have been greatly improved The combustion 
and absorption pipettes have >>een redesigned, and a 
new type of mounting permits the easy removal and 
replacement of any part It is suitable for rapid 
technn al analysis Very complete details of construe 
tion and use are given 

Chemistry of Disinfection — In a paper on the 
chemistry of disinfection, in the February number of 
the Journal of Physical Chemistry , W D Bancroft 
and G H Richter, from ultramicroscopical obeerva 
tions on the colloidal changes m living cells and 
bacteria, conclude that antisepsis in bacteria is merely 
a state of narcosis depending upon the reversible 
coagulation of the cell colloids Disinfection is brought 
about by the irreversible coagulation of the cell 
colloids The observations have shown that other 
means—action of heat, .light, distilled water, or 
meohamcal agitation—which produce coagulation also 
produce antisepsis or disinfection The mechanism of 
disinfection consists of two phases (1) the adsorption 
of the drug and (2) coagulation of the cell colloids, and 
the phenomena of stimulation are associated with the 
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decreasing stability of the cell colloids in the initial 
stages of coagulation Drug tolerance is similarly 
attributed to fractional coagulation, with adsorption 
of the drug by the coagulum and simultaneous in¬ 
creased stability owing to dilution of the aol Anti¬ 
septics and disinfectants, like narcotics, can thus act 
in two ways, either directly coagulating the colloids, 
as in the case of phenol, or by interference with the 
normal cell functions so that accumulated toxic pro¬ 
ducts produce the coagulation Arsenic derivatives 
appear to act in the latter indirect way 

Diphenyl and its Derivatives —The Journal of the 
American Chemical Society for January contains a 
paper by Clark and Pickett on the X ray investigation 
of diphenyl and some of its active and inactive de¬ 
rivatives It is known that substitution of certain 
groups in the 2, 2', 6, 0' positions in diphenyl gives 
rise to compounds which may be resolved into stereo 
isomers, and it is thought that the presence of suffi¬ 
ciently large groups prevents the free rotation of the 
two rings and hence two active forms of such a com¬ 
pound exist The examination of such compounds 
by X-rays should throw much light on their structure 
So far as the investigations have gone—and it is em¬ 
phasised that accurate measurements of intensities 
are still required before certainty can lie reached— 
they indicate that the two benzene rings m diphenyl 
are m prolongation of each other rather than doubled 
over each other, ami this is also the configuration 
accepted by most organic chemists The rings are 
probably puckered, not flat, a conclusion also reached 
by Hengstenberg and Mark The width of the 
molecule is probably 5 0, the actual thickness less 
than 4 ], and the length greater than 9 5 The carb 
oxyl groups m diphemc acid probably exert forces 
upon each other which result m a doubling up of the 
molecule, a supposition winch is in agreement with 
the ease of formation of an anhydride of this acid 
The thickness of the molecule is constantly 4 3 for 
the derivatives of diphenyl The width is 7 9 for 
hexachlorodiphenyl, and the length 10 75 The 
valuea for dimesityl and its diamino derivative indi¬ 
cate a tilt of the rings 

Barley Proteins - A contribution to this subject 
from the Tuborg Laboratories, Copenhagen, by 
G Hofman Bang appears in the February issue of the 
Journal of the Institute of Brewing (87, 72 , 1931) 
It was found that the proportion of insoluble proteins 
(glutelm) vanes according to the vanety of barley, 
but that, for one particular variety, it is constant and 
independent of the soil conditions The salt soluble 
proteins decrease and the alcohol soluble proteins 
(hordein) increase with increase in the total protein 
content of the barley, though after dryuig there is an 
increase of both hordein and salt soluble proteins 
and a decrease in glutelm A conversion of salt- 
soluble protein into glutelm occurs, without, however, 
a change in hordein content, on storage of the barley 
At 20° C with samples containing 11 per cent or less 
of moisture this change is very slight, but the rate of 
reaction increases with increase of either temperature 
or moisture content These results are of consider¬ 
able importance in their relation to the changes under¬ 
gone by barley during malting, but they are also of 
eat interest in that they substantially confirm, for 
airnh barleys, the relationships between the in¬ 
dividual proteins already established by Bishop in 
Great Britain Some work has also been earned out 
on the influence of vanous practical malting oon- j 
ditions on these relationships, and it has been shown 
that in the presence of large proportions of carbon 
dioxide germ-growth is checked and an accumulation 
of salt-soluble proteins in the malt is promoted 
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Pyrethrum as an Insecticide and its Cultivation in England 

By J C F Fryer and C T Gimtngham, Plant Pathological Laboratory, Ministry of Agriculture 


T HE insecticidal properties of the flowers of certain 
species of pyrethrum (Chrysanthemum) have 
been, known for a long period, the very high toxicity 
of the active principles to insects and their haimless¬ 
ness to man and warm blooded animals forming an 
almost unique combination of qualities It is, how 
ever, within the last decade only that the chief 
advances towards a detailed knowledge of these 
plants have been made, and the marked interest 
aroused in the subject recently makes it appropnate 
bo direct attention to the present position of investi¬ 
gations undertaken in Great Britain 
Three species of pyrethrum, Chrysanthemum cine - 
rancrfoltum Trov , C coccmeum Willd , and C 
marschaUx Ascher (rostum Bieb ), possess insecticidal 
properties Of these, the first named is much the 
most important , its flowers constitute the great 
bulk of the pyrethrum of commerce, and the work to 
be referred to has been confined almost exclusively 
bo this si>ocies The plant m a native of the Medi 
borranean coast region, and is widely cultivated there 
md m Japan * , it is now also grown commercially 
for home consumption in Switzerland, France, and 
North Africa 

Experiments on the cultivation of pyrethrum in 
England were started in 1925 by the Plant Patho 
ogical Laboratory of the Ministry of Agriculture, 1 
mall plots being laid down at some sixteen centres on 
i variety of different types of soil In co operation 
,vith the Insecticides and Fungicides Department of 
Rothamsted Experimental Station, samples of the 
>roduce from many of these plots during the years 
1926-29 were tested by a biological method and later 
examined chemically (see below), and, without going 
nto details, it may be said that the result of these 
ixpenments has demonstrated that pyrethrum can 
je grown and harvested successfully under English 
onditions, that the average yield of dried flowers is of 
,he same order as that obtained elsewhere, and that 
he insecticidal efficiency of the product is not less 
,han that of imported samples * The plants proved 
^uito hardy and successfully withstood the fairly 
severe winters of 1927-29 , a plot at Harpenden, 
slanted in 1926, is still in good condition and gave its 
ughest yield of flowers in 1930 These experiments, 
lowever, were on too Hraall a scale to give data on 
aduch an opinion could be formed as to the economic 
possibilities of growing pyrethrum in England, and 
arrangement* were therefore mode to plant up several 
arger areas of J to 1 acre, for which detailed costings 
ould be kept Four of these bigger plots yielded 
heir first harvest of flowers m 1930, and another 
ihould come into bearing this year It will be neces- 
lary to continue these investigations for several years 
before the desired information is obtained, but the 
irst year’s figures are, on the whole, not discouraging, 
hough m one case tho grower considered the crop 
ah) troublesome and has decided to discontinue the 
mparunent The produce from all four plots was 
)f nigh quality , two gave a yield which is about the 
iverage for a first year crop, the yield from the third 
van rather below the average, and from the fourth 
vas very much higher Costs of planting and culti¬ 
vation are much greater in the first year than later, 
jut reckoning the produce at the current pnee of 
mported flowers (at present rather low), expenses 
vere about covered m the case of the fourth plot 


* Japan now provides about 70 per oent of the world's supply of * 
>yrethmra For details of the history and present position of pyreth 
tun growing in Japan and the methods of cultivation adopted, see 
a article by the British Vice-Consul at Seoul in Jwp inti , 

)ct 1030, p. 800 
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These plots should continue to crop for at least 
another foui years, during which the expenses of 
cultivation will be greatly reduced Thus, although 
the results so far obtained do not warrant confidence 
as to ultimate success, they certainly justify the 
continuation of the experiments Cutting the flowers 
by hand is probably the most serious item of expense, 
and labour costs will be considerably reduced if a 
mechanical means of harvesting can be devised 

Laboratory investigations ha\e proceeded con¬ 
currently with the field experiments The brilliant 
investigations of Staudinger and Ruzicka * elucidated 
the composition of the active principles of pyrethrum 
and showed that thoso were two esters of compli¬ 
cated structure, to which the names p>rcthnn I and 
pyrethrin II were given A method for the deter 
m mat ion of these substances was also suggested by 
Staudinger and Harder 4 Following up these re¬ 
searches, analytical methods, involving the use of 
only small amounts of material, were worked out at 
Rothamsted, and a number of samples were examined 
both biologically anil chemically A doso correla 
tion was found between the percentage of pyrethrin* 
in a series of samples and the observed insecticidal 
efficiency under standard conditions 6 

Another point to which special attention has boon 
given is the relationship botween the stage of develop 
rnent of the flower and the pyrethrin content Ft is 
an established convention in tho trade that pyre 
thrum flowers picked before they are fully open 
( 1 half opened ’) possess greater insecticidal value 
than the fully opened flowers, and higher prices 
are given for tho former f Biological experiments 
carried out under standard conditions have, however 
shown that the toxicities of extracts of equal weights 
of pyrethrum flowers at different stages of develop¬ 
ment do not differ signifkantly, 1 and a detailed in 
vestigation by Dr F Tattersfietd (not yet published) 
of the pyiethnn content of flowers taken week by 
week over the flowering period, in which the large 
mass of data obtained is dealt with statistically, 
shows that the percentage of pyrethnns present 
increases up to the stage at which the flowers are 
fully open Gnodmger and Corl, a in America, using 
a different analytical method, have also found that 
the pyrethrin content of the flowers increases with 
maturity The point is of great practical import¬ 
ance, since the yield both of flowers and of active 
principles which can be harvested per unit area 
increases markedly with increasing maturity of the 
flowers 

Evidence has accumulated in tho past two years 
that many samples of pyrethrum grown m England 
contain a higher poroontago of pyrethnns than is 
generally found in imported consignments Figures 
of 1 5-2 0 per cent are not uncommon, whereas im¬ 
ported samples commonly contain not more than 
0 5 per oent Furthor, analysis of the flowerH of 
individual plants have shown wide variations in 
pyretlinn oontent, and the possibility of evolving 
improved strains is under consideration 

Pyrethrum insecticides were formerly confined 
very largely to powders obtained by grinding the 
dned flowers, but in recent years preparations for 
use as horticultural spray flimls have been on the 
market in America, and kerosene extracts of the 
flowers have been widely sold as fly sprays As 
was pointed out by Staudinger and Ruzioka, the 
pyrethnns undergo hydrolysis with alkalis, and 

t TWs opinion had been challenged by Swbw, French, and Araerloan 
workers many year* ago, but without affecting the anatom of the trade 
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preparations containing soap, such as the French 
aavon pyrothre are liable to gradual deterlora- 
tion, petroleum extracts with a non alkaline eraultji 
fur are however, Htable for considerable periods 
A formula for the pieparation of a spray fluid of the 
latter typo lias been published by Tutin, 7 and pro 
nrietary products of a similar kind were placed on the 
English maiket last year 

Walton 8 has obtained very promising results with 
sprays of this tyjw for the control of the raspberry 
beetle, a serious post of raspberries and loganberries , 
and preliminary experiments with these fluids against 
red spider and against the atJple capsid bug, both 
important pests of fruit and difficult to control, havo 
also been successful Although different kinds of 
meectH vary somewhat in the degree of resistance 
that they offei to the effects of pyrethrum, a great 


many important peats are killed by preparations 
containing 0 0026 to 0 006 per cent of pyrethnns, 
that is, approximately the equivalent of 0 5 to l 0 per 
cent of flowers The pyrethnns appear to act upon 
insects as nerve poisons, and they are undoubtedly 
among the most powerful msectioides known , the 
range of their usefulness has by no means yet been 
fully explored 

1 J C F Fryer and K 8 ten too, Aftn Agric 88 018, 1027 

• J C F Fryer, F Tattersfleld, and C T Glmlngham, Attn App 
Bxol, 16, 423 1928 

• Hflt> Chim Act ,7, 177, 1024 

• Ann Acad Sex Fennica, A, 39, No 18 1027 

• (a) F Utters field, A P Hobson, and C T Glmlngham, J Agrie 
Set , 19, 288, 1920 

(6) F Tfttterefleld and R P Hobton, J Agric Sci , 18, 434 1020 
(e) J T Martin and F Tatter*field, J Agrxe Sex , 81, 115, 1031 

• J Amer Chem Soe t 61 3054, 1020 58, 880, 1930 

» F Tntlu, Long Athlon Res Stat Rept , p 98 , 1028 p 08, 1029 

• t L Walton J Pom and Hortxc Sex 8 178,309, 1930 


Geology in Great Britain 


^THK “ Summary of Progress ” of the Geological 
^ Survey of Great Britain for 1929 is issued m 
three parts, of which the first is devoted to an account 
of the routine work during the year under review, 
while the others contain papers on subjects of special 
interest Pail- 1 1 embodies the annual reports of tho 
Geological Survey Board and of tho Director Sixty 
six maps were published during 1929, with eight 
memoiie which, with the oxcnption of that dealing 
with Moreton m Marsh (see below), have already been 
no ticod in our columns (Naturf, Aug 10 1930,}) 268) 
The memoirs m tho press at the close of the yoar hfMve 
since appeared and are reviewed below 

The most important event in the progress of the 
Survey during 1929 was tho beginning of operations 
for the building of a new museum, libraiy, and offices 
on a site in Exhibition Road South Kensington, 
midway between the Natural History Museum and 
tho Science Museum The Geological Museum will 
havo direct connexion with each of these by moans 
of passages open to the public The work now in 
progress will take at least three years to complete 
Now offices have boon occupied in Edinburgh and a 
scheme for the erection of an additional building is 
under consideration Field work has for some years 
been concentrated on the revision of the coalfields 
In Yorkshire Lancashire, and Northumberland this 
is still actively m progress , elsewhere tho surveys 
are approaching completion, though tho maps and 
memoirs have still to he published Reports on six 
distmts in England and four in Scotland, and on tho 
palieontolugical, petrological, and chemical woik in 
progress, contain many records of current interest 
In Part 2 the results of a magnetic survey of pfert 
of nprth Lou esters hi re are recorded and discussed by 
A F ITallimond A valuable petrological study of the 
homfolsoH fiom Konidjack, Cornwall, is provided by 
C E Tilley and Sir John Flott It is thought that 
the original dolento intrusions of the area were 
intensely weathered and leached, and afterwards 
sheared and thermally metamorphosed with the 
production of cordiente anthopnylhte rocks and 
cummingtomte rocks In view of the occurrence of 
similar rooks elsewhere in puzzling circumstances, 
this paper is of much more than local importance 
H G Dines and F H Edmunds show conclusively 
that it is unsafe to base stratigraphies! deductions on 
mechanical analyses of the formations of the Lower 
Greensand Four other j>af>ers record noteworthy 
stratigraphical and palaeontological observations 
Part 3 > contains an account of magnetic work on 
the Swvnnerton Dyke, also by A F Hallimond Sir 
John Flott describes a teschemte, 224 feet thick, 
encountered in a boring at Easter Dalmeny, west of 
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Edinburgh, and devotes special attention to the 
variation of mineral composition and specific gravity 
with depth The discussion of differentiation is 
particularly illuminating and should be seen by all 
potrologists Bernard Smith contributes a useful 
study of tho origin of the St Bees Whitehaven Gap 
Important palaeontological investigations are recorded 
in R Crookall s account of Palatoxyrts and related 
genera, and in W b Blast's papei on the gomatite 
and nautiloid fauna of the Middle Coal Measures of 
England and Wales Tho aci urate determination of 
hitherto confused species makos possible a notable 
advance in the correlation of the English and Gorman 
Coal Measures Other papers deal with the Pliocene 
of Hertfordshire and a boring in the Lower Oil shale 
Group of BumtiHland 

Few memoirs in recent years have approached that 
dealing with noith Ayrshire, 4 m the wide variety, 
general interest, and scientific importance of the topics 
discussed The area is characteristic of much of 
the Contral Valley of Scotland, and includes a long 
succession of sediments from the Downtoman to the 
New Rod Sandstone, and a remarkable number of 
igneous episodes of different ages Lava suites occur 
in the Lower Old Red Sandstone, Calciferous Sand 
stone, Millstone Grit, and New Red Sandstone 
(? Permian) In addition, beds of volcanic ash occur 
at intervals in the Limestone Coal and Upper Lime 
stone Groups, and there are many north west dykes 
that can confidently bo referred to the Tertiary A 
remarkable range of petrographic types is represented, 
and j>etrologista abroad, as well as at home, will find 
the memoir a noh storehouse of highly significant 
records, analyses, and associations A summary of 
the geology and an account of previous researches are 
given in the first two chapters The chief rock groups, 
sedimentary and igneous, are ably dealt with in 
successive chapters Special attention is directed to 
the fauna of the Carboniferous and the flora of the 
Coal Measures A detailed account of the glaciation 
of the district follows and includes a description of 
fosmliferous beds of Pleistocene age found beneath 
the boulder clay of certain areas A special feature 
of the memoir is the chapter on the soils and agri¬ 
culture of north Ayrshire It should be noted that 
in addition to the beautiful one-inch maps (Solid and 
Drift editions) published in 1928, a soil texture map 
on tho same scale is also available The latter was 
issued m 1929 and was prepared under the supervision 
of the late Prof R A Berry 

The new memoir on the Alnwick district 6 deals 
with tho country stretching from the Cheviot foothills 
to the coast between Wark worth and Embleton, and 
includes some of the chief beauty spots of North- 
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lmberland The rooks are mostly of Lower Car 
>omferouA age and the diversity of sediments affords 
nany interesting problems Of special interest is 
,he famous Shilbottle coal, the most valuable Lower 
Carboniferous seam in the north of England Chapters 
ire devoted to the Whin Sill, glflual, and post glacial 
ieposits, and economic geology Details of borings 
wid sinkings made m recent years are givon m an 
appendix, and there is a useful glossary of the local 
and mining terms of north Northumberland 

The Maryport memoir 8 covers part of the West 
Lumberland coalfield and is the first systematic 
account of a difficult and intricate region Most 
attention is given to the Productive Coal Measures 
their correlation with the seams m other parts of the 
held, the complicated faulting of the strata, and the 
structural features of the adjoining concealed < oal 
tield The whole district has been heavily glaciated , 
exposures are few , and detailed mapping lias been 
largely dependent on mining information The 
remaining chapters deal with the Skid daw Slates 
the Carboniferous Limestone the Whitehaven Sand 
*tone senes, the New Red Sandstone, glacial and m ent 
deposits, and the economic geology of the district 

The memoir 7 describing Sheet 77 deals with a 
region of great industrial importance, extending from 
Blackstone Edge Moors to Dewsbury, and embracing 
Huddersfield, Halifax, Batloy, Bnghouse, the southern 
part of Bradford, and some of the suburbs ot Leeds 
The region lies on the easterly dip slopes of the Pen 
nines, and, apart from the superficial deposits, the 
rocks all belong to the Millstone tints ami the Lowor 
and Middle Coal Measures Tho geology of these 
formations is fully discussed, and there are chapters 
on structure, glacial deposits, local fossils, and eco 
normc geology, special attention being devoted to 
the gomatite zones and to the occurrence of marine 
bands in the coal measures Records of borings, a 
list of quarries, and a list of geological photographs 
(of which prints and lantern slides can be supplied) 
are given as appendices 

The district represented on Sheet 217 is an attract 
ive residential ami agricultural area in the Cottes 
wolds ranging from Cheltenham to Chipping Camj>don 8 
Roughly, about half tho region is in the Severn basin 
and about half in tho Thames basin Apart from 
tho superficial formations, which are here of great 
variety and interest, and tho concealed Palaeozoic 
floor, the rocks belong to the Lower anil Middle 
Jurassic Since the days of Murchison (who doscnbed 
the geologv in 1834) the area has provided an attract 
ivc field for many active workers, including tho late 
S S Bookman and the author of the memoir Mr 
Richardson has demonstrated, for the first time, the 
relationships of the Estuarine deposits of southern 
Northamptonshire and northern Oxfordshire to the 
marine Inferior Oolite of the Cotteswolds The 
memoir is an admirable guide to the geology of a 
classical and much visited region 

The next two memoirs belong to the county senes 
m which the sources of underground water are re 
corded The Worcestershire volume* provides an 
excellent short account of the geology and structure 
of the county, and is illustrated with a clear map and 
several sections The chief regional water imder 
takings are covered, and the supplies of the rural and 
urban areas are described in detail Special attention 
is given to the waters of Malvern and Droitwich, 
and a comprehensive senes of water analyses is pro¬ 
dded by the county analyst, Mr C C Duncan The 
Gloucestershire memoir 10 is of unusual interest 
because of the great variety of rocks that occur m 
this vanegated and delightful county As usual in 
Hus senes, an admirable general introduction to the 
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geology is provided, with maps and sections Detailed 
accounts of the wator supplies of Bristol, Gloucester, 
and Cheltenham are given The saline waters of 
Cheltenham originate in the Lower Lias, while the 
chalybeate springs issue from a superficial gravel in 
whuh there is an admixture of peaty matter Other 
rural and urban district supplies are described with a 
wealth of detail, and numerous analyses and full 

bibliographies are added Twenty four memoirs on 
the underground watei supplies of counties have 

boon published to date 

1 Summary of lYogresa of ttu* UonloKlcal Survey of Great Britain 
an*l tho Mum inn of Pnutlcal UioIokv for tho Year I02ft Part J 
Pp lv + 100 2s net 

1 Jbul Parti Pp l\ +80 + 3 plates is net 

• Und Part 3 Pp iv t 89 + 8 plates is Ot l net 

4 (leoUiffv uf North Ayrshire (Explanation of One Inch Shoot 22, 
Scotland) Bv J K Klchtj. I* M Andnroon, and A 0 MacOrotfor, 
with contributions from b B Bailey 0 V YVIlnon (I A Burnett, 
and V A B yPultPontoloKlcal Chapters by tin. late <4 W ana 
It ( rookall ami an account of tho Soils and Agriculture hy the late 
Prof 11 A llrrT) 1r M Melville and l lamtten of tho Went of 
Scotland Agricultural College Pp vlll I 408 4 10 pinto* I os not 

1 The Ucolon\ of the Alnwick District (Explanation of Shiot 6) 
By K U ( arruthers U A Bumeti and W Amlrrsou, with eon 
tribuflonH b> <_ H Plnluim and the JaU J Maden Pp vii 4-138 4 4 
plates is net 

• lho Geology of the Maryport District (Fxplanatfon of Sheet 22) 
By T kastwood Pp \Ui4-l37H l plates 3s not 

y 7he neology of the i-ountry around Huddersfield and Halifax 
(Explanation of Sheet 77) By I) A Wray J \ Stephen* W N 
hdwards, and t L N Drmnehead Pp \if22I 1 r » plates 4s fW not 

‘ I he t nuntrv around Moreton in Marsh (> xphumtlon of Sheet 217) 
By L JthhardHon, with contributions by A Ej I nieinan, 1) M 
WllliamH it ( Guut and JI <4 Dines Pp \l i 102 1 o plate* 
4n <M mt 

• Wells and Springs of Worceatcrshirp By L Hirhardson, with 
contributions by Cecil ( ooke Duncan and B Brotherton Pp vl + 219-f- 
l plaU 4s net 

*• Wells and Springs of Gloucestershire By 1 Richardson Pp 
vl l 292 4- 1 plate h* net 

(l^ondon H M Stationery Ollhe ) 


University and Educational Intelligence 

Aberdeen—T he honorary degree of LL D was 
conferred upon the following among others, at tho 
graduation hold on April 1 Su Leonard Hill, Sir 
Frank Smith, Prof C R Marshall, and Sir ,J Arthur 
Thomson 

Cambridge —Tho Appointments Committee of 
the faculty of Ktononm s and Politics will shortly 
proceed to appoint a University loctuior in statistics, 
the duties to begin on Oct 1 Candidates are re 
quested to communicate with the Registiaiy of the 
University not later than May 1 

The General Board has made the following grants 
from the Worts b und £100 to the Zoological 
Station at Naples, £45 to Miss W Lamb, of Newnham 
College, for the continuation of her excavations at 
Thertnt, £45 to Dr K B Worthington, of Gonville 
and Caius College, towards the expenses of the 
Cambridge Expedition to the East African Lakes, 
£45 to Dr L S B Leakey of St John's College, 
for archaeological, xialreontologiial, and geological 
investigations in East Afnca, £45 to G Bateson, of 
St John’s College, for anthropological work in New 
Guinea, £30 to R T Wade, of Clare College, towards 
his expenses in connexion with visits to museums 
m Europe to study fossil fish, £20 to P W Richards, 
of Trinity College, towards tho expenses of a botanical 
expedition to the Siena Nevada, £15 to T H Cox, 
of Magdalene College, for geological exploration in 
Baffin Land 

It is proposed to confer the degree of Sc D honons 
causa upon Prof J S Haldane, honorary professor 
and director of the Mining Research Laboratory in 
the University of Birmingham 

Edinburgh—A t the meeting of the University 
Court on Mar 23, a letter was read from Sir Alexander 
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Rodger, formerly Inspector-General of Forests, India, 
intimating that ho desired to present a prize for the 
bent student in forestry graduating in 1931, 1932, 
and 1933 The Court gratefully accepted this gift 

The intimation of a gift to the University from an 
anonymous donor of £5000 towards the coBt of fur 
lushing the new Masson Hall, directs attention to a 
movement that is on foot to remove the present hall 
from (ieorge Square to a new site at West Mams 
Road, wheie it will bo capable of accommodating 
about one hundred resident students in addition to 
the staff Plans have been prepared and the building 
will bo pro* ceded with as soon as the necossaiy funds 
are available The cstimatod cost of the new building 
ih £50,000 

Prof James C Brash has been appointed by the 
curators to the chair of anatomy m the University, to 
succeed Prof Arthur Robinson, who is resigning at 
the end of the current academic year 

London —Miss (1 K Stanley has been appointed, 
as from Aug 1, to the university readership in mathe 
matics tenable at Westfield College 

It has been reHolvod to institute a university chair 
of expei irruntal pathology tenable at the Cancer 
Hospital (Free) 

The Potne Medal for distinguished work in archao 
log\ has been awarded to Sir Aithur Evans 


Aipiiiatjonh for Beit junior memorial fellowships 
for modi< al research can now bo receive! They should 
bo sent at latest during May to Prof T R Elliott, 
Beit Memorial Fellowships for Medical Research, 
University College Hospital Medical Sc hool, University 
Street, Wl' 1 

A hpeiial course of seven lectures on “Internal 
Combustion Engines and Lubrication” will be given 
by different specialists at the Sir John Cass Technical 
Institute, Jewry Street, Aldgate, London, E C 3, on 
MondayH and Thursdays from Apul 13 to May 4 The 
course lias been specially arranged for those engaged 
in tht technical blanches of the jietroleum industry 

A limited number of agricultural scholarships for 
students uhu propose to take up posts as agricultural 
organisers, teachers or lecturers in agnculture, etc , 
are being offered by the Ministry of Agriculture and 
Iqshenos Form No A 472/T G and particulars can 
be had from the Secretary of the Ministry, 10 White 
hall Place, S W l Completed forms are returnable 
by, at latest, Tuno 15 The Ministry also invites 
applications for some research scholarships in agri¬ 
culture and veterinary scienoe Applications must 
bo received not later than Juno 15 on Form 900/T G , 
which, with a copy of the conditions attached to the 
scholarships, may be obtained from the Secretary 
of the Ministry 

Notice is given by the Institution of Electrical 
Engineers that the triennial award of the Coopers 
Hiu War Memorial prize and modal will this year be 
made for a paper on one or other of tho following 
subjects —The use of electricity in public works, 
hydro electric power developments, electrification of 
railways, electricity in agriculture, electnoity in 
mines, longdistance telephony (excluding wireless), 
long distance telegraphy (excluding wireless), over 
head lines in rural districts, extra high voltage under 
ground cable! and their protection # Empire wireless 
communications The competing essays, which must 
be written specially for the occasion, must reach the 
Secretary of the Institution of Electrical Engineers, 
Savoy Place, W C 2, by Oct 1 tiext at latest 
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Birthdays and Research Centres. 

April 14 , 1867 —Prof J C McLennan, FRS., pro¬ 
fessor of physics and director of the Physical 
Laboratory, University of Toronto 

In collaboration with one group of associates, I am 
determining the spin moments of the nuclei of several 
types of atoms with the object of gaining information 
of a definite character regarding the structure of such 
nuclei With another group, studies are being made 
of the optical and electrical properties of metals at 
the lowest temperatures with the object of elucidating 
the phenomenon of superconductivity With a third 
group, problems in spectroscopy are under investiga¬ 
tion, involving not only gases but also solids and 
liquids I am also directing a special investigation 
on the heating effects produced by very short radio 
waves, another on the products obtainable with mix¬ 
tures of certain gases subjected to irradiation by high 
speed electrons, and still another on auroral pheno¬ 
mena 

April 17 , 1863 — Prof Georue Grant MaoCurdy, 
curator of the anthropological collection at Yale 
University and director of the American School 
of Prehistoric Research 

I am at present engaged on (1) a small volume to be 
called “ The Coming of Man ” , (2) Director’s Report, 
Bulletin No 7, the American School of Prehistoric 
Research, for 1930 , (3) article on archaeology and 
prehistory for a new encyclopaedia 


Societies and Academies 

London 

Optical Society, Feb 12 —T Smith Modem 
optical glass as exemplified by the list of tho Parsons 
Optical Glass Co , dated September 1926 The optical 
positions (ijlv) of the glass types catalogued by the 
Parsons Optical Glass Company and the relations 
between the dispersions for soveral segments of the 
visible spectrum are exiubited graphically A know¬ 
ledge of the refractive indices of any glass lor three 
wave lengths is sufficient to specify the index for tho 
whole of tho visible spectrum, anti a knowledge of two 
indicos is almost sufficient In particular, the partial 
dispersive ratios are almost functions (nearly linear 
functions) of * only This implies that there are no 
glasses suitable for making apochromatic telescope 
objectives of large relative aperture The graphs 
show that the general standard of accuracy of the 
measured indices is high A now graphical method of 
interpolating refractive indices for glass is obtained — 
J Guild On the fixed points of a colonmetno system. 
The paper discusses the significance of the constants 
which enter into the specification of colour on Hie 
trichromatic system, and suggests certain funda¬ 
mental considerations of a metrologioal character 
which ought to govern the choice of such constants in 
a standard reference system Various proposals 
which have been put forward from time to time are 
discussed m the light of these considerations, and the 
basis of the system which has been adopted at the 
National Physical Laboratory is explained 

Royal Meteorological Society, Feb 18—LJ Sutton 
Note on haboobs This note is a revision and exton 
sion of a paper whioh appeared m the Society’! 
Journal m 1925 cm the severe dust storms which 
occur in the north and central Sudan, chiefly during 
the rainy seasons The statistics, which are drawn 
mainly from the records of Khartoum, include 
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Frequency of occurrence, direction, diurnal variation, 
and average velocity Moat of the haboobs appear to 
be due to a current of relatively t old air undercutting 
warm aix, probably in many cases connected with 
the diurnal variation of temperature, which in the 
summer causes a depression to form during the day 
time over the hot arid region between Khartoum 
and the Nubian Desert —S Chapman and Miss M 
Hardman The lunar atmospheric tide at Ocean 
Island The lunar atmospheno tide at Ocean Island, 
in the Pacific, has l>een determined from hourly data 
extending, with gaps, from 1904 to 1912, or the oqmva 
lent of about five years* continuous data The annual 
moan semmmpJitudo of tho tale is found to bo 71 
microbars, and maximum pressure occurs at about 
20 minutes after lunar transit —A C Best Hori 
cental temperature differences over small distances 
The temperature differences over two intervals of 
25 feet and 50 feet at a height of 4 feet above 
the ground were recorded for noaily thiee months 
It was found that during the daytime the air was 
not homogeneous The tomperature fluctuated rapidly 
at any one spot, tho amplitude being as much as 

1 5° F under conditions of low wind \elocity This 
non homogeneity decreased as the wmd me it used 
There is some evidence that tho state of the sky also 
nffocts the amplitude of the temperature fluctuations 
At night tho flu< tuations became much slower and 
h mperature diffciernes up to 1 5° F persisted for 
pounds up to 30 minutes, usually under conditions 
ot low wmd velocity The daytime pencils and the 
night periods were usually connected by a short 
period of one or two hours, when the an at 4 feet 
was very homogeneous with regard to tempomture — 
E LI Davies A portable temperature gradient 
indicator Tho method consists essentially of moasur 
ing the differences in resistance of two platinum 
elements exposed at different heights above the 
ground Tho advantages and disadvantages of tluee 
t>pes of housing for resistance elements are given in 
detail With the electrically aspirated housing a 
good galvanometer (sensitivity about 2 mm of scale 
per mu roainporo), differences of temperature to 
within 0 T F are measurable 

Physical Society, Feb 20 - G G Sherratt and J H 
Awberry On tho velocity of sound wavos in a tube 
Tho apparent velocity of sound in a tube of diameter 

2 cm has boon measured at temperatures up to 400 J C 
and with frequencies of from 3000 to 14,000 ~ The 
reduction in velocity below the free air value is 
discussed, and the suggestion is put forward that this 
reduction, for a single tube and gas, depends on 
the wave-length rather than on tho frequency The 
theoretical expression found by Helmholtz and Kirch 
hoff for the reduction in velocity does not appear to be 
valid The method used by Dixon and by Partington 
and Shilling for correcting for the influence of the 
tube recoives support — P S H Henry The tube 
effect in sound-velocity measurements The modifica 
tions m Kirchhoff s formula required to take account 
of the finite thermal conductivity of tho tube, slip 
between the gas and the walls, temperature discon¬ 
tinuity between the gas and the walls, and absorption 
of energy by the walls are calculated and found to be 
negligible The effect of roughness of the walls is 
discussed, and the conclusion is drawn that the large 
tube-effects often found in practice are due to irregular 
motion of the gas — W A Wood A note on the 
elimination of the /3 wave length from the character¬ 
istic radiation of iron The method is based upon 
the selective absorption produced by a thin film of 
pure manganese wmoh is obtained in the required 
form by electro deposition upon aluminium foil 

No 320Q, Vol 127] 


Geological Society, Mar 4 —W A Macfadyen The 
geology of British Somaliland Some 100,000 square 
kilometres were mapped geologically for the first time, 
on the scale of I 250,000 The larger part consists 
of a great plateau sloping very gontly to the south- 
south east, fronted by a relatively low lying area of 
broken surface features and faulted strata Terrace 
gravels occur up to an altitudo of 594 metres near 
Dagah bhabell, whore they are best developed, and 
the nvei system of that district is a fine example of 
superimposed drainage liaised beac hos are found 
in tho Berbora district at levels of 8 moties, about 85 
metres, and 200 metres , none is earlier than Pleisto¬ 
cene In tho coast district particularly south of 
Bulbar and along the Jibuti border m tho west, are 
basalts and lav as, with tho dissocted volcano of Ehnis , 
all are probably of Pliocene rge and latei The frag¬ 
mentary Dubai Senes, approximately of Hurdigalian 
age, is rostiLctod to the (uustal district The Daban 
Series, 2300 metres thick and resting conformably 
on tho gypsum, occurs locally m the (kiban country 
Tho south eastern half of the < ountrv is covered by 
Eocene stiuta Ovei the eastern pait of tho plateau 
outc rop the richly fossihferous Middle Eocene lime¬ 
stones and marls 230 metres thick The Eoceno 
rests on Cietaceous Nubian Sandstone, up to about 
200 metres thick m paits of the (hiban, wheio it m- 
c Judes tile Shuboll Beds, 830 metros of grits and rod 
clays Jurassic stiata m faulted outnops occur only 
north of tho plateau, except in the north oast A 
measured section 910 meti'es thick, showing the com 
plete developments near Bihondula, is found fiom tho 
ammonite fauna to bn mainly of Kimmendgmn age , 
only the uppeimost 150 metros is latei, while the basal 
80 metres ls earhoi 

Mineralogies! Society, Mar 17 -A J P Martin 
On a new method of detecting pyro electricity On 
changing tho temporatuio of certain crystals, electric 
poles of opposite sign aro develojiod at the two ends 
In these oxpenments the temperature change is 
produced by cooling m liquid air and tho electric 
charge is cletettod in the following way The crystal 
is suspended by a long thm glass fibie near to the 
copper plate, winch may be movod near to, or away 
fiorn, the crystal, both of them being immersed in the 
liquid air The charge on the c rystal indue es an equal 
and opposite charge on the plate, and tho attraction 
between the two, causes the crystal to move nearer 
the plate This method is specially suited to very 
small crystals or to those which are decomposed on 
heating —D R Grantham and F Oates On the 
Mbosi meteoric iron, Tanganyika Territory A wedge 
shaped mass of meteoric iron measuring 10 ft x 
4 ft x 3 ft and estimated to weigh 12 15 tons was 
found late m 1930 near Mbosi, between Lakes Tan 
ganyikn and Nyasu It is a medium octahedrite con¬ 
taining 8 69 per cent of mokol -S R Nockolds On 
the Dhoon (Isle of Man) granite a study of con¬ 
tamination The Dhoon granite forms a small boss- 
hke mass intruded mto the Lonan Flags Two mam 
types are present, one of which is slightly earlier in 
date than the other The difference between the two 
types is mainly textural The main type may be 
termed biotite granodionte porphyry, whilst tho other 
is a biotite granodionte Both types are abnormal 
in that the biotite occurs in clots and in association 
with zoisite, ilmenite (usually with a border of granu¬ 
lar spheno), sphene itself, and, more rarely, epidote, 
chnozoisite, and garnet These clots represent the 
last remnants of a regionally metamorphosed basie 
igneous rock which has been absorbed by the original 
granitic magma It is concluded that the original 
magma was of alkali-granite type and similar to the 
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quarts porphyry dikes which are associated with the 
mass All the evidence points to an extensive inter 
change of oxides between the original magma and 
the biisu igneous rock Further, it is shown that 
the pec uliar nlbitisation of the felspars m the ‘ granite ' 
of both types is indirectly dependent on the con¬ 
tamination —- A G MacGregor On clouded felspars 
as a result of thermal metamorphism A special 
type of cloudiness in plagioclase due to the develop¬ 
ment of minute inclusions is shown to be the result 
of contact thermal metainorphism acting after con 
solidation of the igneous rock Tho effects have been 
observed in various contact metamoiphosed lavas in 
Scotland Similar cloudiness is observed in the 
Scoune Dyke, the ‘ hyperites 1 of Sweden, raalchite 
of Melibocus, and many other rocks Tho possibility 
of Bimilai clouding being produced as a deutenc 
effect at a late stage m consolidation is considered — 
C N Fenner On the residual liquids of crystallising 
magmas Discussion of tho character of the residues 
left by tho crystallisation of magmas A short 
summary is given of outstanding points of ovidonce 
that should be taken into consideration m forming an 
opinion on the brood problems of differentiation 

Edinburgh 

Royal Society, Feb 2 —Sir E Sharpey Schafer 
Observations on tho relative rate growth of tho nails 
of tho right and left hands, on seasonal variations in 
the rate, and on the influence of cutaneous nerves upon 
it The rate of growth of tho hnger nails was foster in 
summer than in winter, and faster on the right hapd 
than on the left A notable exception was presented 
by the thumb nails, which grew faster on the left 
hand than on the right, both m summer and winter 
The slowest rate of giowth occurrod in the nail of 
the little finger of tho left side The cutaneous 
nerves of this hnger had been severed and, with the 
exception of those winch subservo pain, had not 
shown any functional recovery It is therefore 
possible that a trophio influence is exercised through 
the cutaneous norvos upon the growth of tho nail, 
the possibility being supported by the fact that the 
httlo hnger nail on the left or cfonorvated side not 
only exhibited a slower rate of growth, but also is 
distinguished from the corresponding nail on the 
normal side in being more flattened in form, rougher 
on the surface, and more brittle m texture —F J W 
Whipple A note on the secular changes of rock 
temperature on the Calton Hill The temperature of 
tho rock forming the Calton Hill at Edinburgh has 
been studied since 1837 The long senes of observa¬ 
tions was analysed recently by Mr R W Wngley, 
who concluded that the fluctuations which ho had 
discovered had their origin m the interior of the earth, 
and* sought to correlate them with irregularities in 
tho earth’s rotation There are difficulties in accept 
mg this interpretation of the observations It is 
maintained that the fluctuations of temperature are 
probably propagated downwards from tho surface 
A possible explanation is tliat there was less sunshine 
at Edinburgh in the latter half of the nineteenth 
century than in recent year* There are, however, no 
comparable sunshine records by which this hypothesis 
can no tested 

Paws 

Academy of Sciences, Feb 23 — Ch Fabry and H 
Buisson rhe absorption of radiations in the lower 
atmosphere dhd the estimation of ozone From 
measurements of tho optical density of the lower 
atmosphere the proportion of ozone by volume is 
deduced to be 2 2 x 10“ 8 The higher atmosphere is 
much richer m ozone — Louu Roy The comparison 
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of the effects of diffraction in reflecting and refracting 
telescopes — V L&l&n Contribution to the study of 
the curve of pursuit — Paul Delens The congruences 
of curves —Georges Giraud Certain problems con¬ 
cerning systems of equations of the elliptic type — 
Georges Durand and Gaston Rabatd Two conceptions 
of the limit ensemblo and an infinite collection of 
point ensembles —Georges Valiron Remarks on the 
theorem of Borel m the theory of meromorph func¬ 
tions — J Haag The realisation of mechanisms of 
pure roLhng Remarks on a recent paper by F E 
Myard — d’Ocagne Remarks on the preceding 
paper — R Tremblot The study of gaseous currents 
by means of interference -— Ch Volet The applica¬ 
tion of the method of least squares to the calculation 
of the orbit s of double stars —L Dubar The influence 
of the thermal treatment on the characteristics of 
copper oxide rectifiers When the current is in the 
direction copper to oxide, it is little affected by thermal 
treatment, but m the reverse direction, oxide to copper, 
thermal treatment produces large variations in the 
current In the case given, tho current can be varied 
from 0 05 ampere to 10 amperes under the same 
voltage, according to the thermal treatment — P 
Four manor The existence of an abnormal magnetic 
flux Critical discussion of the viows of W Mitkevich 
the author considers that the experiments of Mitkevich 
are insufficient to establish the existence of a normal 
magnetic flux — R de Maliemann and P Gabiano 
Tho variation of the specific magnetic rotatory power 
in the passage fiom tho liquid state to the gaseous 
state The variation of tho magnetic rotatory power 
in tho change of state may be calculated with a good 

approximation starting from the factor ^ (n) = ^^ - J 


of Lorentz any other factor, such as that of Glad 
stone, is markodly out of agreement with experiment 
—G Bruhat The absorption of aqueous solutions of 
tartaric acid The author's experimental results, and 
the later figures of Lucas and Sehwob, are in contra 
diction with the c la«sioal hypothesis of the existence 
in solutions of two different forms of tartanc acid — 
G Reboul and J Sambussy Tho passage of the 
continuous (electric) current in acetone A desonp 
tion of experiments earned out with tho view of find 
ing out the cause of the contradictory results obtained 
by H Garngue and by P Lafond The difference 
was traced to tho effect of light on the acetone — M 
Battegay and L Denivelle The aryl chlorosulphmatefi 
and the aryl sulphites By the interaction of sodium 
phenato and thionyl chlonde, in addition to phenyl 
sulphite, the chloride C g H. O SOC1 has been isolated — 
Paul Lemoine Tho geological and hydrogeological 
results of a bonng at the National Natursd History 
Museum — Jean Lacoste Tectonic observations on 
the southern Riff (Moulay Bou Chta region) — Mme 
Mara Lechtova-Trnka The presence of an osoomycete 
in a tubercle of Astragalus alopecuroides The name 
Aacorhxza Legumxnosarum is suggested for this mould, 
whioh appears to be new It has been found in the 
tuben lea of three other Loguminosai — Pierre Dan 
geard The sensibility of Lamxnana to external 
actions and lodovolatilisation — G Nicolas and Mile 
Agg^ry A new example of the important r61e oi 
bacteria m phytopathology —Emile Saillard The 
fixity of composition of plants, according to Liebig, 
and the sugar beet produced by selection The 
quantity of mineral bases contained in the entire 
plant per 100 kgm of sugar m the root, or per 100 kgm 
of dry material, is not constant, it diminishes as the 
richness of the roots m sugar increases Tho sugai 
beet, produced by selection, has not the fixity Oi 
composition indicated by Liebig— Jean Roy The 
existence of parthenogenesis m a species of Copepod 
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ElaphovdeUa buiena —Georges Morin and Jean Bouco- 
mont Modifications of ohronoxy in experimental 
rickets of the rat —Louis Lapicque Remarks on the 
preceding communication —G Ramon, R Legroux, 
and M Schoen The dissociation of the diphtheric 
anatoxin antitoxin complex and the recuperation of 
the anatoxin—A Demolon and G Barbier Mermen 
tations m a heterogeneous and discontinuous medium 
The medium was brick clay or a quartz sand moistened 
with a suitable nutritive liquid, the organisms, yeast, 
B coh , and a mobile urobaciLius The phenomena 
of diffusion and migration take place m quartz sand 
when there is 6-8 per cent of water present, but this 
is not the case with a siliceous clay medium —H 
Jacotot Researches on vaccination against bovine 
plague the preparation of the antigen by dehydra 
tion of the virulent splemo pulp 
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FRIDAY Atril 10 

Hoyai Astronomu ai Sooixtv at 6 — L H Ihoinn* A Critlciam of 
Current Iheorie* of StolUr Structurr and a Suggestion —H Roth 
Tho Density Distribution In Gftpelia—Dr H JeJInjs On the Cause 
of Osrlllatory Movement in Hnismogram* —8 h Cmte Tidal OsclBa 
tion* in Rotating Rectangular Basins of Uniform Depth —G Shnjn 
On ths Iieliav iour of ( ertam Slmplo Multiplet* in Stellar Hpi ctia 

M XL A (X) LOGICAL Sooiprv or LomduN (at I mill an Society), at 6 ExlilbiU, 
including f^pt#/Ae;siru«and Iywnnn stagnaUt (Ij ). 

Somety OK Chmmicai Ihdubthv (Maniheater Section) (Annual General 
Mealing) (at Engineers Club, Manchestoi) at 7 Di A E DunMlan 
The Preterit position of the 1 hernial Decomposition of the lower 
Hydrocarbons 

IniTiTUTiog or Hxouahical Emoikkcr# (Informal Meeting) at 7 — H 
Uoo and other* Discussion on Aerial Ropeway* 

On awn CoLouh CneMirra AwiooiATrox (Manchester Section) (at Milton 
Hall, Manchester) at 7 -Annual Meeting 

Socirrv or Cbkuioal Industry (South Wales Section) (Annual General 
Mooting) (at Mayfair Cafe On id iff), at 7 16 —Prof W J June* 
Chairmah s Address 

Iuvtor 1 nut i tut ion ok Enoinkerh at 7 80 —F UijhspII Difllcultlea in 
Power Transmission by Belt and how to overcome them 


SATURDAY , Aprh 11 

GliBXRT Whitx Fbilowship (AnnuAl General Meeting) (at 8 Queen 
Square W C 1) at 2 80 —Sir Richard Gregoiv Bart. Comets and 
Shooting Star* (Lecture). 


MONDAY , Aprii 1 1 

Victoria Inbtitutk (at Central Building*, Westminster), at 4 SO —Rev 
Dr D M McIntyre The Jewish Ajkm alj ptic and it* Boaring on the 
Now Testament. 

Royal Oxofl haruicai Sorirrr at 5 —P I>ako Island Arcs and Moun 
tain Building 

Inktitotr ok TraN"«p<*kt (at InRtltution of Klectucal Kn^maors) at 6 80 
—Debate The Hnal Report ortho Royal Commission on Tmnapoit, 

Ihbtitotiok or Eixctrioai EsorNKRUs (Mnrs<> and North Wales 
(Liverpool) Centre) (at Ilvsrpool Uniytrsity) at 7 Annual Gpneral 
Mating 

IiTBTrTUTiOK or Eikotrical Kmoinxkrs (North Fiistem Centre) (at 
Armstrong College, Newcastle upon Tyne), at 7 - Annual General 
Moeting 

Cxhamu S<« ikty (Pottery Section) (at North StafTordshir# Technical 
College, Stoke on Trent) at 7 80 W Todmore Pottei j Engineering 
—lbs Failure* and Poaslhlc Improvement* —A B W Odelberg ITiu 
Durability of Bono China Hotel Ware 

Royai iKftrrTOTR ur British Am aixci ra, at 8 —G Grey Modem 
Flat* 

Royal Society or Arts, at 8 -Dr N A U Piercy The Present Posl 
tion in Aeronautics (Howard Lectures) (1). 

Sooirrr or Chemical 1wdd»t*y (London Section) (at C hemical Society), 
at S.—J W Walter* Btudlea in the tree Air Cooling of Hot Gase* 
in Main* —F h Baasett Some Factors affecting the Corrosion of 
Buried Stool 
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^Institution or Bijcotrioal Kmoineehs (South Midland Centro) (at 
Birmingham University) —Annual General Meeting 
Institution or Electrical Engineers (Western Centre) (at Cheltenham). 
— H T louug Modern Lighting (Lecture) 

IVKSDAY , April 14 

Kotai Hocuety or Msnn jne (Orthoptic* Section), at 6 80 
Zoological Sooibiv of Lubikih, at 6 80— Dr W K Le Groa Clark 
The Biuln of inurmm-M Burton The Interpretation of 

the Embryonic and Pout-larval Characters of certain Tetraxonid 
Hpongea, with Observations on Post-larval Growth stage* in some 
Spades —Ur R. Ulgalkn Nutn on the Egg of the NUe Crocodile 
(CroeoJyZuj nU<4t> a*)—U I Bryce Kaputt on the Kotifera Mi 
Omer Cooper * Investigation* or tire Abyssinian Fieshwaters (Ur 
Hugh Scott Expedition) —1 Fillpjev Report on 1* r«nh water ISemat oda 
Mr Omer Cooper h Investigation of the Abyssinian Frenhwatei s (Hugh 
Scott Expedition).— Col A K Hamer ton Rcpoit on the Deaths 
occurring in tin Scm ietj a Gardens during the \eai 1980 
Institution or Civil Engineers at 0 - It W Mountain The 182 
Kilovolt rraiiHiniRsion Hystcm of tin Central Siotlaud Electricity 
Scheme —0 H Berry 11 1' Ga/« and U K H Verity The Deptford 
West Power Station of the London i ower Company, Limited 
Institute or M a kink Knuinkkkh, -it 0 -F A Puduey The Caprotti 
Baum WaUi Marine Installation 

Institution or Ki itmu al Knoineehh (I ondon 8tnd« nts Section) at 
0 16 — I*, S Liutch Lf ng Distance lelephonv 1 u day 
Society or Chemicai Industry (Hu mingham and Midland Section) 
(Annual Met ting) (at ( hanibei of Common b Birmingham) at 0 80 — 
At 7 —b II () Shaughnt'Hsy Some Modern Mdhods ol Sewage DU 
pownl —Dr H K J ockwood an<l Dr R H Iiay cm A 6iw Mulliod of 
Tt sting Agar and Gelatine Jollies 

Institution or Kikitkkai Engineer* (Ncpith Midland Centro) (at 
Hotel Metro pole J oMs) at 7 —Annuil < enulftl Meeting 
Institution or Klk ikicai Engineers (HcollUli Centre) (at 81 Kim 
bank Ciesoent Glasgow) (Annual Gmimul Meeting) at 7 80 - B 
I fggott 1 he Medical and Surgical Applications of Electricity 
Qukkett Mk Horn uric a.i C r ttb (at 11 Chandoa stiect Wl) at 7 30 — 
W K Watson Baker ami others DUliihhIoii on Microscopu Design 
with special refeiem e to Ad\an( ns since 1 V>14 
INSTITUTION OK KNolNrKHH AND HlllI HUH DJCRfl in Si otijinu (at 89 Kim 
bank* ruecent Glasgow) at 7 30 —Di 1 A WilkuxandJ 1> Farmer 
A Comparison ot Hefrlgonttlon Hystema. 

H KDNR^DA Y , Airii U 

Royal Hcxirrv or Medicine (Hlstniy of Medicine Section), at 5 - Dr 
J D UoHeston T B Bmulluitd (1790-1881) a Pioneer in ( ardiology 
and Neurology 

Royal Mrtroroioiik ai Hoclety at ft — W D Flower An Analysis of 
the Cold luunluvir Kgypt on Mar 7, 1929 —W H Pick A Note 
on the Ui lationship bfttwpwn Fog and Relative Humidity — H Jameson 
Teinjxiratui e Observations on Adain s Peak, Ceylon — lo 6* taken til 
rend — S P Wiltshire The Correlation of Weather Conditions with 
Outbreaks of Potato Blight 

Royai MumoRCortcAi Society (at B M A House Ta\ (stock Square), 
at 6 80 —L La Dour Improvements in Everyday Technique in Plant 
Cytology -Prof A G IlornyoUt On the Pieparation of Kel Scales 
Newwmen Socictt row the Study or tub Histuht or Knginserinu and 
I mnNoiom (at Prime Henry* Room Meet Street) at 6 8U — Col 
R K U ( lompton The hirst Installation of House to House Supply 
in the United Kingdom —G A Orrok 1 ho Pearl Street Station 
The hirst Steam Power Station in America—Prof J K hinch The 
Civil Engineering Achte\oments of lohn B Jervis 
Institute or hu«L (Annual General Meeting) (at Chemical Society), at 0 
—A Marsh Smoke Problem A C. onalderation of some of its Economic 
Aspects and the Difficulties of its Solution 
Institution or Civil Bnoihbsrs (Student* Meeting) at 6 80—F C 
Ball Soma Considerations on the Economic Design of Small Rein 
forced Concrete Girder Bridges for Highway Use 
Institution or Elbctkkai Engineer* (Sheffield Sub Centre) (at Royal 
Victoria Hotel Sheffield), at 7 80 —D 11 Hoseaaon The Cooling of 
Electrical Machines 

Royai Booisty or Arts ai 8 —D R Wilson Industrial Lighting 
Elrutropi at Elis and DEPoaiToRH Tat HNu al Sot irrv (at Northampton 
Polytechnic Institute), at 8 16 —8 Wernlck Experiments in Cadmium 
Plating 

Sooner or Claim Tklbnoiogy (at Sheffield) —Annual Oeneral Meeting 

THURSDAY, April 10 

Institution or Mining and Metalluroy (at Geological Society) at 6 80 
Ohiia-Study Akhihiation (at 90 Buckingham Palace Road) at 0 —Dr 
J N GUlster Does the Developing Mind Recapitulate Ancestral 

History? 

Institution or Kiaotrioal Bnoinnshs, at 6 —R M Chailey Recent 
Progress in Largu Transformers — W E M Ayres The Application 
of the Induction Voltage Regulator 

Royal Aeronautic ai Soobty (at Royal Society of Arts), at 8.80 —Dr 
A H Davis Aircraft Noise 

Institution or Eiectkioal Engineers (Irish Centre—Dublin) (at 
Trinity College, Dublin), at 7 46 

British Institute or Radiology, At 8.80— Dr H S Souttar The 
Ideal Distribution of Radon Seeds.—W E Si hall A Two Valve 
Transformer Unit fbr Diagnosis and Therapy —Dr A Orliansky 
Uniformly Impressed Reduced Prints from Contrasty Negatives —Dr 
lit A. Rowden ^Technique of Radiographic Pelvimetry 

r FRIDAY* Amu 17 

British Institute or Radiology (at North Middlesex Hospital, 
Edmonton), at 11 a m —At 6 —Meeting of Medical Member* 
Electrical Association kor Won bn (St Pack Lane Hotel), at 11 B0 a u 
—Annual General Meeting —At 8,—Report from Branches, etc 
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Physical Society (at Imperial College of Sclenoe and Technology), at 6 
—A. J Maddock The Generation of Current Pulses of Rectangular 
Wave form —R A Fereday An Improved Method for the Comparison 
of Small Magnetic Susceptibilities—Dr E G Rtohardaon Edge Tones. 

National Institute or Industrial Psychology (Annual General 
Meeting) (at Royal Society), at 6 

Royal Sanitary Institute (at Guildhall, Poole), at 6 —E J Good acre 
and others Discussion on Some Aspects of Municipal Sanitation — 
Alderman J 0 Julyan and others Discussion on Prospect and 
Retrospeot —Dr G C heaney and other* Discussion on Diphtheria 
Immunisation at Work 

Institution or Mechanical Engineers, at 0 —O D Gibb Post-War 
Land Turbine Development 

North East Coast Institution or Engineers and Shipbuilders (at 
Mining Institute Newcastle upon Tyne), at 0—J Foster King Cor 
rosion of Oil Tankera 

Coke Oven Managers Arhooiation (Midland SeoLion) (at Sheffield 
University) at fl 30 — Piof R V Wheeler Rational Analysis of Coal 

SofiKTv or Dvers and Colourihth (Manchester H(ction)(at 80 George 
Street Manchester), at 7 —H E Potts The Patent Law relative to 
the ( hemlst and Technologist 

Institution or Ut ectricai Engineers (Meter and instrument 
Hucliou) at 7 —K W Hill and O F Shotter ( urrent Transformer ^ 
Humiliations 

Institute ok husi (Bust Midlands Section) (at University College, 
Nottingham) at 7 —II I i trie Theory and Practice of the 
GftHitlcatlon of Coal in Producers 

Hoiiety or Ohemii al Induhtry (Newcastle Set turn) (at Armstrong 
Lollegi Nt wcastle ujs>n Tym), at 7 80 —DeninnsLiatiou of Modern 
Scientific Instruments and Apparatus of Special Interest 

Institute or Meta is (Sin ffleld Section) (in Non herrous Rev tion ol 
Applied Science Dipaitmeut, University of Sheffield) at 7 80 —R 
Genders Ext notion 

Junior Institution or Engineers at 7 30 —J E Gray The Iran* 
mission of Gas T (1 Maitin Ihe Building Requirements of I Ifts 

Institute or BarwiNo (\orkshire and Ninth Koatern Hecttun) (at 
Queons Hotel, Leeiln)—Annual Meeting 


PUBLIC LECTURE 

7 11 Airii 14 

Ghesiiam Loi LKor at H —S|r George Newman I hysic (Succeeding 
I eclures on April I' Irt and ]7 ) 


DISCUSSION 

Aran 17 and In 

l Gvnuial Disci hsion on 1 hohm hfhk ai jUrim khhkh 
Faraday Hocilty (in Depaitmont of Chemistry, I h ei pool Untv ersity) 
FtAdav Ajtril 17, at 10 a m —Molecular Spectra in Relation to Photo 
chemical Changi 

Introductory Paper Prof U Mucke 

Ultra violet Absorption Spectra ol Acetylene and toimuldehyde Dr 
G Hcryberg 

The Absorption Spectra and theOpthal DIhhcx iation of the Hydtfdes 
of the Oxygen Group C b Gooueve and N O Stein 
The Photochemical PioperUos of theCarbonyl Group h W Kirkbrlde 
and R G W Nurrlah 

Friday, April 17 at 2 80 —Photochemical Kinetics in Gaseous System* 
Introductory Paper Prof M Bodsnstein 

Tha Reaction between ll a and Oj under the Influence of Photochemic 
ally produced H Atoms Tim Relation of Its Mechanism with that 
of the Explosive Gas Reaction at High Temperatures Dr W 
Frank en burger 

The Photochemical Union of Hydrogen and Chlorine at I/OW Pressures 
J H Bateman and H C Ciagg* 

The Photosensltlsed Decomposition of Nitrogen Trichloride by Chlorine, 
and the Induction Period of the Hydrogen Chlorine Reaction J O 
A Griffiths and ROW Nornsh 

The Photoaemdtiaed Formation of Hydrogen Peroxide in the System 
Hydrogen Oxygen Chlorine ROW Norrish 
The Photochemistry of Mixtures of Chlorine Oxygen and Carbon 
Monoxide Prof G K Rollefsou 

The Mechanism of the Photo Oxidation of Gaseous Alkyl Halides 
J R. Bates and R Spence. 

A Comparison of the Efficiency of Photochemical Reaction! and 
Similar Reactions Produced by Gaseous Ions G R Gedye 
Saturday. April 18, at 10 a m —Photochemical Change in I iquld and 
Solid Systems 

Introductory Paper Prof A Berthoud 
The Photochemical Temperature Coefficient DWG Style 
The Acceleration of the Electrolytic Deposition of Hydrogen and 
Oxygen by Light of Short Wave Length Dr F P Bowdan 
The Photochemical Decomposition of Chlorine Dioxide In Carbon 
Tetrachloride Solution Y Nagal and O F Good eve 
The Photochemical Oxidation of Potassium Oxalate by Iodine in 
Aqueous Solution Prof A J Allmand and K W Young 
A Comparative Study of the Photographic Process under Different 
Experimental Conditions Prof J Eggert 
The Latent Photographic Image New Method* of Investigation and 
Results Prof F welgert 

Sensitisations of the First and Second Type Prof F Welgert 
Saturday, April 18 at 3 8a—Photosynthesis 
Introductory Paper Prof ECO Baly 

The Application of the Einstein Law to Photochemical Processes In 
Living Cells Prof O Warburg 

Tta# Measurement of the Physiologically Active (Erytheme forming) 
Ultra Violet by means of the Photochemical Formation of Dyes toffs 
from the Leuco-Componndn of Trlphenyl Uetbsne Dyes. Edith 
Weydti and W Frankenburger 
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Scientific Medicine 

UCH of the more important subject matter 
of the annua! report of the Medical Re¬ 
search Council recently published, and dealt with 
elsewhere m this issue (p 508), was brought to 
public notice by the newspapers as occasion arose 
The establishment at University College Hospital of 
a department of clinical research is an example 
Scientific results achiovod or foreshadowed during 
the year under review were many and valuable, 
and to bo able to say of such a year that it “ illus¬ 
trates the general features that have marked the 
progress of modem medical investigation through¬ 
out the world during the present generation ” is an 
indication of solid attainment Nevertheless, there 
are two sides to progress —progress in discovery and 
progress in organisation , and the phrase quoted is 
strictly relevant to an aigument concerning the 
machine and its design rather than its output 

This argument, unobtrusive but intense, affoids 
an answer to professional criticism, which, having 
filled out its voice in the correspondence columns 
of the Timex > died away again last summer, its 
‘ airy swellings unlike the music in ‘ Endynnon ”, 
unrevived They will bo revived sooner or later, 
for the sufficient reason that “ the study of disease 
as such is by no means the only field of medical 
research it is a field indeed that work in all 
the other fields is actually aimod at reducing ” 
For the time t>eing, the Medical Research Council 
resolves this dualism within its own orgamsa 
tion but it cannot resolve it elsewhere It 
holds a balance between the claims of invostiga 
tions which lead at best to results of professional 
and technological value and the claims of what the 
authors of the report call the “intensive pursuit 
of the more primary studies ” that serve medical 
science 

Fortunately from an evidential point of view, 
unfortunately otherwise, what sort and standard 
of investigation is deemed specially desirable by 
the Council’s critics is revealed by the plans in 
existence for a research laboratory m the grounds 
of Charles Darwin’s house, where young men wait¬ 
ing for hospital appointments are to wait less 
unprofitably than they wait now Smce a feather 
would turn the Councirs scale in favour of applica¬ 
tions, and smce the existence of a laboratory for 
experimental surgery might as easily increase as 
diminish the clamour for a more professional out¬ 
look, it is not to be counted altogether a gam 
that the poise withm the Council itself is so 
delicately adjusted 
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Work accumulates faster than funds Increas¬ 
ing responsibilities are laid upon the Council by 
the growth of work within the range of the Thera¬ 
peutic Substances Act 44 This growing burden 
depends in part upon the advisory relations of the 
Council to the routine administration of the Act 
For the rest, it consists in the active promotion of 
research work concerned with the preparation and 
use of standards of reference for the proper assay 
of biological substances ” It is urged that such 
work for the protection and assistance both of the 
public and of the medical profession is valuable 
Of course it is, and so is the part played by tho 
League of Nations in gaining international ad¬ 
herence to common standards It is urged that 
the Council is charged by Parliament with the duty 
of aiding ‘ from a narrowly limited fund whatever, 
being needy, is most fruitful and most hopeful ” 
either in applications or in fundamentals, and that 
this duty is onerous Of course it is It is urged 
that the curative work of the physician or surgeon 
is vitally important but is not the sole concern of 
medicine, which increasingly, step by step as know 
ledge advances, is concerned " with tho sciences 
and arts of preventive work in all its kinds ” 

“ The science of nutrition, newly bom almost 
within this generation, is bringing into sight new 
possibilities of greatly augmenting tho preventive 
services of medicine and of setting in the middle 
of the picture not so much the attack upon declared 
disease as the establishment of right development 
and full health ” The management of life, in in 
dustry and in tho home, replaces the control of 
active disease 

It is harder to delimit the boundaries to be set 
to medical research than to describe its major 
concerns The Council gives up the attempt, 
falling back upon the words of the Ormsby-Gore 
Research Co ordination Sub Committee “ Medical 
research deals by no means only with the cure of 
disease It deals with tho proper development and 
the right use of the human body m all conditions 
of activity and environment as well as with its pro¬ 
tection from disease and accident and its repair ” 

Scientific medicine is no longer preoccupied by 
disease, which was 44 the earliest preoccupation of 
medicino ” Yet the report asks us to “ think of 
it ” as being still so preoccupied, m order that we 
may appreciate the dependence of the modern 
clinical worker 44 more and more upon the tools 
and methods of the laboratory ” Problems are 
taken from the bedside to the laboratory for their 
solution and there new problems are distilled for 
exploitation m the cimic Was Emerson the origin 
No 3207, Vol 127J 


of this compensatory theme ¥ “ It is thus written, 

because it is thus m life Our action is over¬ 
mastered, and characterised above our will by the 
law of nature We aim at a petty end quite aside 
from the public good, but our act arranges itself 
by irresistible magnetism m a line with the poles 
of the world ” At all events, Emerson was equal 
to the theme to the end If “ an inevitable dualism 
bisect nature ”, compensation lurks “ the man 
or woman who would have remained a sunny 
garden flower, with no room for its roots and too 
much sunshine for its head, by the falling of the 
walls and the neglect of the gardener, is made the 
banian of the forest, yielding shade and fruit to 
wide neighbourhoods of men ” 

It is to be hoped that the compensatory 
ingenuity of the Medical Research Council will 
equal the transcendentalisms in compassing the 
termination of its theme when the time comes 
But that is not yet 44 By far the greater part of 
the work the Council aid or initiate is done within 
the Universities or in Hospitals serving Univer¬ 
sities In this way the work gams not only from 
the intellectual froedom that belongs to University 
life and the opportunities that it bnngs of stimulat 
mg and recruiting ^outh, but it gams also by the 
use of material resources derived from other funds, 
both public and private, ancient and recent, 
without which not one half of the work now to 
be described could have been sustained ” The 
weights are indeed exquisitely poised It is, how¬ 
ever, a wholesome reminder of realities to turn 
back a page or two to the confession that the 
contrasted (not compensatory m this case) tend¬ 
encies of modern medicine, the extensive and the 
intensive, must each “ bring its own difficulties ” 
Nevertheless, it cannot be said that these have been 
obscured for readers familiar with them 

The Council, it seems, is marking tune It has 
arrived, as it were, at a definite stage in the race, 
the egg still in the spoon Hints of future policy 
are scarcely discernible A year ago there was 
some expectation of a policy of centralisation 
It is not suggested in these pages Praise of the 
universities is mere 4 thank you \ and gratitude 
is not always a vivid sense of benefits to come 
Clinical research js policy active, and assay of 
biological substance an obligation Policy waits 
on politics and the exchequer whether England 
will prefer to receive modernisation at the hands 
of M Andr6 Siegfried or Sir Oswald Mosley qr 
will prefer not to receive it at all It is all very 
well for Germans to remember 4 4 as an objeofc- 
lesson of the conception of the State’s functions ( 
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that Prussia founded the University of Berlin in I 
the days of her deepest political depression ”, in 
the words of General von Seeckt Germany is 
not England, but a oountry that believes in what it 
calls “ geistige Macht ” Abraham Flexner (“ Uni¬ 
versities, American, English and German ”) may be 
right, and “ To be frank, despit^^ieir great scholars 
and scientists and ours this sort of thing does not 
come easy to either Great Britain or America ” 
Flexner, an acute, if strongly individualised 
observer of the state of scientific organisation the 
world over, has it on the same page “ The creation 
of the University Grants Committee, the Medical 
Research Council, the Department of Scientific 
and Industrial Research indicates recognition of 
the fact that England lacks modern universities 
The organisations just named give temporary 
relief—a block grant, support for a promising 
investigator or an important investigation Such 
agencies are not superfluous , under all circum¬ 
stances they have their uses , but they are no 
substitute for universities, amply endowed, amply 
equipped, and amply attended by a sufficient group 
of men and women dedicated to tho search for 
truth They seem to say * We lack developed 
universities While we are waiting for them or in 
preparation for them, let us train this or that 
promising man, let us get this or that thing done ’ 
It is all very well, but it does not answer ” He 
tails the Medical Research Council “the one 
mitigating factor of importance ” in Britain’s un 
organised and undeveloped resources in scientific 
medicine, and in this report we have the measure 
of its mitigation 

Egyptian Mathematics 

Mathematischer Papyrus des Staatlichen Museums 
der Schdnen Ktinste \n Moskau Heiausgegeben 
und koramentiort von W W Struve Unter 
Benutzung einer hieroglyphtschen Transkription 
von B A Turajeff (Quellen und Studien zur 
Geschichte der Mathematik, Abteilung A Quel¬ 
len ) Pp xu +198 +10 Tafeln (Berlin Julius 
Springer, 1930 ) 48 80 gold marks 
T piHlS edition of the Moscow papyrus (complete 
-L with plates giving photographs of the whole of 
the text and a hieroglyphic transcription) has been 
eagerly awaited by Egyptologists and historians 
of mathematics alike The volume is finely pro¬ 
duced, and we can only congratulate the author 
upon the result of some three years* intensive study 
of the papyrus and all the literature of the subject 
of Egyptian mathematics Egyptologists will m 
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due course have much to say upon it, the present 
notice will deal with it from the point of view of 
the mathematician only 

The papyrus, now in the Museum of Fine Arts 
at Moscow, formerly belonged to Vladimir Golen- 
lschchev, who bought it in Egypt in 1892-93 or 
1893-94 It is said to have come from the necropolis 
of Dra Abu’lNegga,in the immediate neighbourhood 
of the place where the Rhind papyrus was found, 
namely, in the ruins of one of the small buildings 
near the Ramesseum Written during the Thir¬ 
teenth Dynasty, it was copied from an original of 
tho middle of the Twelfth Dynasty, slightly earlier, 
if anything, than the original of the Rhmd 

We have known something of the content of the 
papyrus since Turaiev published in Ancient Egypt , 
1917, a paper on “ The Volume of the Truncated 
Pyramid in Egyptian Mathematics ” (problem No 
14 m Struve’s numbering) A further paper by 
Zinzerhng published m 1925 contained the transla¬ 
tion and transcription by Turaiev of four more 
problems from the papyrus, three of which are 
geometrical These three problems, together with 
that of the truncated pyramid, are the subject of 
a long and impoitant aiticle by Battiscombe Gunn 
and T Eric Pet. t in the Journal of Egyptian A reheto 
logy (vol 15, 1929, pp 157 185) As compared 
with the Rhmd papyrus, the Golemschchev papyrus 
shows certain differences Whereas the Rhmd, 
although severely practical (there is only one hint 
m it of a general formula), has its problems 
arranged in distinct groups and is apparently a 
kind of handbook of instruction, the Moscow 
papyrus, where tho problems are arranged anyhow, 
is more like an examination paper (with solutions) , 
the suggestion of tho editor is that it was in use, in 
a school for scubas, as a kind of test paper The 
problem is given to the pupil by the scribe teacher, 
“ If thou art asked do so and so ” , the 
working is supposed to bo shown by the pupil to 
the teacher, sometimes with the word “ See 1 ” 
added, and the teacher replies, “ Thou hast found 
it correctly * The conciete numbers chosen for 
illustration are as simple as possible, so that there 
is none of the complicated arithmetical work which 
we find in the Rhind 

The problems (twenty five in number) are re¬ 
arranged by the editor ui groups (1) ‘cooking 
ratio ’ problems relating to the interchange of loaves 
and measures of beer according to the ‘ strength * of 
each, (2) simple rule of three problems, (3) ‘ hau * 
calculations corresponding to equations in one un¬ 
known, (4) problems of finding areas and volumes 
. We have also m the papyrus the operations of 
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squaring and finding the square root, which do 
not appear in the Rhind A typical problem is 
to find the sides of a rectangle (or a right angled 
triangle which is the half of a rectangle), when the 
area and the ratio of the sides are given This 
leads to the equivalent of an equation of the form 
(mjn)x 2 ^A w/n is, of course, expressed as the 
Hum of submultiples, for example, \ J In one 
case 7rt/n=^i+i and A is 12 The Egyptian says, 
“ Reckon with i J to find 1 (that is, he divides 1 
by i + 1 or 2) result 1J ” He then multiplies 12 
by 1$, making 10, and extracts the square root of 
16 result 4 Thus the side we have called x is 4, 
and the other side is (^ + J) 4 or 3 

Of outstanding interest is the problem No 14, 
which, as indicated above, gives the correct com 
putation of the content of a frustum of a pyramid 
with square base, cut off by a plane parallel to the 
base (in the particular case the side of the square 
base is 4, the side of the opposite face 2, and the 
height 6) In accordance with the correct formula 
i Ha* + ab + 6 2 ), wheie h is the height and a, b the 
sides of the square base and top respectively, the 
Egyptian says, in short, “ Square 4 (the side of the 
base) , result 10 Double 4 (that is, multiply the 
4 by 2, the side of the upper square) result 8 
Square 2 result 4 Add 10 + 8 + 4 « 28 take | of 
0 (the height), that is 2 reckon with 28 twice 
(that ih, multiply the 28 by the 2) Sec f wo have 
50 Thou hast reckoned correctly ” How came 
the Egyptian by the correct formula ? The 
question is discussed at length by Gunn and Feet 
in the paper referred to, and we may expect it to 
give rise to much further speculation Tho formula 
can be obtained by algebia (or its equivalent in the 
shape of mensuration) in two ways (1) by regard¬ 
ing the frustum as the difference between two 
similar pyramids with square bases , (2) by drawing 
perpendiculars to tho base from the four corners 
of the square top and so splitting up the figure 
into (a) a right parallelepiped with base a 2 and 
height ( b ) four prisms, each of which has for one 

face one of the erect faces of the parallelepiped, 
and (c) four small pyramids at the corners, with 
square bases, each of which has J(a-6) for its 
side The second method is, rmUatts mutand\a> 
that of Heron’s “ Metnca ”, II 8, and the first 
that of II 7 In either case we must know the 
formula $a 2 h for the volume of a pyramid with base 
a 2 and height h The equivalent of this is obtained 
by Euclid in f rops 5 7 of Book XII by the method 
of exhaustion, the anciefttf substitute for the calcu¬ 
lus It is not conceivable that the Egyptians had 
attained to this order of ideas. On the other hand, 
No 3207, Vol 127J 


for the purpose of constructing their pyramids, 
they had the greatest practical interest m knowing 
the amount of material that would be required for 
a pyramid of given dimensions Actual experience 
would in time give a rough guide, and they could 
easily arrive at an expression for the content of a 
pyramid by measuring how much com, or what not, 
would go into a vessel of that shape , for they 
must have seen that the height and the area of 
the base would come into the calculation Struve 
agrees that the Egyptians must have arrived at the 
formula for the complete pyramid in some such 
practical way , the rest of the calculation for the 
frustum would offer no insuperable difficulty 

The Egyptian achievement is the more remark¬ 
able when compared with other ancient attempts 
to solve the problem A primitive mathematician 
would naturally think of multiplying tho height 
by some mean area , tho formula thus obtained 
might be £(a a + 6 2 )A or {£(a + 6)} 2 A The former 
approximation is found in the “ Stercometnea ” 
attributed to Heron , it is parallel to, and may 
have been suggested by, a similar formula for the 
volume of a frustum of a cone used by the Baby¬ 
lonians about 2000 B c The second is found in 
Brahmagupta, as well as m the “ Stereometrica ” 
Improving on these cases, Kurt Vogel has recently 
suggested m the Journal of Egypt tun Archeology 
that the Egyptian may have thought of multiply¬ 
ing the height by the average of three areas, 
a 2 , ab y and 6 a , that is, J(a 2 +6 2 ) but it seems 
in the highest degree unlikely that this would 
occur to anyono who did not know tho formula 
beforehand 

Space does not allow us to discuss the other 
remarkable problem (No 10), where, if the interpre¬ 
tation is right, and assuming the known Egyptian 
estimate of the value of tt, namely, vY > the author 
seems to calculate correctly the surface of a hemi¬ 
sphere, whereas, so far as we know, Archimedes 
was the first person to prove scientifically that the 
area of the surface of a sphere is equal to four times 
the area of a gieat circle m it 

An important result incidentally obtained by 
Struve relates to the once disputed question 
whether certam triangles m problems 51 and 52 of 
the Rhmd papyrus are right angled or isosceles 
He shows from the problems in the Moscow 
papyrus that in the case of the nght-angled triangle 
the perpendicular sides are called by names which 
mean ‘ length ’ and ‘ breadth ’ as in a rectangle, 
whereas m problem 4, which is identical with No 51 
of the Rhmd, the area of the triangle is obtained 
as tho product of the * tp r ’ and the ‘ mryt ’, the 
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same terma as those used in the Rhmd The 
triangles in the Rhind are therefore not right- 
angled, and Struve concludes, like Peet and Gunn, 
that they are isosceles , like them, too, he arrives 
{though by a slightly different route) at the con- 
elusion that, while 4 tp-r ' means the 1 base ’, 
4 mryt 11 can only be the perpendicular height (as it 
must be if the formula used is correct), and not one 
of the sides other than the base T L H 


Physical Chemistry applied to Biology 

(1) CoUotd Science applied to Biology a General 

Discussion held by the Faraday Society , September - 
October , 1930 Pp 059 865 (London The 
Faraday Society, 1931 ) 12a Gd 

(2) Precis de chwite physique a Vusage des elu- 
diants en mMccxne Par Prof Fred VFs Pp 
vu +414 (Pans Vigot frfrres, 1929 ) 50 francs 

(1) rTIHE Report of the Faraday Society’s General 
A- Discussion at Cambridge on 44 Colloid 
Science applied to Biology 99 is a substantial volume, 
containing more than 200 pages The twelve papers 
which were presented to the meeting only occupy 
about 120 pages, so that the discussion is respon¬ 
sible for the other 80 pages This is an accurate 
reflection of the fact that a lively discussion was 
maintained during a senes of sessions covering two 
complete days, of which only a small part was 
occupied by the presentation of papers which had 
already been circulated in advance The keenness 
of the discussion, and the large number of eminent 
research workers who took part m it, provided a 
remarkable vindication of the recently adopted 
policy of the Faraday Society m undertaking the 
organisation of a discussion on colloid science in 
alternate years , but it also demonstrated, m an 
even more emphatic way, the value and importance 
of a meeting at which biologists on one hand and 
chemists and physicists on the other hand could 
meet on neutral ground to discuss problems for the 
solution of which co-operative effort from both sides 
is obviously needed 

The widespread belief that the study of living 
matter may in the near future lead to even greater 
advances than those which have resulted during the 
past twenty years from the study of atomic struc¬ 
ture, emphasises the urgenoy of this co-operation, 
and indicates the liberality of the crop that is 
waiting to be harvested From this point of view 
special interest is attached to the * introductory re¬ 
marks * on 14 The Structure of Living Matter ”, by 
Sir F Gowland Hopkins, and to the ‘ conclusion * 
of Sir William Hardy, neither of which has hitherto 
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appeared in print The former direots attention to 
the almost absolute neglect of colloid science in the 
decade 1887-97, and the awakening of activity 
which followed tho appearance of Hardy’s papers in 
1899 and 1900 , but it also includes a warnmg that 
the problems presented by living systems are very 
complex, and that it is essential to keep in touch 
with tho reality that is inherent in that complexity, 
smce artificial colloidal systems do not and cannot 
14 display, save m some accidental and unreal 
aspects (of which tho importance is often exagger¬ 
ated), the attributes of life ” Sir William Hardy 
also urges that 44 at the prosont moment biology is 
overcharged with facts ”, and points out the 44 pro¬ 
digious services " which could be rendered by a 
mathematical physicist who had sufficient courage 
to “ leave his homo in the physical laboratory ” and 
44 come over the way ” to “ live with biologists under 
the same roof ” 

If the Faraday Society had done nothing more 
than provide a platform from which the urgency of 
this call could be announced, the organisation of 
tho meeting and the publication of the present 
report would have been sufficiently justified , the 
fact that the mooting was held in Cambridge may, 
perhaps, be interpreted as m some sense a challenge 
to the University to undertake the leadership in a 
new period of advance in natural knowledge 

(2) The modest volume of Prof V16s is at the 
same time an introduction to physical chemistry 
and a store of information as to its applications 
to biological problems It could only have been 
written by a physical chemist who had taken up his 
abode in a biological environment and thus acquired 
an interest in and an insight into the bewildering 
problems of living matter From this point of view, 
the fact that Dr V16s has been attached for some 
years to the faculty of medicine m the University of 
Strasbourg, instead of holding a general chair of 
physical chemistry, provides a sufficient explana¬ 
tion of the fact that the biological aspects of the 
subject really dominate the whole book, instead of 
being mere addenda to serve as a 4 bait ’ to entrap 
the interest of tho medical student, or 4 sugar and 
spice * to tiokle his palate when engaged m the com¬ 
pulsory study of an unpalatable subject The sym¬ 
pathetic introduction written by the dean of the 
Faculty of Medicine is more than justified by the 
whole heartedness with which Prof Vl&s has de¬ 
voted himself to his task 

The book itself is divided into three parts, dealing 
mainly with osmosis and related properties of solu¬ 
tions, electrical properties of solutions, and the 
h colloidal state , but there are two appendices, one 
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dealing with mterfaoial charges and the stability 
of suspensions and the other with the physical 
chemistry of bacteria and of the fluids of the body 
The second apjxmdix covers more than fifty pages 
and represents a course of lectures which has been 
delivered annually to the Faculty of Science during 
the past ten years It is of a different character 
from the earlier sections of the book, where the 
primary object is to give instruction in physical 
chennstiy, since its main purpose is to desen be the 
advanoes in knowledge vvhuh have l>een made aH 
the lesult of the application of physico chemical 
methods of investigation to biological problems 
Those who heard the recent Crooman Lecture will 
be inteiested to note the references made to the 
woik and theory of Boidct on toxins and anti 
toxins, but there is also a number of rcferi nees to 
tho author s own experimental observations 

The book is issued in a cheap and unpretentious 
form Its importance depends not merelv on the 
immediate value of the material which it contains, 
but also on the evidence which it affords of a grow 
ing collaboiation lit tween physicist anil biologist in 
the difficult but fertile study of living matter 

<* 

Index Londinensis 

Index Londinensis to Illustration# of Flowtnng 
Plante, Ferns and Fern Alins , being an emended 
and enlarged edition continued up to the end of the 
Year 1020 of Priizel s Alphabetical Registei of 
Representation# of Flowering Plants and lerns 
compiled from Botanuul and Horticultural Pub 
hcatwns of the X\JIJth and XIXth Centuries 
Prepared under the Auspices of the Royal 
Hoitioultural Society of London at the Royal 
Botanic Gardens, Kow, by O Stapf Vol 3 
Pp iv t-555 Vol 4 Pp iv + %8 Vol 5 Pp 
iv + 549 (Oxford Clarendon Press , London 
Oxford University Tress 1930-1931 ) £5 5s 

net each \ ol 

VOLUME 3 of this work appeared in June 
1929 It contains 555 pages and references 
to illustrations of all plants from Karina to Justin a 
inclusive Volume 4 was published in October 
1930 It consists of 508 pages and references 
to plants from Kadsvra to Pedtcellta inclusive 
Volume 5 appeared in February 1931 In its 549 
pages are to be found references to illustrations 
from Pediculans to Sapium inclusive Thus, such 
important genera as Pelargonium , Ptnus , Pirns, 
Primula , Rhododendron, rand Rosa are included 
As exemplifying how the same species may occur 
under different generic names in different parts of 
No 3207, Vol 127] 


the “ Index”, Pelargonium pollens, P parviflorum, 
P zonale , and others are found under Geranium in 
Vol 3 , Prunus Padus occurs as Cerasus Padus 
and Potamogeton palustris as ('omarum palnstre in 
Vol 2, Rhododendron indicum as Azalea in/hca m ' 
Vol 1, and so on Names are always quoted just 
as the author gives them from whose work the re¬ 
ferences are taken, and this necessauly involves 
the quotation of refeiences to the same species in 
diffetent volumes 

Sound orthography and grammatical correctness 
and consistency, though matters of minor import¬ 
ance, should not be conspicuous b^ their absence 
in a woik of this nature, and the “ Index ”, on tho 
whole, sets a good example in this lespect It will 
Ik? noted that tree names ending in us which 
have come down from the old classical writers, 
such os Quercus, Pinus, Rhus, Sambucus , are of 
feminine gender, while those of recent origin, such 
as Phyllanthus , Podocarpus, Pterocarpus , are mas¬ 
culine Again, the more correct spellings “ Pirola ” 
and ' Pirus ” nro used in preference to ‘ Pyrola ” 
and “ Pgr us ’ so commonly in vogue Ranun¬ 
culus accr ” is the name adopted for the common 
buttercupiuthi r than thoungianimation! ‘ R arris' f 
used by Linmeus , and this seems quite logical , 
but in the case of R palustris, the form jxiluster ” 
would have been more consistently correct The 
fact that some rather obscuie classical authors, 
like Ennius and Columella, have used the forms 
“ aens ” and “ palustris ” for the masculine gender, 
cannot alter the matter 

A few of tho features of the ” Index ” may be 
referred to here In accoidance with the most 
recent views, many of the old comprehensive genera 
have been broken up, so that, foi example, in the 
ease of the glass Festuca , there are now 25 lecog 
msed genera which formerly were all included 
m this genus These are all ananged alphabetic¬ 
ally and numbeied in sequence after the heading 
* Festuca Auct and to each species cited undei 
it a number is attached indicating to which genus 
it properly lielongs , thus, F duriuscula is a true 
Festuca as understood by Linnaeus, but F xnermis 
is a Bromus On the other hand, there are other 
genera, such as Bucetum and Gouima , which have 
been called Festuca but are not truly such There 
is thus the second heading Festuca Linn , followed 
by 4 ‘ Vide Bucetum , Gouima, etc ” Other genera 
m these volumes have been broken up in the same 
way, such as Echmocactus , Gnaphahum , Orchis 

In the “ Index ” will be found numerous refer¬ 
ences to Blanco’s “ Flora of the Philippines ” 
( 31 %! edition, 1878-80) Blanco was only an 
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amateur botanist and many of his illustrations 
are erroneously named The American botanist 
Merrill has issued a corrected list of Blanco’s 
names Hence, for each incorrectly named ill us 
tiation in Blanco there are m the “ Index ” two 
distinct references, one giving Blanco’s name and 
the other the correct name * fide Men ill ”, and 
m each case a cross reference to the other is 
supplied 

In some botanical works, the names on the plates 
aie different from those in the text referiing to 
the same plant This may be due to the fact that 
the plates were labelled and 'printed some time 
before the text was written, when different ideas 
of nomenclature had prevailed in the authors 
mind In these cases, again, there are two diH 
tinet headings in the “ Index ”, with the necessary 
cross-reference m each 

In John Hill’s ‘Family Herbal”, dated 1812, 
the illustrations arc mostly very crude, and often 
names quite foreign to our modem ideas have 
)>ecn given to the plants In these cases the 
fditor has interpieted the plants figured in terms 
of modem nomenclature For e vain pie, Malva 
moschata is called in the book ” Vervain Mallow 
Mcea” Every reference in the “Index” giving 
the correct name is always followed by the 
phrase “ fide Ed ” 

An interesting use to which the “ Index ” might 
lie put would be the tracing of the evolution of 
the art of depicting any well known or common 
plant But references to pre Lmntean pictures 
should, m most oases, bo sought for elsewhere than 
m the 11 Index ” W C W 


Our Bookshelf. 

Sexual Reform Congress , Ixmdon, 8 14 IX 1929 
W L S It World League for Sexual Reform 
Weltkga fur Sexualreform Ligue Mondiale pour 
la R^forme sexuelle Tutmonda Ligo por Seksaj 
Reformoj Proceedings of the Third Congress 
Bencht des dntten Kongresses Compfce rendu 
du troisidme Congrfcs Dokumentaro de la tna 
Kongreso Edited by Norman Haire Pp xl + 
670+8 plates (London Kegan Paul and Co , 
Ltd , 1930 ) 25* not 

The Report of the Sexual Reform Congress held 
in London m September 1929 contains material of 
interest to men of science as well as to those con¬ 
cerned with social and moral problems The 
reader will possibly turn first to Dr Norman Haire’s 
own paper on " Sterilisation, Abortion, and Birth 
Control ”, and will also read with interest Dr Ernst 
Grafenberg’s exposition of his silver ring method 
of preventing conception Dr Franz E HirschV 
paper on the use of blood tests as indications of 
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paternity, is also of interest, and the method seems 
to him to be capable of yielding fairly definite re¬ 
sults Dr M D Eder, on the “ Sterilisation of the 
Unfit ”, is rather doubtful as to the effectiveness 
of such methods in the present stage of our know- 
lodge We doubt, however, if eugemsts wnll allow 
themselves to be thus discouraged Dr Bernard 
Hollander, m his paper, Insanity and Divorce ”, 
urges the amendment of the law so as to allow 
divorce for incurable insanity 

Capt G Pitt Rivers, in his paper, “ Sex phobia 
and Marriage ”, claims to have established the 
interesting and (if true) highly important fact that 
i dense and increasing populations tend inevitably 
to yield a surplus of women This lends additional 
inteiest to Miss R B Kerr s remarks on the 
” Sexual Rights of Spinsters ” The writer claims 
that the increasing body of women who can afford 
to bring up one, two, or three children themselves, 
without the aid of any man, ‘ should at once bo 
sexually fiee ” Another interesting paper, especi¬ 
ally to medical men, will be that of Dr Abraham 
Stone on “ Pre Marital Consultation ”, though 
much of it is a counsel of perfection, ut the present 
time 

The value of the papei s in tins collection naturally 
varies Feeling themselves under a cloud of opposi¬ 
tion, the writeis occasionally adopt a propagandist 
attitude, and here and there we find traces of 
rhetorical treatment--not so glaring, however, as 
wo should find in the writings of those who take 
the conservative side in sex affairs On the whole, 
however, the scientific attitude mav be said to 
prevail J V Hakdwick 

Monographs of the Geological Department of the 
Hunlenan Museum , Glasgow University 4 
Reports on Geological Collections from the Coast 
hinds of Kenya Colony made by Miss M 
McKinnon Wood With Introduction by Dr J 
W Gregory and Report on the Ammonites by 
Dr L F Spath , Report on the other Mesozoic 
Mollusca and Brachiopods by Dr J Weir, 
Report on the Kamozoic Mollusca by L R Cox , 
Report on the Cheilostomata by Di HD 
Thomas , Report on the Eohinmdea by Dr 
Ethel D Cume , Report on the Corals by Dr 
*i W Gregory , Report on the Ostracoda and 
Foraminifera by Mary H Latham , Report on 
the Fossil Plants by Dr S Williams , Report 
on Igneous Rocks by Agnes Neilson, and on the 
Stratigraphy of the Kenya Coast lands and a 
List of Localities by Meta McKinnon Wood 
(Glasgow University Publications, 17 ) Pp vi + 
232 + 24 plates (Glasgow Jackson, Wylie and 
Co , 1930 ) 

The fossils described m this monograph were 
collected by Miss M McKinnon Wood from an 
area extending from 20 miles north of Malindi to 
about 15 miles south of Mombasa and stretching 
inland for 30 to 40 miles along the Kenya-Uganda 
railway The fossiliferous deposits dip gently 
toward the coast and are of Jurassic, Cretaceous, 
Miocene, Pliocene, and post-Pliocene ages The 
oldest formation of the coastal sedimentary deposits 
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is the Duruma Sandstone, from which only a few 
non marine fossils, affording but little evidence of 
age, were obtained It is thought that this sand¬ 
stone is mainly of Triassic age , but the lower part 
is probably equivalent to the Karoo Beds of South 
Africa 

The JuraHNic deposits consist of shales and lime 
stones which, from the evidence of the Ammon 
ites, appear to range in age from Bajocian to . 
Kimendgian The Cretaceous is represented by 
the Freretown limestone, which is regarded as of 
Urgoman age The Tertiary deposits form a narrow 
strip along tho coast, widening out to the north 
Of these, the Funda Isa limestones of Lower 
Miocene age (Aquitanian Burdigahan) contain a 
molluscan fauna closely related to that of con¬ 
temporaneous deposits in Madagascar, Persia, and 
India, but a small numbei of the species are known 
to occur in the Lower Miocene of the Mediterranean 
region and indicate that some communication must 
have existed between the two regions The North 
Mombasa Crag is of I^ower or Middle Pliocene age 
Tho mollusca in the post-Phocene deposits belong 
mainly to Hpoeies which are widely distributed 
throughout the Indo Pacific province, but include 
three species which are not known to be living on 
the west side of the Indian Ocean 

The Year Book of the Scientific and Learned 
Societies of Great Britain and Ireland a Reford 
of the Work done in Science , Literature and 
Art during the Session 1929-1930 by numerous 
Societies and Government lmiitidions Complied 
from Official Sources Forty-seventh Annual 
Issue Pp vn + 384 (London Charles Griffin 
and Co , Ltd , 1931 ) 18* net 

Messrs Charles Griffin and Co , Ltd , deserve the 
thanks of scientific workers generally for the 
money and oare they have expended during the 
past half century on the production of this useful 
reference book This, however, is to be the last 
time we shall be able to welcome its appearance— 
at least, in its present form For those who are 
unacquamted with the volume, we may say that 
it oontams particulars as to the names, addresses, 
meetings, membership, and publications of the 
scientific and learned societies of the British Isles 
and of Government scientific departments, and to 
each society, where the information is available, is 
appended a list of the papers read during the cession 
1929-30 The societies are classified by their sub¬ 
jects The information given is ‘official * in the sense 
that it is supplied by officials, honorary or other 
wise, of the societies, institutions, and laboratories 
dealt with, and we are grateful for the trouble they 
have taken 

Future issues of the book will be shorn of the 
lists of papers We are sure this is a wise decision 
Even though the lists aft the latest available to 
the compilers, the titles of papers read during the 
session 1929-30 seem out-of date in a reference 
book issued «m 1931, apg by their omission the 
size of the volume and cost of production should 
be considerably reduced This in turn should react 
favourably on the sales, tor the essential part of 
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the book for reference purposes will remain We 
hope it will be possible to re tarn the distinctive 
and serviceable binding m the new series 

A Handbook of English tn Engineering Usage 
By Prof A C Howell Pp vn + 308 (New* 
York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1930 ) 12* 6d net 

Ir is seldom that a book appears which can be 
regurdod as unique m the subject matter with 
which it deals , but this may be truly predicated 
of Prof Howell's engrossing work It is a shimng 
example of the principles enunciated, and it is 
pleasant to peruse the flowing periods and in¬ 
cisive remarks permeating the pages The advice 
that a water should project himself into the 
reader’s position is well urged A fault to which 
attention may be directed, however, is that the text 
is unduly protracted, and there is a tendency to 
reiteration In places, too, are encountered errone¬ 
ous examples on phrasing—such as “ The message 
| will be delivered to whoever is authorized”, “The 
kind of pens is tho best ”, “ one must write his 
paragraph ” may be cited For a book on 
engineering phraseology there are too many 
examples of non engineering sentences given as 
illustrations Tho author's remarks on reviewing, 
editorials, and cognate matters are inspiring 
In a work like the present, the use of “ the 
same letter ”, when “ a similar letter ” is intended, 
would not be expected In conclusion may be 
commended the maxim on p 93, “ There is a vast 
difference between having to say something and 
having something to say ” P L M 

Vertebrate Embryology By Prof Waldo Shumway 
Second edition, thoroughly revised Pp x + 311 
(New York John Wuey and Sons, Inc , Lon¬ 
don Chapman and Hall, Ltd , 1930 ) 18* 0d 
net 

The text-book of vertebrate anatomy by the pro 
feasor of zoology in the University of Illinois was 
so eminently useful, being concise and lucid, and 
illustrated by an adequate number of very clear 
diagrams, that it is not surprising to record the 
appearance of another edition, which has been 
revised and improved It provides an account of 
the early development of Amphxorus, the frog, the 
chick, and man, the formation of their germ-layers, 
ombryomo membranes and bodily form, and an 
excellent section dealing with organogeny The 
third part of the book consists of a very instructive 
atlas of sections, which includes drawings of a 
valuable series of pig embryos Part four is con¬ 
cerned with technique and deals with the prepara¬ 
tions* of embryologioal material, the use of the 
microscope, the making of drawings, and reconstruc¬ 
tions 

This book can be recommended to any demon¬ 
strator of zoology or anatomy who wishes to pro¬ 
vide a course that is Well adapted to the needs of 
the medical student In those laboratories which 
are so fortunate as to possess the necessary embryo- 
logical material, the book will serve as an excellent 
guide to the student 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writer8 of t rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

An Egyptian Axe-head of date 1800 BO 
It* Investigation and Reproduction 

Some months ago, Mr Guy Brim ton asked me 
whether I would examine and report uj>on an Egyptian 
axe head Jt was one of several specimens of the 


The axe head, the outline of which is shown in 
Fig 7 ( x j), was coated with a green patma This 
bore the pattern of the fibre wrapping in which it 
had been enclosed It was lemovcd by means of a 
wire brush with dilute hydrochloric acid Underneath 
was a thm layer of cuprite which coated the metal 
Tins also was removed The metal itself was copper- 
coloured, but etching with ammonium persulphate 
developed a dendritic structure on the surface which 
showed that the material was not pure copper but an 
alloy of high copper content The appearance of the 
deeply etched surface at a magnification of 7 diameters 
is shown m Fig 1 The dendritic structure also 
showed that the axe head was made from ‘ cast ’ 
matoiiftl and the fact that the dendntifl weie not 



it may be of interest if I add that, except in one 
particular—and this, I think, would only be noticed 
by experts—the specimen has been in no way injured 
I emphasise this, because the natural objection to 
their injury or destruction is the reason why so few 
investigations have been allowed to be made of ancient 
metal specimens 
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had completely recry stall lsed and that the resulting 
crystals wore twinned This showed that the casting 
had been worked to some extent and had been an¬ 
nealed during or after this treatment These twin 
crystals are shown in Figs 3 and 4 at 100 diameters 
magnification The dark markings (called 'cores’) 
represent some of the original structure of the specimen 
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and constitute definite evidence that it is an alloy re hammered Brmell hardness measurements of 

Speaking broadly, the reorystallised grains were undis the alloy were made at all stages of the above treat- 

tortCMl, but some of the twin bands were slightly bent, mentfl They are shown in Table I 
as is clearly shown in Fig 5 at 250 diameters mognifi As will be seen fiom the table, the hardness of the 



h ia 5 > 250 Fid 0 y 250 


cation Thm slight local distortion of the structure re hammered alloy agieed satisfactorily with that of 
indicates that the annealed axe head had been sub the axe head 

joeted to a comparatively mild and rathei uneven form The mu restructure of the le hammered costing is 
of cold woikmg, such as hammering shown in Fig 0 at 250 diameters magnification A 

The Bunell hardness of the axe head varied from comparison of the crystal gram size, the distortion of 

about 90 on the fiat to 112 at the edge The hardness, the twin bands, and the unevenness of the etching 

measured with a 1 mm diameter ball, varied consider (winch represents the coring in this photomicrograph) 

ably from place to place on the Rinface, indicating with the corresponding features in Fig 5 shows that the 

either that the axe head was not homogeneous 
or that it had been unevf nly work hardened 
Both these < onclunions are in agieement with the 
micioscopic ovidente The hardness measure 
ments aie shown m Table I and m Fig 7 

Chemical analysis showed that the axe head 
contained 90 9 pi r cent of < op] km , 1 5 per cent of 
arsenic, 0 7 per font of iron, and 0 2 per cent 
of tin The remaining 0 7 per cent included small 
quantities of nickel, sulphui, and oxygen 

An experiment vuvs then made to reproduce 
the axo head An alloy of the samo shape and 
composition was cast in sand and was then sub 
jected to the mechanical ami thennal treatments 
which the microscopic and haidness data m 
dicated the Egyptian axe heml had received 
First of all, the casting was hammered lightly 
with a 7 lb hammer It was then annealed for 
periods of 15 minutes at intervals of 5<F C 
from 400 u C upwards until the metal rociystalhsed alloy synthesised in the laboratoiy markedly resemblod 

and,, the crystal grain size became approximately the axe head both in microstructure and in hardness 

the samo as that of the axe hoad This occurred at The experiments all load to the conclusion that the 

Egyptian axe head was cast to shape, worked to 
some extent—no doubt by hammering —and annealed 
~~~| at about 700° 0 either during or after the mechanical 

_ working In order still further to test these doduc 

Aver tions, the axe head itself was annealed at 700° 0 for 

age 15 mmutes and its Brmell hardness then measured 
The readings which are shown in Table I (line 2) are 
, in good agreement with thoso of the annealed casting 
[jj (line 5) 

oe The hardness at various points on the surface of 

the axe head before and after annealing are shown m 
os Fig 7 It will bo notioed that the hardness of the 

- edge, originally as high as 112 Brmell, was reduced 

700' C The pionounced'* coring ’ of the cast alloy to about 55 by annoaling It was thus approximately 

became less distinct as the annealing temperature was halved This means that the work hardening capacity 

raised, and at 700° C was comparable with the etruc- of the alloy is high Although the maximum hardness 

ture of the axe head The annealed alloy was finally of the edge is somewhat surprising, considering the low 
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alloy content of the copper and the comparative mild 
ness of the cold working, it is not so high as to lend 
support to the view that the Egyptians possessed a 
method of hardening copper with which we are un 
acquainted The hardness of the axe head was pro 
duced partly by alloying and partly by cold woikmg 
By a suitable choice of alloying elements and more 
effective mechanical treatment, mud) greater hardness 
can be produced to day 

Ono fuither conclusion may be drawn This in 
vestigation has made it possible to answer the question 
whether hardening by cold work is pomianent m 
an alloy of this type at the ordinary temperatures 
According to Mr Brunton’s view, the axe head is 
more than 3700 years old When I discussed this 
question with him and tho extent to which this date 
might be in doubt he was willing to advance it 200 
years but no more Accepting tins, its ago is at least 
3500 years No one, of roui-se ran savwliothei it has 
lost any of its original baldness, but it is quite clem 
that it has it tamed a considerable amount of work 
haidness thioughout this long pencil 

I wish to in knowledge the assistanc e of two mem 
hers of m\ staff, Mr V W Dannatt and l)i M S 
inshei, in the above investigation 

H V H (’AKPENTfR 
Royal School of Mines South Kensington, 

London, S W 7, Match 9 


Constitution of Rhenium 

()win n to the kindness of Di Noddock who pro 
vidod mo with a sample of the heptoxiclc of his 
lecently discovered element rhenium, 1 have been 
able to obtain its mass spectium Ke a () 7 is a slightly 
volatile greenish crystalline solid Jts vapour was 
first admitted to the discliaige like that of osmium 
tetroxide, but with no success Tho solid was then 
introduced into the discharge tube and heated in the 
cathode ray beam, but although the volatilisation 
was ultimately such as to cause a visible dark layei 
on the hui rounding walls, not the slightest sign of its 
mass spectrum could bo obtained The substance 
seemed hopeless, so I proceeded to my next invostiga 
tion, which was ail attempt to got the mass spoctrunv 
of gold by volatilising its i blonde This compound 
is unstable and, as tho pioseneo of halogens had on 
some previous occasions brought out the linos of other 
bodies m a remarkable way, it seemed just worth 
while to volatilise it m the discharge tube before the 
rhenium oxide deposit had been removed from the 
walls This procedure was successful beyond all 
expectation Although no lines of gold were visible 
the doublet lines of rhenium appeared in great m 
tensity and in addition wore repeated 115, 32, and 48 
units higher as ReO, ReO a , and ReO a , so giving un 
usually convincmg evidence of its constitution 

Rhenium consists of two isotopes, 185, 187, as was 
expected from the general rule that complex elements 
of odd atomic number (above 9) consist of two odd 
mass numbers two units apart, but it is the first 
element analysed m which the heavier lsotopo is the 
more abundant The ratio of this abundance was 
estimated photometrically by ftnalojjv with the mor 
cury Lines to be 1 62 1 The position of the luie 

203 due to Re l87 0 in the mercury group was used to 
determine its packing fraction, which is - 1 j 2, the 
same as that of osmium From these provisional 
values the atomic weight on the chemical scale works 
out at 186 22 ±0 07, in good agreement with Hfimg 
schmid’s latest value of 18631 The strongest 
isotope of rhenium is isobaric with the woakost of 
osmium F W Aston * 

Pavendish I ahorHtorv Cambrel era Mar 31 
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The Behaviour of Antiknocks 

It is generally agreed that it is the metallic radiole 
of an organometullic antiknock compound that is 
mainly responsible for the delaying of the oxidation 
of a combustible mixture That the metal atom is 
in an oxidised Htate before it becomes effective, was 
an mfercru e made on the basis of many different ex 
perimontal facts, for example, the behaviour of potas 
slum vapour, 1 hut it has not been proved directly 
Wo have recently been able to show that a small 
quantity of lead tetraethyl vapour, when let into an 
evacuated vessel heated to 265 J C into which a 
charge of pontano vapour and oxygen is afterwards 
introduced, will not affoc t tho course of the com 
bustion to anv great extent and may even accelerate 
it, but that if some oxygon is let into the vessel before 
the lead tetraethvl vapour, and then this followed 
by the bulk of the c harge, tho combustion is invariably 
stiongly inhibited These experiments provide duect 
evidence that the lead must first he oxidised before it 
is effective as an inhibitoi It is possible that the 
ntc derating effect is due to the C 2 ll fi radicles which 
help to sLait reaction chains, but that lias yet to be 
pi oven A Eu futon 

L M PlDUtON 

Clarendon Laboratory, Oxford 

1 Sic Lfcrton and Gates, J Inut Pct/n Tech 13 244 1 i>27 


Pasteurised and Raw Milk 

In Nature of Mai 21, p 4(1(5 an abstiact appears 
of a report issued by tho Department of Health foi 
Scotland on “Milk Tests in Lanai kwhue St bools”, by 
(r Leighton and P L MrRinlay Jn this experiment, 
ncaily ten thousand school children received a supple 
mentftiv latiou of three quaiteis pint of milk daily for 
about four months Two unpoitant tables from the 
report showing the average increases in height and 
wt ight of the children, divided into 14 groups by age 
and sex, are reproduced 

The special point to which wo wish to direct atten 
tion (oiueins the apparent contiast in the effects of 
pusteunsed with that of taw milk About half the 
children reteiving milk < oriHUined it raw, while the 
other half wore supplied with milk from the same 
soim ( which hail been pasleunscxi It is somewhat 
unfortunate, however, that the recipients ill the same 
school wore never so divided, the whole of the milk 
supplied to any one school being either mw or pas 
teunsed In the absence of the records from the 
sepaiate schools it is impossible altogether to elirnin 
ate the doubt which this choice of method mtioclucos 
noveltheless, the rejiort ((includes with the statement 
(P 20) 

“ In so tai as the conditions of this investigation are 
concerned the effects of raw and pastern ised milk on 
growth m weight and height are so tar as we < an judge, 
equal ” 

Hie importance of such a conclusion, if well estab 
lished is manifest It is howcvci open to some 
question, foi Table 12 printed on the Hamepage, shows 
that of the 14 groups (by age and sex), pasteunsed 
milk gave a greater mcioase in height in only 2 
gioups, the increases were equal in 1 group, while in 
11 gioups the mw milk gave the greater increase If 
we may regard these as 14 independent experiments, 
the different e from expectation on the hypothesis that 
raw and pasteurised milk have the same effects, is 
such as would only occur once in about ninety trials, 
and it seems evident that the conclusion should have 
been that the growth response in height to raw milk is 
significantly greater than that to pasteurised milk 

In oider to examine the magnitude of the difference 
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we have calculated from Tables 6 and 7 of the Report 
the average increments m the control, raw milk and 
pasteurised milk groups, weighting the averages given 
Recording to the total numbers of boys and girls in 
each group In this way we find an average increase 
in height and weight, standardised for age, for the 
whole group of children observed From the average 
increase, the excoss ascribablo to milk feeding is 
obtained by subtraction, and the relative value of 
pasteurised as a percentage of the value of raw milk, as 
measured by increase m growth, is calculated from the 
two differences 


Average Increases in Weight in Ounces 



Control 

Boys 

Haw Milk 

Taste ur 
Iflftd 

Increase 

10 041 j 

13 780 

12 507 

Excew* over conti ol 


3 739 

2 406 

Value per eont 


100 0 

66 0 



( ontrol 

Girls 

Haw Milk 

Pasteur 

teed 

j Increase 

9 755 

14 315 

13 907 

i Excess over « ontrol 


4 560 

4 152 

l Value per teat 


100 0 

01 1 


In weight the average increment ascribablo to the 
consumption of about 10 gallons of milk is a little 
inure than 4 ounces, being a little more for girls than 
for boys In both sexes the pasteurised milk gives a 
lower return, the increment ratios being 60 0 per cent 
in the case of boys, and 01 1 per cent in the case of 
girls In respect of growth m height the contrast is 
even more striking 


Averagf Increases in Height in Inches 



Boys 

t ontrol 

Haw Milk 

Taste ur 
teed 

Increase 

Excoss over control 

Value per ient 

0 7274 

0 8145 
0 0871 

1 100 0 

0 7707 

0 0433 
49 8 



Girls 

l ontrol 

Haw Milk 

Pasteur 

teod 

Increase 

Excess ovor control 

V aide per cent 

0 7300 

0 8140 
0 0840 
100 0 

0 7889 

0 0589 
70 1 


Measured by its effect m increasing growth m height, 
pasteurised milk appears from these data to have only 
half the value of raw milk in the case of boys, and 
about 70 per cont of the value in the oase of girls 
These results are put on record to avoid the danger 
that, from a superficial examination of the report, the 
conclusion should be drawn that this extensive experi¬ 
ment demonstrates the equivalence of pasteurised and 
raw milk In reality the reverse is the oase , and the 
very marked difference in response to two materials, 
which in their gross nutritional contents are so closely 
equivalent, raises a problenp. of very great interest, 
which can probably only be cleared up by more de¬ 
liberate experimentation The contrast between the 
response to pasteurised milk and that to raw milk is 
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of value also in interpreting the difference between the 
milk-fed and the control children, for it would evi¬ 
dently be extremely rash to draw from the experi¬ 
mental results the * natural ’ conclusion, that the 
increases induced by milk feeding indicate that the 
Lanarkshire children are, in their normal diet, in¬ 
adequately supplied with such nutrients as fat, protein, 
or sugar, which are contained equally by the raw and 
by the pasteurised milk 

R A Fishmk 

Rothamstod Experimental Station 

S Babtlbtt 

National Institute for Research in Dairying, 
University of Reading 

Capture of Electrons from Mercury Atoms by 
Positive Ions of Helium, 

In a recent paper 1 we gave an account of some 
experunents on the determination of the mobility of 
ions m helium gas at a pressure of 360 mm of mer¬ 
cury We found that tho mobility of the positive 
ions decreased when small traces oi other impurities 
were introduced into the apparatus, and w© inter¬ 
preted the results as duo to an ‘ exchange * pheno¬ 
menon Bimilar to that observed by Kallmann and 
Rosen m the case of high speed positive ions On 
this view, when a helium ion * collides 1 with an 



Fig i 

impurity molecule there is a certain probability that 
an electron will bo captured from the impurity by the 
ion The impurity ion so formed will not lose its 
charge in collisions with other helium atoms, because 
the ionisation potential of helium is greater than that 
of any impurity and the speed of the ions m our 
experiment is much too small to supply the energy 
required for the transition For this reason, a very 
small concentration of impurity is sufficient to change 
completely the rate at which the positive chaige is 
earned through the gas 

In our first experiments we had not sufficient 
control of the punty of the gas to identify the im¬ 
purities which gave rise to ions of smaller mobility 
We have now made experunents m a new apparatus 
in helium at 20 mm pressure and have obtained a 
definite example of the exohange phenomenon from 
helium to mercury 

In our method of measuring the mobility of ions 
in gases, a peak is obtained m a current frequency 
curve for each type of ion present (Fig 1), Curve I 
shows the curve which we obtained for positive ions 
in pure helium in a baked-out apparatus, mercury 
vapour being excluded by liquid air traps. On 
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dmitting mercury vapour to a concentration of one 
art w 30,000 of helium, Curve II was obtained It 
nil be seen that instead of the original single peak, 
wo peaks are now present The peak at the higher 
requenoy coincides in position with the original single 
teliura peak and is due to helium ions which have 
reversed the apparatus without losing their charge 
y interchange to mercury The peak at the lower 
requency indicates the presence of mercury positive 
ons which have been formed by electron capture 
rom helium ions On freezing out the mercury with 
iquid air, Curve I was again obtained Curves III 
ud IV are for successively smaller concentrations of 
nercury and show corresponding reductions in the 
lumber of mercury ions Though some of the mercury 
ona may possibly arise from collisions of mercury 
Toms with metastable atoms of helium in the 
leighbourhood of the primary source of ionisation, 
he greater number at least must be due to electron 
xchange This was shown by giving the ions a 
onger life before entering the analysing part of the 
apparatus , the relative number of mercury ions was 
hen found to increase, roughly linearly with the age 
>f the ions 

These results not only give an illustration of 
ilectron capture but also afford a method of detormin 
ng the mobility of positive ions, other than those 
)f helium, moving m helium gas Thus the ratio of 
he mobility of a mercury positive ion m helium to 
lmt of a hohum ion in helium is 0 55 

Also, by repeating the measurements with known 
nmutc concentrations of other gases, we may hope 
o determine the target area for electron capture 
^resented by their molecules to helium ions of vor^ 
ilow speed Experiments on those lines with hydrogen, 
ntrogen, and other gases as impurities are now in 
irogross C F Powell 

A M T\ndali 

Henry Herbert Wills Physical Laboratory, 
University, Bristol, 

Mar 25 

* Tyndall and Powell, Prof Jiot/ Soc , \nl 129 , 1930 


Spectra of the Helium Glow Discharge 

Fob some time past we have been investigating the 
cold cathode glow discharge in helium with probe 
wires, for approximately * normal * conditions at a 
pressure of about 1 mm of mercury The work with 
c athode falls in potential less than 100 volts is still 
incomplete, but two cases m which wo have been 
able to correlate the spectrum with the electrical data 
are of some interest 

The nrst concerns the distribution of intensity m 
the arc spectrum (He I) This is well illustrated by 
the behaviour of the lines at 5016 A and 4713 A , 
the latter being very feeble compared with the former 
m the negative glow, whilst the two are of compar 
able intensity in the anode glow From the current 
voltage characteristics of the probe wires, we find 
that the distribution of velocities amongst the elec 
trons is not Maxwellian in the negative glow, but can 
be represented fairly closely by the superposition of 
several Maxwellian groups , in a typical instance, the 
temperatures of these were 300,000°, 54,000°, and 
4900°, and the concentrations 8 x 10*, 5 x 10\ and 
1 * 10® per o o respectively In the anode glow, in 
another instance, a single group was present, with a 
temperature of 60,000° From these numbers, we 
can calculate the relative intensities to be expected 
for the lines, from data given by Elenbaas 1 for their 
intensities when they are excited by electrons of 
definite speeds It can be shown in this way that 
*5016 would be expected to be about 17 tunes as 
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strong as *4713 m the negative glow, but only 4 5 
times as strong in the anode glow, m reasonable 
agreement with our visual estimates Our previous 
conclusion * that electrons with anything like the 
full cathode voltage arc not present in at alHarge num¬ 
bers under these conditions also receives confirmation 
from the extremely feeble intensity of the spark line 
\4686 

The second observation is that Seeliger and 
Mierdel’s suggestion that motastablo atoms are 
rapidly destroyed by slow electrons 8 finds support 
from our measurements if at least one of the two 
atoms winch go to the formation of a molecule He t 
is initially in such a state It is found, as Seeliger 
and Mierdol supposed, that helium bands appear 
only in those parts of the discharge where there is a 
considerable concentration of relatively fast electrons 
(with energy greater than 20 election volts) and a 
small concentration of slow electrons (with energy 
less than about 1 electron volt) The kinetics of the 
processes involved are not clear, but the atomic 
process coming into play m the destruction of meta 
stable atoms by slow electrons is possibly the oonvorse 
of that which causes the sharp maximum in their 
excitation functions H MoN Cowan 

VV L Brown 
K (1 Emeli^us 

The Queen’s University, Belfast, 

Mar 28 

1 ZnU f Phytnk B9, p 289 1030 

* Ph\l Mao 7 p 17 , 1029 

• Znt* / Vhytik, 19 p 230 1023 


Isostasy 

In scientific literature of to day dealing with geo 
physical matters one frequently meets assertions that 
the hypothesis of isostasy is universally established 
Prof Heiskanen begins a recent article, 1 “ In recent 
years geodesists, geophysicists, and geologists have 
stuilied extensively lsostatic compensation and it can 
be considered as a provod fact that isostatic compensa 
tion prevails, at least m North America (Hayford, 
Bowio), m India (Pratt, Airy, Burrard, Crowthwait), 
etc ” I consider this statement far from true as 
regards India Pratt and Airy, whose work is pub 
lisned in the Phil Trans Roy fooc (1854-59), had 
only three values of the meridian value of the deflection 
of the vertical on which to base their studies Pratt 
suggested the idea of mountain compensation, but ho 
did not completely satisfy the observational points 
Burrard m 1901 * did not agree with Pratt’s con 
elusion , later on, however, in 1918, 8 by extending 
the scope of Hay ford’s isostatic hypo thesis to includo 
compensation of density anomalies, he was able to 
satisfy the observational data then existent in the 
Himalaya and neighbouring regions by attributing 
appropriate depth to Buch anomalies Croathwait in 
1912* wrote “Speaking generally, it would appear 
that isostatic conditions are much more nearly realised 
in America than in India” He had made the necessary 
calculations for the Hayford deflection at 102 latitude 
stations ami 18 longitude stations distributed over 
India 

My recollection of the opinion held m 1912 in the 
Survey of India was that a state of isostasy did not 
exist in India Later, m 1618, Burrard was inclined 
to think otherwise 

Since 1918, however, the results of observations at 
many more deflection stations have been considered 
(229 latitude, 19 longitude—227 azimuth) We have 
studied these intensively during recent years Mean¬ 
time the number of pendulum stations has increased 
from 118 in 1918 to 205 in 1930 The form of the 
geoid as traced from the value of deflection has been 
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supported by its accord with the pendulum anomalies 
The cone!unions drawn aie as follows 5 

(а) That m ptninmilar India in general, lsostatic 
comperwation definitely does not prevail An area 
of 100,000 sq miles in the Gangetic Plain shows an 
anomaly ranging from 1000 to 6700 feet equivalent 
surfaco ro(k, while north of Nagpur is an area of 
50,000 sq miles with anomaly ranging from - 1000 
to - 3700 feet of rock 

( б ) That in Himalayan legions there ih some mea 
sure of compensation , but the total aita in which 
adequate observations have been made is small 

It is entirely wrong then to quote India as a iegion 
supporting tbehypothesisof H ay ford isos tawy Isostasy 
may prevail in the Himalaya, as Pratt suggested , but 
it does not prevail over the remaining portion of India 
J 1)E Graaff Hunteh 
{Direct oi, Geodetic Branch) 

Survey of India, Geodetic Bianch Office, 

Dthia Dim, Jan 25 

1 lRONtfls\ nn<l the. Iltfiin of till tartli American Journal of 
.Sr letter \ol 21 No 121 Jammrv 1931 

1 Sumy of India I’rofrMKwnal 1'nper No 6 

1 Hurv<> uf India, Rrofrnmimal Paper No 17 

* Hur\tv of India, Vrofesnnnal Paper No M 

* lit tail* of ull the work nrc given in ( rodeti Report*, %ol 1 1 5 


Origin of Cosmic Radiation 

The frequency v of radiation can be deduced from 
its absorption p. by means of the well known formula 
of Klein and Nishina , 1 which ean be jmt in tho fonn 

IrNj* ( hv \ 

^ m l c 4 J Kmc 1 ) 

Tins gives fiequancus which agiec well with expeu 
ment up to the fuqtunt its of tho hardest y rays , 
bevond this it is impossible to test it 

The formula supposes absorption to result entirely 
from scattering by free electrons (N per cubic (m ) 
In dealing with 7 radiation, nil extra nuclear elec 
lions aie tieaterl as fret, since (in the language of 
clasHU nl theoiy) then pet tod of oscillation is long 
compaied with the period of the incident radiation 
The nudeai elections and protons have ‘periods of 
oscillation 1 compaiable with those of 7 radiation 
and so must not be treated as free, except when the 
incident radiation is of far shortei penod than 
7 mdiation (Wmc radiation comes within this 
latter category, whence it apptais probable that m 
deducing tho wave length of cosmic radiation by the 
Klein Nislnna formula N ought to icfer to all elec 
trims, nmleai as well os extra nucleai, and not merely 
to the latftr A second term ought also to be added 
to repiesont scattering by protons, but calculation 
sliows that this is entirely insignificant The effect 
of taking the nuclear electrons into account is to 
double, 01 more than double, the absorbmg power of 
all,atoms except hvdrogen It increases the absorb 
mg power of watei for cosmic radiation to eighty per 
cent above tho value usually calculated 

The following table shows the absorption (per 
metre of water) calculated for the radiation produced 
by the synthesis of iron, and by the annihilation of 
1, 2, and 4 protons and their accompanying electrons 


Pivots* 

hv 

me 1 

< alcnlated p 

Observed u 
(Regener) 

hxtra 

nnrlear 

electrons 

All 

electrons 

26 H —y Fe 

876 1 

0 076 

0 136 


+ - — fcO 

1845 ! 

0 039 

0 071 

0 073 

+ + - - — 

3690 * ^ 

0 021 

0 038 


!! 1 !)->° 

7380 

0 011 

0 020 

0 020 
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The last column gives the true absorption of the 
two most penetrating constituents of cosmic radia¬ 
tion, os analysed by Regener B The agreement with 
the figures in the preceding column is probably well 
within errors of observation Although the problem 
is bosot by eveiy kind of uncertainty, this agreement 
at least suggests that the most penetrating constituent 
so far observed in cosmic radiation may originate in 
the annihilation of an a jiarticle and its two neutral¬ 
ising electrons (the comjionentH of a helium atom), 
while tho next softer constituent may onginate in the 
annihilation of a proton and its one neutralising 
electron (the components of a hydrogen atom) 
Such an interpretation leaves no room for radiation 
originating in the simultaneous annihilation of two 
protons und two electrons which would result in a 
unit decrease in atomic number Although tins may 
seem HUipusing at first it accords well with tho 
marked differentiation between elements of (Kid and 
oven atomic numbers, with the fact that radioactive 
atoms eject a particles but never protons, with the 
fact that no atom of atomic weight 2 is known, 
and also, I think, with the general Hpirit of nuclear 
physics 

These two constituents appear to be far too hard to 
bo pioduccd by the synthesis of non, while l he sy nthesis 
of heavier elements would setm to be ruled out by their 
rarity in the universe If the annihilation of matter is 
the true oiigm of tho two hardest constituents of the 
cosmic radiation, it would seem likely that these and 
these alone form tho fundamental radiation and that 
all other constituents joprosent mere softened 01 
degraded forms of these No calculation I have ever 
been able to make seems at all fuendly to Millikan’s 
suggestion 3 that the hardest radiation of all has its 
oiigm m the synthesis of non J H Jeans 

Dorking, April 9 

1 Natirk 122 p 398 Sent 15 1928 
1 Natlrl 127 p 233, *eb W 1931 
• Physical Jhcteu, ieb 1931, p 260 


Chemistry of Vitamin B a 
A t HiMK al study of vitamin B, in a cold aqueous 
extract of commoicial liver extract (Eli Lilly, No 343) 
has been made This solution m very rich in vitamin 
B,, being effective in producing good growth in young 
rats on a B, deficient diet, in a daily dose representing 
40 60 mgm of the original liver extract 

Picric acid and benzoyl chloride do not preoipitate 
tho vitamin, nor is it precipitated or destroyed by 
nitrous acid It is not precipitated by flavianic acid 
Neutral lead acetate partially precipitates the active 
material both at pH 4 6 and 7, while litharge does not 
reeipitate it at all Silver nitrate precipitates the 
ulk of the vitamin Baryta does not precipitate it 
oithor in an aqueous solution or in a medium of 50 per 
cent alcohol * Nonte ’ charcoal adsorbs the factor at 
tho natural pH of the aqueous liver extract (pH 4 6 ), 
which, however, could not be eluted by acid, alkaline 
or neutral water alcohol mixtures, or by a dilute 
solution of saponin Three extractions with 30 per 
cent propyl alcohol appeared to extract it partially 
with a considerable Iohb of activity Treatment with 
phosphotungstic acid gives an inactive precipitate and 
a filtrate with a small degree of activity A combina 
tion of the two is equally unsatisfactory Esterifica¬ 
tion with ethyl alcohol leaves the bulk of the activity 
in the non estenfied portion, the ester itself being 
almost wholly devoid of activity Trypsin has no 
effect on the vitamin 

On the basis of the present evidence it appears that, 
if the vitamin is a single ohemical entity, it is prob¬ 
ably not a base, an acid, or a peptide, but a neutral 
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substance Preliminary experiments on the electro 
dialysis of vitamin B„ earned out with Mr T W 
Birch, also appear to support this conclusion These 
fractionation experiments have given the general 1 m 
pression that vitamin B a is fairly readily adsorbed by 
neutral precipitates Thus, the partial precipitation 
by lead acetate and also by silvtr nitrate is piobably 
merely due to the adsorption of the vitamin on to the 
precipitates formed 

Though the liver extract is potent in both vitamin 
B s and the factor specific for pemu inus annuma they 
appear to be different from evidence of the methods 
ol their fractionation and also on other grounds 

The stability of vitamin B a to heating undei pressui c 
in an alkaline medium shows curious discrepancies 
Commercial livor concentrate and tommoicinl yeast 
extract (‘marmite’) arc both fairly stable to auto 
claving at pH 1) at 124° C , while aqueous extracts 
made from brewer's yeast, fresh ox li\er, and ox 
muscle are markedly unstable under the same eon 
ditions The stability appears to be connected with 
the presence of certain protective materials in a given 
fraction 

The vitamin is stable to sulphur dioxide hydiogen 
peroxide, and ozone B C (Juha 

Bioc hemical Laboratoiy, 

Cambridge 


Embryology and Evolution 

Dk A Piney, in his letter to Nail he of 28 
uccuses me of reviving a dormant form of vitalism 
hut with the deification of entelechv I certainly have 
no association He says The Htenlity of vitahstic 
hypotheses in the past leads one to doubt then 
fertility in the future ”, but the fecundity of alterna 
tive hypotheses is not conspicuous 

Di Piney defines science in inodo et Jurma with 
masterly assurance that the man ut sc lenco has no 
concern with what lies outside his c onceptual schemes, 
vet the actual instability of such schemes indicates 
that the real motive of the scientific woikor is the 
attempt to discover what Dr Piney himself admits 
may be of the greatest impoitance 

As biologists, whether wo incline to the belief that 
the living cell is something self contained and per 
fectly unique in the universe, or whether we suspect 
that it, in common with the rest of matter, is subject 
to obscure external forces, oui confession m legard to 
the control of vital processes, so far, is one of ignorance 
But thoBe of us who feel that the living cell is a machine 
ui miniature, the very life of which dejiends, as a 
familiar fact, u|>on its reception of electromagnetic 
radiations of the ordei 8000 to 4 x 10 fl A , may peihaps 
be pardoned for suspecting that the protoplasmic cogs 
are driven by external forces, even though we profess no 
adherence to the views of the great Nicholas of Cusa 

Maicolm E Macoreoor 

Wellcome Field Laboratoiy, 

Wisley, Surrey, 

Mar 21 


High-flying Egrets at Night 

Astronomical and ornithological readers of 
Nature may be interested to hear of a somewhat 
extraordinary experience I had rather early m the 
morning of Feb 16 while sweeping for comets 
About 12 30 A M I was suddenly startled to see in 
the field of view of my 7f inch reflector, using an eye¬ 
piece giving about 36 power, about twelve to fifteen 
large golden coloured objects, like third magnitude 
stars much out of focus, and thus enlarged, crossing 

No 3207, Vol 127] 

* 


the held at a fair pace At first I wondered what it 
could be It was as if a star cluster like the Pleiades 
had suddenly taken to flight I soon recognised as 
J followed the objects m the telescope that they were 
a flight of the little white egrets, passing a little more 
than a mile away, and so high up that the electric 
lights of the city lit up the undei side of their wings, 
giving them a golden colour like stais I followed 
them foi about two minutes fiist in the reflector and 
thf n in the finder, until they got out of my reach 
towards the west When first 1 saw them they were 
perhaps a little to the east of the Southern Cross, 
and about the same altitude, say 45°-60° They 
travelled west and passed 4^ oi 6 J below Canopus, 
and then I lost tht in, as they got too far wost for my 
balcony 

These egrets ate often seen m these parts following 
cattle and eating the flies in their track or on their 
bodies It would be inter* sting to know if anyone 
has st en such a thing at night befoie They were 
flying in a wedge shape, and I could see the motion 
of thou wings probably about one mile high and one 
mile away Of course, m the daytime birds have 
been seen l tossing the sun's disc, hut this was mid 
night 

Theodora B Bi \tkwa\t 

P O Box 7 r >32, Johannesburg, 

Feb 16 


Fine Structure in the Mercury Singlet Terms* 

A Correction 

I wish to direct attention to an erroi in the par¬ 
ticulars 1 have recently given 1 of the fine structure of 
the line \62 J4 (7 hS 0 - 9 'P^ in ineu ury The positions 
of the components g anil / given os - 0 406 and 
- 0 696 cm _1 , are a< tually 0 306 ami - 0 644 The 
diagram m b ig 2 requires a conaspondmg emendation 
Theeonet ted value 306 for t he intei vaW>/ in 7 l *S 0 9 l P t 
now agrees reasonably well with the interval 308 (be) 
of X5676 (7®^ - 9 l P } ) and its piovious allocation to 
the 9 1 P 1 level is thus conhirned Further, the inter¬ 
vals 31, 121, 166 which occur in the 9 l P l term are now 
seen to bo consecutive since their sum 308 is estab¬ 
lished as a real difference 'lhe main conclusions 
readied in the paper aie nut affe< ted by the error 

S lo LAN SKY 

Physics Department, Aimstiong College 
(Umvorsitv of Duiham), 

Newcastle on Tyne 
Mar 26 

' Proc Roy St* A 130, V>9 19 0 


The Theory of Geological Thermal Cycles 

Dr J H J Poole’s open mg paragraph (Nature, 
Apul 4 p 518) suggests that in my first criticism of 
Prof Joly’s theory I did not consider the possible 
effects of fusion m the production of periodicity On 
the contrary, the mam topic of the paper was to 
discuss whether fusion could have such an effect , and 
none was found 

I need scan ely say that I do not share Dr Poole s 
doubt as to whether a fluid, with internal generation of 
heat, would maintain the adiabatic gradiont of tem¬ 
perature There is abundant theoretical reason for 
this, and it is in accordance with meteorological 
experience 

Harold Jeffreys 

St John's College, 

Cambridge 
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Canadian Hydro-Electnc Power Development during 1930 . 

By Dr Bbysson Cunningham 

T HE remarkable progress which, during recent water power, as ascertained to Jan 1 last, are 

jears, has characterised the development of set out m the table on p 597 They may be 

natural sources of water power m Canada for the instructively compared with the corresponding 

generation of electricity and other industrial uses statistics at Jan 1, 1930, which were published in 

continues at an unrelaxed pace, and the two annual Nature on May 31 last 

reports 1 recently issued by the Canadian Govern It will be noted that there has been no further 
ment contain a record of activities during 1930 revision of the total available horse power, which 

which is quite up to the standard of preceding still stands at 33,617,500 (ordinary six months* 

years„ The present rate of development in round flow), although the report indicates that, in some 

figures is 400,000 additional horse power a year, of the more remote and less explored districts, 



Fig 1 —Cumeron Falls rteulopment, Nipigon River, Ontario (76,000 horse power) of th» Hydro-Electric Power ComuilMrion of Ontario 

(By courtesy of the High Commissioner of Canada > 


and as the aggregate has grown from 3J million the figures must be accepted as provisional and 
horse power in January 1924 to a little more than subject to expansion as the work of surveying and 
6*miLhon horse power in January 1931, it is obvi tabulation proceeds Moreover, the present esti 
ous that, roughly, the rate has now been maintained mates are of a decidedly conservative character, 
for a period of seven years Taking the compara- as may be gauged from the fact that actual de- 
tive value of coal fuel for power generating pur velopment of existing sites has produced power 
poses at 5| tons per annum per horse power (the some 30 per cent m exoess of the calculated maxi- 
most recent estimate), it can be inferred that mum Hence it is fairly safe to say that the total 
Canada is progressively supplementing her ex- water horse power assets of Canada are of the order 
tremely meagre resources in mineral fuel by the of 43 or 44 millions According to information 
equivalent of a supply of about 2J million tons of gathered from reports of the United States Geo¬ 
coal per annum Moreover, as compared with logical Survey, this compares roughly with about 
coal, water power energy has the advantage of 80 millions in the United States The water power 
perpetuity,^ for, once installed, the turbines may resources of Great Britain on this scale are insig 
contmue to function for an indefinite penod, w mficant perhaps a million, or, at the outside, a 
contradistinction to the inevitable, though gradual, million and a half 

exhaustion of fuel used m thermal stations As regards actually developed power, the aggre 

The precise figures of available and developed gate increase throughout the Dominion is 397,850 
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hors© power, of which the bulk has been realised 
in the provinces of Ontario and Quebec, though 
notable progress has also been made in British 
Columbia, Saskatchewan, and New Brunswick 
^ery little change has taken place in Nova Scotia, 
Ind the other four provinces remain stationary 
The province of Ontario heads the list of mere 
meats with 130,000 horse power The most im¬ 
portant item m this total is a tenth unit of 58,(XX) 
horse power added to the Queens ton station at 
Niagara Falls, bringing the aggregate capacity of 
the station, which is the largest in Canada, up to 
the imposing figure of 560,000 horse power AJ 
most as largo an increment is the recently com 
pleted 54,000 horse power development on the 
Nipigon River at Alexander Landing, a short dis 


hand, in conjunction with the Ottawa Valley 
Power Company, the development of Chats Falls, 
on the Ottawa River, at a site which lies astride 
the Ontario Quebec boundary, where, forming 
part of a project for 280,000 horse power, eight 
units, aggregating 224,000, horse power, are being 
installed Other important schemes have material¬ 
ised at the Upper Notch station on the Montreal 
Ri/er, belonging to the Canada Northern Power 
Corporation , at the Canyon on the lower Abitibi 
River, under the Ontario Power Service Corpora¬ 
tion, and at High Falls, MichLpieotcn River, for the 
Algoma District Power Company 

The Province of Quebec, with an increment of 
122,700 horse power during the year, is a close 
second to Ontario The additions have been con 



Fia 2 —High Fall* development, Llovre Elver, Quebec (90 000 hon*e powi r) of the MacLaren Quiboe Power Co 
(By oourte*y of the High CommUalonur of Canada ) 


tance below the 75,000 horse power installation 
at Cameron Falls (Fig 1) The Hydro Electric 
Power Commission of Ontario has at present in 


Avaiiabce and Dkvfcoped Wateb Power in Canada 
Jan 1, 1931 


Province 

Available 24 hour Power at 
80 per cent Efficiency 

Turbine 

At Ordinary 
Minimum 
Flow (h p ) 

At Ordinary 
Six Month* 
Flow (h p ) 

Installation 
(h P ) 

British Columbia 

1,931,000 

390,000 

5,103,500 

030,792 

Alberta 

1,049,500 

70,532 

Saskatchewan 

542,000 

1 ,082,000 

42,035 

Manitoba 

3,309,000 

5,344,500 

311,920 

Ontario 

5,330,000 

0,940,000 

2,088,055 

Quebec 

8,459,000 

13,064,000 

2,718,130 

New Brunswick 

88,000 

109,100 

133,681 

Nova Scotia 
Pnnoe Edward 

20,800 

128,300 

114,224 

Island 

Y ukon and N W 

3,000 

5,300 

2,439 

Territory 

294,000 

731,000 

13,199 

Totals 

20,347,400 

33,017,200 

6 ,120,012 


SoU — ' Ordinary Minimum Flow ’ la baled on the -average* of 
the flows for the lowest two periods of seven oonsoeuUvo days In each 
over the period for which records are available Ordinary 
Jet Montha Flow M based on the continuous power Indicated by the 
tow of the stream for six months In the year The actual method to 
letermlne this flow la to arrange the months of each year according 
to the day of the lowest flowln each The lowest of the six high 
months Is taken as the basic month The average flow of the lowest 
^en consecutive days in this month determines the ordkiary six 
months’ flow for that year The average of such figures for all years 
in the period for which data are available Is the ordinary six months 
tlow used In the calculation 
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tnbutod by five organisations The MacLaren- 
Quebec* Power Company has installed 90,000 horse 
power, out of a proposed 120,000 horse power de¬ 
velopment, on the Lievre River (Fig 2), and con¬ 
templates the construction of a second 120,000 
horse power station near the junction of that 
river with the River Ottawa The Cedar Rapids 
Reservoir of 25 thousand million cubic feet capacity 
has also been brought into commission The 
Shawimgan Water and Power Company has added 
a 25,000 horse power unit to the plant at 
Grand’mfere and is now supplementing the station 
at La Gabelle with a 30,000 horse power unit, both 
on the St Maunce River, farther up which an 
initial installation of 100,000 horse power is in 
hand at Rapid© Blanc Smaller installations have 
been effected by the Lower St Lawrence Power 
Company and two other concerns 

The Province of Quebec will receive a consider¬ 
able augmentation of power in the near future 
when the undertakings of the Beauharnois Power 
Corporation on the St Lawrence River (200,000 
horse power and ultimately 500,000 horse power), 
the Alcoa Power Company on the Saguenay River 
(200,000 horse power), and the joint development, 
above referred to, of the Ottawa Valley Power 
Company and the Hydro-Electnc Power Commis¬ 
sion of Ontario, on the Ottawa River, are com¬ 
pleted The Saguenay River project at Chute-4- 
Caron is actually at the point of completion The 
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Beauhamow project was referred to in Nature of 
Dec 14, 1020, p 030, at the time of the inaugura 
tion of constructional operations by His Excellency 
the Governor General It is a most important 
undertaking, comprising an overland canal from 
the 8t Lawrence River, 15 miles in length, 000 ft 
wide, and 27 ft deep The canal will extend from 
its intake at Lake St Francis to a power house and 
locks at Beauharnois on Lake St Louis, where a 
direct fall of 83 ft will be obtained 


The financial commitments in schemes of this 
magnitude are necessarily of a ver> high order 
In the aggrtgate, it is computed that during the 
past year a sum of no less than 80 million dollars 
(say £10,000,000) has been expended on pro 
grammes of construction at the vanous centies, 
and it is estimated that a further outlay of 300 
million dollars (£60,000,000) will be incurred during 
the next two or throe years More than 11,000 
men are at present employed in actual construe 


tional work %n situ, in addition to a large army of 
operatives engaged at factories and elsewhere m 
producing material and equipments 

There are many' features of interest among the 
lesser undertakings, but space does not permit of* 
reference to them A picturesque view of a rela¬ 
tively minor development m New Brunswick is 
shown in Fig 3 

A substantial part of the Report on the Water 
Power Resources of Canada is devoted to a de¬ 
tailed account of the various 
ways in which the developed 
power is utilised The over 
whelming bulk (85 1 per cent) is 
produced at central electric 
stations for general distribution 
for industrial, municipal, com 
mercial, domestic, and agricultural 
use A much smaller amount 
(9 5 per cent) is directly applied 
to the power plants of pulp and 
paper nulls , but this is scarcely 
a true index of the demands of 
this industry, by far the most im¬ 
portant m Canada, since largo 
quantities of electricity are pur 
chased en bloc from the central 
stations The balance of 5 4 per 
cent is absorbed in gonoial indus 
tnal undertakings, such as mines 
and mineral reduction works, 
electro chemical plants, saw and 
timber mills, machine shops 
pumping plants, and for electric 
railway operation The total water power installed 
at the present date woiks out at 617 horse power 
per 1000 of population, and places Canada in an 
outstanding position per capita among wator-power 
using countries The capital so far invested is 
estimated almost to roach the startling figure of 
1,390,000,000 dollars, or nearly £280,000,000 

1 Report Vo 1462 Hydro plpitrlc ProRrew* In ( auarta lu 1930 
Report No 1474 Water Power Resources of < anada (Ottawa 
Department of the Interior, Canada Dominion Water Power and 
H>drometrlc Bureau ) 



blU i Aroostook balls d< v< lop men t Aroostook Rlvtr, New Dninswh k (11,400 horse power), 
of the Maim and New Brunswick Klectrlr Power In, Ltd (By courttsy of the High 
( onnnlsslomr of ( anndn ) 


Work of the Medical Research Council 


riWE Report of the Medical Research Council 
1 for 1929-30 * indicates as usual the wide range 
of the researches earned out by members of its 
staff or by other investigators, assisted by grants 
The value of the funds available has been enhanced 
by the collaboration of vanous public bodies with 
the Council in specific schemes of research and 
by the facilities provided for investigations by 
university and other laboratories During the 
year, Sir Fredenck Rowland Hopkins and Sir 
Charles Martin retired from the Council, and their 
places were filled by the appointment of Sir Charles 
Sherrington and Dr Jr A Arkwnght 


• Committ<M> uf the Prh> Council for Mcrilta) Research Report of 
the Medical Research < ounell Mr the yeur 1929-30 (Loudon H M 
Stationery Office 1031 ) Pp 138 2f fld net 
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Clinical Research and Experimental 
Medicine 

Dunng the year, University College, London, 
established within its Hospital a Department of 
Clinical Research Sir Thomas Lewis was ap 
pointed as the first physician in charge of the 
Department on Ins resignation as a member of 
the ordinary staff of the Hospital He will 
continue, as before, to give whole time service to 
the Medical Research Council At Leeds, Bir¬ 
mingham, and Aberdeen, steps are being taken*, 
to provide full-time positions lor clinical research 
At Aberdeen also, the professor of pharmacology 
is to be given charge of beds within tne new Royal 
Infirmary, thus reproducing the conditions at 
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Sheffield, where Prof E Mellanby is both professor 
of pharmacology and a physician to the Royal 
Infirmary 

Sir Thomas Lewis and his colleagues have 
studied Raynaud's disease they have shown that 
'the malady is due, as Raynaud thought, to arterial 
spasm, and that the abnormal element in the 
reaction to cold is a direct reaction, due to a 
peculiar condition of the vessel wall, and is not 
the result of a reflex through the vasomotor nerves 
In further analysis of the reaction of the body to 
cold, they have shown that after a finger has been 
immersed in cold water for 5 10 mm , a vasodilata 
tion occurs which is due to an axon reflex in the 
sensory nerves This mechanism plays an ini 
jiortant part m protecting exposed areas from 
excessive cooling and subsequent injury 

Biological Standardisation 

The Council plays an important part in the 
development of methods of precision for the 
measuiement of therapeutic agents which cannot 
lie estimated by direct chemical means, m the 
preparation of standards of reference for these 
assays, and in the administration of the Thera 
|>euti< Substances Act The full value of this 
work is only attainable by international agree 
ment, for which the League of Nations has set up 
a permanent International Commission on Bio¬ 
logical Standards under the chairmanship of 
Dr Madsen Dr H H Dale, director of the 
National Institute for Medical Rescan h, is the 
British representative on this Commission 

The issues of samples of standards to licensees 
undei the Therapeutic Substances Act numbered 
190 500 samples of different substances weie 

tested for the authority administering the Act 
\ considerable number of these were samples of 
sterilized surgical catgut ”, which was added to 
the schedule of therapeutic substances during 
the year A dried antiseium for, and suitable 
toxin of, B Welchn have been prepared and are 
available for issue whenever an international 
standard for the former has been defined 

For the past sixteen years, all the toxicity and 
potency tests of samples of novarsenobenzene and 
sulpharsenobenzene have been earned out by 
members of the staff of the Institute The exact 
terms of the test can now be precisely defined and 
standards of toxicity and potency have been laid 
down by international agreement It was there 
fore found possible dunng the year to direct 
British manufacturers to perform the biological 
tests for themselves, so that the Institute will 
gain resources of time and material for progressive 
research in chemotherapy 
A standard for vitamin D m the form of a solu¬ 
tion of irradiated ergosterol was also made avail¬ 
able dunng the year and supplied to twenty eight 
institutions in Great Bntain and in eight other 
countries 

Insulin 

Except for a few months immediately after it* 
discovery, the supply of insulin has always ex- 
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ceeded the demand in Great Bntain and has 
provided a growing export trade At the same 
time, the home demand has continually increased, 
for example, the consumption in 1930 was four 
times greater than in 1923 But even the present 
consumption corresponds with much less than the 
present number of diabetic patients m Great 
Bntain, so far as that can be estimated Again, 
the proved benefit of insulin in the individual case 
is not reflected in the death-iates for diabetes as a 
whole, which have remained fairly steady since 

1922 Both these facts suggest that insulin is 
being inadequately utilised 

Analysis of the death rates, however, shows that 
at the earlier ages there has been a reduction since 
the introduction of insulin thus the mortality 
of males less than 55 years of age has been reduced 
by 37 per cent and of females by 21 per cent since 

1923 Above 55 years of age, the death rate for 
males neutralises the earlier deuease and for 
females actually outweighs it The increase is 
evidently dietetic, since the mortality at these 
higher ages was greatly leduied during the War 
and it is m this type of case that insulin treatment 
is least frequently used 

Nutrition and Vitamins 

The Council has airanged a tnal, among Royal 
Air Force personnel, of the value of tegular ad 
ministration of vitamin A in the prevention of 
colds or other ailments during the winter months, 
and with the co operation of the rnedu al staff 
of the London County Council, of itR usefulness 
in the tieatment of infective middle ear disease 
after scarlet fever, and m the prevention of danger 
ous sequela* after the common infective fevers 
Prof E Mellanby and hm colleagues have con¬ 
tinued their work on the anti infective action of 
vitamin \ it appears to improve the chances 
of recoveiy m puerperal fever, and also, adminis¬ 
tered prophylactic ally, to recluco the incidence 
and the severity of any infections which may 
develop They have also found that cereals, 
especially the germ, will produce degeneration m 
the spinal cord when the body is deprived of 
vitamin A , administration of the vitamin will 
bring about rapid improvement of function 
Vitamin A also prevents the neurological changes 
found in 4 ergotism ’ 

The pure substance carotene has both the growth 
promoting and anti infective properties of vitamin 
A, although chemically it is an entnely diffeient 
compound Moore has shown that when carotene 
is given to rats, large quantities of vitamin A, 
detected by colorimetric and spectroscopic tests, 
can he found in their livers, indicating that caro¬ 
tene is converted to vitamin A in the body (see 
Biochem Jour , vol 23, p 1267 , 1929 vol 24, 
p 692, 1930) 

Chemical studies of vitamin D have l>een 
continued by Bourdillon and Webster and their 
colleagues The mixed products of the irradiation 
of ergosterol have been fractionated by distillation 
m a high vacuum Partial destruction ocours, but 
1 <a fraction of high activity can be obtained and. 
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from this, active crystalline products, but the 
potency is not high enough to justify the supposi¬ 
tion that the vitamin is present in pure form 
Evidence has also been obtained that at least one 
other substance is formed as a primary irradiation 
product of ergostcrol with the vitamin D 

Vitamin deficiencies have been found to have 
effects upon the heart Carter and Drury found 
that bradycardia and heart block occurred in 
pigeons fed on polished rice Drury, Harris, and 
Maudsley observed a bradycardia in rats fed on 
diets deficient in vitamin B, which differed from 
the former type in being of sinus origin and not 
due to vagal influence 

Mackay has found that anaemia is common in 
artificially fed, and to a less extent in breast-fed, 
infants, and is due to a deficiency of iron The 
anaemia diminishes resistance to infection and 
retards growth It can bo prevented, and the 
morbidity rate simultaneously reduced, by ad¬ 
ministering a suitable form of iron salt 

Miss Durham has now completed a prolonged 
experiment upon the effects of alcohol on the 
fertility of guinea pigs and on their offspring No 
deleterious effects whatever were observed the 
Utters obtained from alcoholic parents, or from 
their descendants, wore as numerous and as heavy 
as those from control matings and showed no ex 
cess of still births or deformities No transmitted 
defects were observed These results therefore 
fail to confirm those obtained by Stockanl and 
published m 1A13 

Hormones 

Dale and Gaddum have investigated the con 
tractures of voluntary muscles, deprived of their 
ordinary motor nerve supply, which are elicited 
by stimulating the nerves which cause dilatation 
of their small arteries The muscles also react, 
by contractures, to the injection of chemical sub 
stances, of which acetylcholine is the most potent 
It appears almost certain that the nervous stimula 
tion liberates acotylcholine and that the contracture 
is really due to the action of this substance upon 
the muscle fibres Esenne enhances the action 
of acetylcholine Matthes has found this effect 
to be due to the inhibition of the blood esterase, 
which hydrolyses it 

Drury has continued his work on muscle adenylic 
acid and yeast adenosine both powerfully dilate 
the coronary arteries of the heart Adenosine may 
have a therapeutic value as a vasodilatant, since 
it is nontoxic 

Marnan has continued his work on the chemistry 
of oestrm it can be readily extracted with ether 
from acidified urine obtained from pregnant 


women and purified by saponification and fractiona¬ 
tion with solvents (see Btochem Jour , vol 23, 
1233, 1929 vol 24, pp 435, 1021, 1930) 
e crystalline substance has a very high activity 
Gaddum has shown that a relatively simple 
polypeptide containing thyroxine, isolated from 
the thyroid gland by Hanngton by treatment with 
digestive enzymes, is as effective as l thyroxine 
when injected subcutaneously into the rat, but 
much more effective than the latter when both are 
given by the mouth 

Pathological Researches 

In conclusion, brief reference may be made to a 
few of the numerous researches of a pathological 
or bacteriological nature A report by the De¬ 
partmental Committee of the Ministry of Health, 
on maternal mortality and puerperal fever, with 
which the Medical Research Council has been 
collaborating, has shown that 40 per cent of deaths 
are due to septic infection, 20 per cent to toxamuas, 
and 40 per cent to various accidental causes The 
prevention of the latter needs the better applica¬ 
tion of known means , our knowledge of the 
toxaemias is still imperfect, but administration of 
large doses of alkalis has been found to have a 
beneficial effect in the renal complications of 
pregnancy Research on the organisms responsible 
for puerperal fever and on methods of prevention 
and treatment is being actively pursued, and will 
be assisted by the budding of a special block for 
septic cases at the new Queen Charlotte’s Hospital 
at Hammersmith 

Dunkm and Laidlaw have continued their work 
on canine distemper A method has been devised 
for measuring the progress of antibody production , 
the antiserum wdl fix complement in the presence 
of the virus, in vitro , and the reaction may be a 
means of estimating the potency of the virus or 
of the antiserum Durable immunity to the 
disease can be produced by injecting the serum 
and the virus at the same time into another part 
of the body, so that the whole process of immunisa¬ 
tion can be performed on a single occasion 

Dobell has completed some prolonged studies on 
the Entamoeba histolytica , the cause of amoebic 
dysentery in man The organism can now be 
maintained indefinitely m artificial culture and 
any stage in its life history can be produced at will , 
it can be inoculated into a macaque monkey and 
the infection eradicated at will by therapeutic 
means Conditions affecting either host or parasite 
separately, or both, together can therefore be studied 
in detail these researches should pave the way 
for a really efficient treatment or prevention of 
the disease in human beings 


The Paris Observatory. 


I T has been decided to close the Paris Observa¬ 
tory and erect a new national observatory 
at a cost ofr £400,000 ut the Durance region of 
Provence, retaining the* old building as a reposi 
tory for equipment not in use and the many his 
tone instruments the Observe^ory possesses It is 
many years since the proposal to remove the 

No 3207, Vol 127] 


Observatory was initiated, and the present decision 
has been taken mainly on account of the difficulty 
of carrying on observations, due to the prevailing 
atmospheric conditions and to the vibration 
caused by the heavy volume of motor traffic in 
the neighbourhood 

Though the decision is undoubtedly a right one, 
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many will regret the passing of an institution 
whxoh has played a prominent part m the scientific 
life of the French capital Situated about half a 
mile south of the Luxembourg, the Observatory 
was built m the reign of Louis XIV to the designs 
of Claude Perrault, the famous architect of the 
Louvre It was begun in 1667 and completed 
in 1671—four years before the erection of Green¬ 
wich Observatory—and Dominique Cassini, the 
Italian astronomer, was appointed the first super¬ 
intendent 

In spite of the eminence of its designer, the 
building was not well adapted for its purpose, 
for as Grant says, “ No means were provided in 
the construction of the building for enabling the 
astronomer to observe the celestial bodies at all 
altitudes, by means of instruments sheltered 
under its roof, nor was it possible to repair the 
omission, on account of the enormous thickness 
of the walls ” Neither was its organisation one 
which was likely to lead to the best results Though 
Cassini was appointed its nominal head, no fixed 
sum was set apart to provide for the annual main¬ 
tenance of the establishment No definite plan 
of gbsorvation was drawn up, and the Observatory 
was available for other astronomers desirous of 
prosecuting their own lines of study Cassini 
began his observations at the Observatory on 
Sept 14, 1671, Picard his on July 9, 1673, and 
La Hire his in 1677 Six years later a mural 
quadrant of 5 ft radius was installed and with 
this instrument La Hire made meridional obser 


vations for thirty years Four Cassinis in all 
were successively at the head of the Observatory, 
their combined periods of office extending over a 
hundred and twenty years 

With the nineteenth century many changes 
were introduced, and the Pans Observatory has 
had a succession of directors whose names have 
become household words From 1830 until 1853, 
Arago was the director, but it was his successor, 
Levomer, who became the real organiser of the 
Observatory Newcomb, who stayed in the Obser¬ 
vatory as a guest of Delaunay during the Com¬ 
mune in 1870, said Levemer’s work ‘ was not 
dissimilar to that of Airy at Greenwich , but he 
had a much more difficult task before him, and 
was less fitted to grapple with it ” Early in 
1870, Levemer indeed had become so unpopular 
that he was removed from office , but in 1872, on 
the tragic death of Delaunay, he was reappointed 
three tor He continued to hold office until he 
died m 1877, and for many years his statue has 
stood in the Com d’Honneur 

The reputation of the Pans Observatory has 
been raised still higher under the regime of 
Levemer’s successors, Mouohez, Tisserand, Loewy, 
and Baillaud, who, as Newcomb remarked m his 
“ Reminiscences of an Astronomer ”, “ have known 
where to draw the line between routine on the 
one side and initiative on tile part of the assistants 
on the other ” The pages of Nature have fre¬ 
quently contained notes on the progress of work 
carriect out at the Observatory 


Obituary 


Prof Otto Wallach 

N Otto Wallach, German chemistry loses one of 
its organic pillars He is almost the last to go 
of a great generation which believed in the senous 
study of materials at the laboratory bench as the 
prime and proper occupation of the chemist and 
could express itself in plain, straightforward, 
honest language, free from illusions and pretence 
The split p and the proton leaning post have 
changed all that the beginner no longer learns 
even to determine the molecular weight of oxygen, 
although he is prepared to discuss the 4 in’&rds ’ 
of its atoms , analysis is a meaningless word to 
him , -he is not really to be trusted to analyse 
anything, either by word or deed What was a 
moral science is fast becoming mere superstition 
to the majority The example of a craftsman like 
Wallach is therefore of special value Devoting 
himself to the study of one of the great groups 
of plant products, the essential oils, he developed 
consummate analytical skill in unravelling Nature’s 
most tangled mixtures, thus laying not only 
foundations for the future study of vital products 
but also contributing largely to the development 
of a most remunerative industry 
Wallach was bom on Mar 27, 1847, at Kttmgs- 
berg, Prussia, he died on Mar 1 Educated at 
a humanistic gymnasium in Potsdam, his uni- 
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versity studies were carried on at Gottingen, where 
he came under Wohler, probably a greater chemist 
than hiR partner, Liebig , Fittig, a most accurate 
but unimaginative worker, and HUbncr, a man of 
lesser note , he then spent a term m Hofmann’s 
laboratory in Berlin After taking lus degree m 
Gottingen in 1869, he passed the winter in Berlin 
as assistant to Wichelhaus, becoming assistant to 
Kekul^s in Bonn in the spring of 1870 Part of 1871 
was spent in the Berlin Aktiengesells far Amlin- 
fabnkation In 1872, he returned to Bonn as 
laboratory assistant He became a Pnvat-Docent 
in 1875 and extraordwariM m the following year 
Thirteen years later, he succeeded Victor Meyer 
at Gottingen 

Wallach’s career therefore was neither adven¬ 
turous nor rapid He began his work on essential 
oils in 1884 His industry so impressed the elec¬ 
tors that, m 1910, as all good German chemists 
do, he received a Nobel Prize If an infinite 
capacity for taking pains be the mark of genius, 
he was definitely a genius , if imaginative power 
and a developed artistic and cntica) sense be the 
criteria, he was simply a highly competent work¬ 
man a good cook, able to serve up dish after dish 
in well garnished form, scarcely a chef of high 
degree He was not even a pioneer but took up 
the ball, at a propitious moment, when the develop¬ 
ment of structural and synthetic chemistry was in 
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full swing and help was coming in from every 
quarter following it closely, happily aided by the 
inspired action of men like Tiemann and Baeyer, 
who every now and then gave to it a guiding kick, 
he was able to carry it foiward with ever growing 
advantage, the store of papers to his record being 
ultimately 179 

The first foundations of terpcne chemistry were 
laid m France, especially by Berthe lot Gladstone 
and Wright were early in the field here but did 
not get very far In the early ’seventies, Tilden 
and I began to revise and extend the French work 
but the real cause of advance was Tilden’s bnlbant 
discovery of the beautifully crystalline nitroso- 
chlondes and nitroso derivatives of turpentine 
(pment) and citrene We were early convinced 
that the number of isomeric hydrocarbons had been 
greatly exaggerated Wallaeh began by studying 
woimseed oil but soon passed into oui held—with¬ 
out ever asking our permission, although those 
wore days when not all were pirates as now He 
scoied Ins first real success in woiking with Tilden’s 
compounds It was therefore amusing when, in 
1890, in a paper m the Annalen he practically 
accused me of having picked his brains when I 
bad visited his laboratory shortly before This 
was in connexion with Hobrerol As a matter of 
fact, 1 had l>oen collecting the material a dozen 
years previously it was m this work that Sir 
William Pope’s crystallographic genius first berame 
apparent 

If we ask why Tilden, who made so brilliant a 
beginning, did so little aftei wards, whilst Wallaeh 
who had trod in his footsteps did so much the 
answer is that in 1880 Tilden became the head of 
a new Hchool (Mason College) and had ‘ fish to fry ’ 
more important than essential oils Wallaeh had 


not a few helpers, under the German university 
system The lost thing Birmingham cared for 
then was research Tilden had scarce a student to 
work with him his men were under no Ph D com¬ 
pulsion to attempt original work I was in a like 
position and, at about the time Wallaeh began, 
had three new laboratories on my hands m rapid 
succession Still we kept the camphor pot boil 
ing usefully, so that an English camphor school 
gradually arose , this began by doubting Kekul£ 
Pei km junior’s synthetic terpene work stands 
unrivalled Later English workers in the field 
have given proof that there are still craftsmen 
among us Maybe, ere long we shall have to show 
that not a few of tho conclusions of the Wallaeh 
school are unsound 

Wallaeh was able to accomplish his work because 
he was under conditions which were the outcome 
of centuries of loving care for the universities and 
a public beliof m the value of education Here, 
fifty to sixty years ago, even Oxford and Cambridge 
were scarce known to natural science Cambridge 
came fairly rapidly to the fore but Oxford was 
slower Meanwhile schools of university rank have 
been established in e\ery considerable town in_tho 
country , perhaps some of us who have contributed 
to this end may prove to have done work of far 
more value than that on essential oils 

Henry E Armstrong 


We regret to announce the following deaths 

Mr T C Cant rill formerly of the Geological Survey 
of Great Britain on April 3, aged sixty three years 
Sir Tohn de Vilhers, noted especially for his work 
while in charge of the map room at the British 
Museum and his contributions to geographical and 
historical literature, on April 2, aged sixty seven yeais 


News and Views 


The Society for the Preservation of the Fauna of 
the Empire performed a great service when it j>er 
suadod the Secretary of State for the Colonies to 
approve of and support a general survey of the East 
African group of Colonies and Dependencies from 
the point of view of the preservation of wild life A 
fortunate choice selected as observer Major H W G 
Hmgston, already well known for bis natural history 
observations, and after a rapid survey of the land, the 
results and conclusions of his tour were presented 
on Mar 9, in the form of a lecture to the Royal Geo 
graphical Society Major Hmgston had the advan 
tage of discussing with Government officials and repre 
sentatives of public opinion the problems which face 
the fauna of Africa, and on the basis of these die 
cushions and his own observations ho has submitted 
for the consideration of H M Government a scheme of 
nme national parks, whieh, if brought into being and 
effectively conducted, would ensure the perpetual pre 
servation of the fauna of these territories, without 
undue interference witl* native rights or economic 
development To anyone familiar with the history of 
wild life in Africa, tho gradual but oonstant retreat 
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and often hnal extermination of the largo animals is a 
commonplace, but surely Major Hmgston exaggerates 
when he states that “ great and small, everything is 
retreating” The general experience is that cultiva 
tion of tho soil increases the amount of wild life, only, 
the great animals go, and the small things that take 
their place, even if they do not become pests, far from 
compensate for the picturesqueness of the departed 

The large animals are at the mercy of several dis 
ruptive forces Of these, man has brought into play 
cultivation of the soil, the demands of special trades, 
and the activities of sportsmen, while Nature threatens 
with epidemic diseases Not only has African wild 
life suffered directly from such diseases, but the sus 
picion that it may harbour or encourage diseases to 
which man is subject has concentrated a new warfare 
against it, so that last year 20,000 head of game, includ¬ 
ing 9000 zebra and 2500 wildebeest, were slaughtered 
in Zululand because it was feared that they kept 4 
alive the tsetse fly with its burden of sleeping-sick 
ness National parks and game reserves at present 
help to preserve the wild life of Africa, but the perma- 
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lence of the latter is uncertain, since their establish - 
nent or dissolution depends simply upon a proclama 
jon in the local Government Gazette , agroed to by the 
Secretary of State National parks, on the other hand, 
ire more stable, made by Act of Parliament the 
3roperty of the public for ever, to be utilised for the 
,ole purpose of preserving the natural objects within 
,hem “ It is the belief ”, declared Major Hingston 
'of all who desire the perpetuation of the fauna, that 
national parks on this rigid basis should leplaee the 
hud reserves ** Accordingly, he describes a senes 
if nine national parks ranging from South Cential 
4fnca to the gorilla territory ot Uganda It is nn 
lortant that those parks should be created before wild 
ife approaches the stage of disappearance Not only 
vill delay make them less effective for their pnmo 
3 urpose, but also it will add to the difficulties and 
ost of establishing them 

Of the many inventors from whose work has 
gradually been evolved the modern safetv bicycle 
lames Starley, the centenary of whose birth occurs 
in April 21, was one of the most successful By his 
mpiovementH, it has been said he rendered bicycleH 
mil tncycles machines capable of geneial use while 
o his ]>crsoverance and energy Coventry owes its 
Position as the eontio of the cycle lndustiy Tlie son 
>f a Sussex farmer and bom at Albouine, he began 
vork on the land at tho age of nine and at fifteen 
yaH a gardener in tho employ of the famous marine 
ngineer, John Penn, at Lewisham A born inventor, 
io abandoned gardening for mechanics, and first in 
High Holborn and then in Coventry was employed 
in the manufaiture of sowing machines On the 
ntioduction of the French ‘ boneshak* r ’ bicycles 
nto Great Britain in 1868, their manufacture was 
taken up by the Coventry Machinists' Company, in 
kvhich Starley wan a foreman, and by hun quickly 
mproved Patenting a method of tightening the 
tvire spokes of tension wheels, in 1870 he brought out 
tho “Anel” bicycle, the first attempt to produce a 
ight all metal machine, and fiom this sprang the 
kvell known * ordinary * or ‘ penny farthing * bicycle 
starting in business for himself m 1872, he quickly 
'uined a reputation for his machines and became 
mown as the 4 Fathor of the Bicycle * He died on 
June 17, 1881, at the early age of fifty years, and was 
3 uned in the Cemetery, Coventry Thiae years later, 
i monument was erected in Queen's Road bearing his 
>ortrait and representations of some of his machines 
His nephew, J K Starley, also mode notable im 
^rovementa on bicycles, and in 1885, with Sutton, 
si ought out the “ Rover ” bicycle, which embodied 
nost of the featuies of the present safety machine 

An exhibition of British glass and glassware was 
™ld in the exhibition hall of Messrs Selfndge and 
Jo , Ltd , Oxford Street, London, April 13-18 The 
exhibition was organised by the Glass Manufacturers’ 
federation in order to indicate to the general public 
/he variety and quality of the products of the glass 
ndustry The exhibits included artistic glassware 
md fine crystal tableware , glass bottles and jarB of 
various shapes and sizes, sheet gloss in different 
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forms and plate gloss from $ inch m thickness to 1J 
inch , glass transparent to ultra violet light, and 
glass which excludes about 80 per cent of the heat 
rays The varied range of exhibits of chemical, 
scientific laboratory, and medical glassware, and of 
fused silica glassware, gave e\ idenco of the lemaik 
able progiess that has been made in these branches of 
the industry The application of glass in the dec 
trical industry was lllustiatcd by wireless valve bulbs , 
electi ic lamp bulbs, which aie produced by automatic 
machinoiv , a 10 kw elcctnc lamp, such as is usexi in 
lighthouses and in actodiome pilot lights , photo 
cells and neon lights for decorative and publicity 
purposes Two large blocks of fine optical glass were 
shown, and also a polished telescope disc of 24 inches 
diameter Amongst the spectacle lenses exhibited 
were samples of specially computed cataiact lenses 
of light weight, and tufocal lenses made by fusing as 
many as six piec es of glass to form the complete lens 
Spun glass known as glass silk or gluss wool, was 
shown m skeins and also woven into doth and mats 
This is now being hugely manufactilied and used for 
heat insulation purposes on boilers and steam pipes 
It is more ettu lent than many othei substam es used 
for this purpose, and, in the foirn of matt losses or 
stups, can ho easily and quukly applied oi removed 

At the quarteily meeting of the Grand Council of 
the British Empire Cancel Campaign held on Apnl 13, 
the finance rcpoit showed that, including the giants 
approved at the meeting, the Campaign had now 
subsidisul roseateh centres and independent reseaich 
woikeis, since its inception, to the extent of £157,000* 
Apart from this a sum of more than £500,000 had 
been subscribed and is being administered by the 
branches and affiliated organisations of tho Campaign 
throughout tho British Km pi re On the recommenda 
turns of the Executive Committee, the (band Council 
appiovcd the following grants £2500 to the Cancel 
Hospital (Free) for its general reseaich work, together 
with an additional sum ot £500 to meet the exj>enso 
incurred by the Research Institute by the appoint¬ 
ment of its bio chemist, Di T W Cook , £050 for one 
year to St Mark’s Hospital City Road, and £2500 to 
St Bartholomew's Hospital Foi the sixth year in 
succession, the Giand Council ronowed the giant of 
£680 to the Medical Researt h Council towards the 
upkeep of the Radon Centre at the Middlesex Hospital, 
which supplies a number of organisations with ladon 
for scientific experimental investigations Prof W S 
Lazarus Barlow was ele< ted to fill the va< ancy r in the 
five nominees of the Campaign on the Scientific Ad 
viflory Commit too, the other five members of which 
are nominated jointly by tho Royal Society and 
the Medical Reseaich Council Tho Grand Council 
acceded to the request that the Glasgow Royal Cancer 
Hospital should be affiliated officially to the Bntish 
Empire Cancer Campaign 

Tile 44 Unusual Ice Formation ” dosenbod by Prof 
A Morley Davies in Natube for Mar 7, p 340, has 
also been recorded by Mr, W B Alexander at Reigate 
on the morning of Jan, 2, 1031 Tho latter formation 
consisted of a pencil shajied column of ice 3| in high 
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and J in in diameter, rising vertically from a glass 
bowl about 4 in m diameter and containing nearly 
2 in of water A similar phenomenon, illustrated by 
a vary fine photograph, was described by Mr Basil 
Longlev, of Crawley, Sussex, in the Meteorological 
Magazine for Maich 1929, and there are probably 
other desi npttons extant In all these cases the 
method of formation was probably along the lines 
described by Prof Davies Mr Longley explains it 
as follows 44 the water froze rapidly on top, and 
when the expansion took place underneath, the sur 
face ice broke (this can bo seen) and owing to the 
continuing procure of the water expanding, it gradu 
ally oozed out, flooring as it camo There was a tiny 
hole up the centre of the column which justifies this 
theory 41 The volume of Mr Longloy’s column was, 
roughlv, one hundredth of the ice in the bowl, of Mr 
Alexander’s about one sixtieth, and of Prof Davies’ 
(if it was solid) about one fifteenth , the expansion of 
water in fieezing is about one tenth, but the formation 
of the columns could not begin until a fair thickness 
of ice existed on. the surface The order of magnitude 
is appioximately correct, but the formation evidently 
requires a high dogree of cohesion between the ice and 
the sides of the bowl, os well as certain dofimte con 
ditionH of temperature, thus accounting for its rarity 

A new lecord for a long distante flight in a light 
aeroplane has been set up by Mi C W A Scott, who 
left Lympne aeiodrome on April 1 and arrived at 
Darwin, in the Northern Teiritory, Austialia, on 
April 10 His time for the journey was ft days 3 hours 
40 minutt s, thuH beat mg Air Commodore Kingston! 
Smith's time foi the same flight last autumn by about 
nineteen hours Mr Scott's machine is a Gipsy Moth 
light aeroplane, specially fitted with fuel tanks carrying 
about a tim'd of a ton of petrol, and the engine is a 
de Havilland 120 h p Gipsy IT , the same pattern as 
that used by Kingston! Smith ItH cruising sj>eed is 
about ninety miles an hour According to a long 
communication from Mr hcott in the Times of April 11, 
his course was from Lympne across Europe to Belgrade, 
on to Aleppo, then to Baghdad, flwftdann Baluchistan, 
Karachi, Calcutta, Rangoon, Singapore, Bima, and 
then across the Timor Sea to Bathurst Island and 
Darwin His longest day was 15 hours 45 minutes, 
oovermg 1450 miles, and total flying time and tlistance, 
109 hours 50 minutes and 10,450 miles That the 
aeroplane successfully withstood the strain of this 
flight must* be very gratifying to the designers and 
makers of both engine and machine, while the flight 
itself is a noteworthy feat of personal endurance and 
skill 

In a paper read before the New York Electrical 
Society on Mar 10; Dr Goldsmith discussed what 
he calls the “ new music of eleotno vibrations” He 
illustrated it by a novel device called the electno 
carillon, which can send out bell tones louder than 
any bell m the world A senes of small steel chimes 
not unlike those of a household clock are struck by 
little eleotno hammertflactuated keyboard similar 
to that of a piano The sounds thus produced are 
only audible a few inches away but the vibrations of 
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the steel chimes create small eleotno currents m 
devices like the * pick up 1 used m electno gramo¬ 
phones These feeble currents are amplified millions 
of tunes by vacuum tube amplifiers and can be 
clearly heard in tho largest concert hall or for miles 
round a church tower by means of giant amplifiers 
The operator of the electnc canllon not only con 
trols the notes to be played but also can vary the 
volume of tho tono to any desired extent Dr 
Goldsmith believes strongly in the future of electnc 
music In his opinion, the musical artist of the 
future will become more and more indispensable 
The physical limitations which now weigh heavily on 
groat artists will be largely reduced The number 
of notes which the musician can play per second will 
not be limited by the speed of his fingers T ^ . 
of any origin can be made to resemble those o’t M 
desired instrument by electrical methods Each 
musician will be able to play not only the melody 
but also will be able to make it sound as if produced 
by any type of instrument Tho new electnc music 
will gradually evolve a new tyj>e of composer capable 
of utilising to the full the capabilities of emotional 
expression contained in electric music Dr Gold 
Hmith also demonstrated tho 4 thoromin an electric 
musical instiument which is ojierated by moving 
the hands backwards and forwards in front of it It 
is called the theremin, after its inventor, a Russian 
physicist 

In the Engineer of Mar 27, Mr H J Shepstone 
gives an account of the progress made with the scheme 
for supply mg Palestine with electricity, generated m 
the valley of the River Jordan In its passage from its 
source in Mount Hermon to the Dead Sea, the river 
has a fall of no loss than 3000 ft, and it discharges 
more than 5,000,000 tons of fresh water into the 
Dead Sea daily The entire scheme includes the 
provision of throe hydro electric plants, the first of 
which has just been completed This station is situ 
ated at Jisr el Mujamoh, some seven miles south of 
the Rea of Galilee For the storage and control of 
the water two dams and two concrete lined canals 
have been constructed and the first two units of 
8000 h p each have been installed in the power-house 
When the demand warrants it, two other units will 
be installed, while later on a second power-housv 
will be built at Abadieh and at *xl at Jisir Banah 
Yakoub, which he respectively and north of the 
Sea of Galilee Transmission lines will connect the 
hydro electnc plants with three fuel power stations at 
Jaffa, Haifa, and Tiberias, and m the near future, it is 
hoped, every city, to\^n, and agncultural settlement 
will be able to obtain ^ectncal energy 

Smut diseases, bunt of wheat m particular, are 
responsible for considerable loss of gram in. England, 
and the illustrated bulletin (No 24) recently issued 
by the Ministry of Agriculture entitled u Cereal 
Smuts and their Control ” should prove of great 
benefit to the farmer The symptoms and mode erf 
infection of these diseases in wheat, barley, and oats 
are described, and methods of control, fairly simple 
to carry out and of moderate cost, are given in detail^ 
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Attention is directed to the necessity for distinguish¬ 
ing between ‘ covered 1 and 4 loose 1 smuts for where 
as m the former, contamination with the fungus is 
on the outside of the gram only, in the latter the 
infection is internal, and the appropriate methods of 
control are accordingly different in the two cases 
For prevention of ‘ covered 1 smuts, of which bunt in 
wheat is cm example, treatment or * pickling * with for¬ 
malin (1 pint of 40 per cent formaldehyde to 40 gallons 
of water) is recommended as preferable to the older 
method of steeping or spraying with copper sulphate 
The advantages afforded by a dry type of treatment 
are obvious, and mention is made of recent successful 
trials of powder pickling with copper carbonate 
The control of ‘ loose * smuts offers a much more 
djffl/- problem, as oxtemal application of a fungi 
cide is useless Steeping the grain in hot water 
appears to be the only known remedy, but the tem 
perature necessary to kill fungus is very close to that 
fatal to the grain, so that the method is attended with 
umsiderablo difficulty Copies of the bulletin may 
be obtained fiom the Ministry of Agncultuie, 10 
Whitehall Place, London, S W 1 Price post free 

Preliminary roporta on the woik of the expedition 
of the Royal Antbioj>ological Institute to Kharga 
Oasis, organised and led by Miss Caton Thompson with 
Miss E Gardiner as geologist, justify the choice of 
this little explored area as tho scene of the past 
season’s work, and hold out strong hopes for the 
future Thanks to the co operation of Lady Bailey, 
and with the permission of the Egyptian and Bntifth 
Governments, an aeroplane and air photography 
woie at the disposal of the expedition for a period 
of two weeks By tins means and with the addi 
tional assistance of camel transport, it was pos¬ 
sible to examine the area thoroughly, and points 
of archaeological imj>ortance were inaiked down for 
futuro seasons investigations In addition to the 
work of reconnaissance, the history of the springs of 
the floor of the oasis wag investigated This brought 
to light a deeply buned Moustenan culture of special 
inod type, showing affinities with cultures in Algeria 
and Tunisia Another notable find was extensive 
Amt workings, extending for some miles along the edge 
of the Kharga Scarp, the second onlv of its kind to be 
found in Egypt A short account, with illustrations, 
of the results appeared in the Times of April 13 

The Polar Record , of which the first number has 
just appeared, is a modest journal which it is proposed 
to publish twice a year from the Scott Polar Research 
Institute at Cambridge (pnoe 1* ) It is to be the 
official organ of that institute, and though at present 
merely a record of news of exploration m polar 
regions, it is hoped gradually to extend its scope 
The first number starts well and should be full of 
interest to that small but growing group of explorers 
fcmd students of polar regions News is given of Nor¬ 
wegian work m Svalbard, Russian in Franz Josef 
Land and Northern Land, and German, British, Ameri¬ 
can, and Danish in Greenland There are also some 
details of American, Norwegian, and British work m 
the Antarctic, where important discoveries have been 
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made during the last few months The number 
concludes with a short bibliography of recent polar 
books 

The issue of the two index numbers of Science 
Abstracts completes the physics and the electrical 
engineering sections of volume 33 (1030) More than 
200 periodicals are abstracted by 76 abstractors, most 
of whom arc specialists m the particular branch of the 
subject with which they deal Tho physics volume 
has 4165 abstracts of average length 0 267 page, and 
230 pages of index, the electrical engineering volume, 
2537 abstracts of aveiage length 0 282 page, and 134 
pages of index The volumes are essential m every 
library consulted by physicists or electrical engineers 
who desire to keep themselves up to date 

At tho annual meeting of the Gilbert White Fellow 
ship held on April 11, Sir John Russell was eleetod 
president and Piof E J Salisbury and Prof W H 
Wagntaff wcie elec toil vice presidents 

A memorial to Admnal ot the hloet Sn Homy 
Jackson which has been placed in the (ivpt of Nt 
Paul s Uathodial, was unveiled and dedicated on 
Apul 13 It is in the form of a tablet, recording the 
principal posts he hold anti referring to tho seivices ho 
roiidemi to tho Navy Sn Homy’s suentifiu woik 
was discnbod in an article m NvruRr of Jan 11,1930 
His thief woik was a pioncci investigation into prob 
loins connected with tho transmission of signals by 
wnt loss telegraphy, a piece of teseareh inspired by 
some experiments by bir Jagadm Chunder Bose on 
coherers Undei Su Henry’s personal supeivision, 
this type of communication was installed throughout 
the Navy 

At tho annual eloction of office-bearers of the Royal 
Philosophitttl Society of Glasgow, on Mar 25, tho 
following officers were ©let tod President Prof 
W R Scott , Vice President Di J W French, 
11 on Treasurer Sir John Mann , I Ton Librarian 
Dr J Knight , Hon Auditors Mr John J D 
Hourston and Mr James A French, Acting Secretary 
Dr James M Macaulay Dunng the session, Sir 
Donald MacAlistor, chant elloi of tho University of 
Glasgow, Sir C V Raman, piofessor of physic s in 
the University of Calcutta, and Pi of F O Bower, 
ementus professor of botany in the University of 
Glasgow, were elected honorary members of the 
Society 

According to a notice lssiiod (m Latin) from tho 
Vatican City on Mar 15, tho Pontifical Atadeiny of 
Sciences (Nuovi Lincei) ih inaugurating the broad- 
castuig of notes and information on mathematics 
and the experimental sciences and their applications 
In general, the language used will be Latin, but for 
notes referring to investigations or discoveries the 
author’s own language may be employed, and for 
matters of great importance other languages may be 
utilised A general invitation to supply material for 
this purpose is expressed, and ail communications 
submitted will be considered by a committee of the 
Academy Notes giving the results of scientific work 
should consist of about 300 words, and items of 
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information of about 100 words Communications 
should beaddiossed “ Pontifieia Academia Scientiarum 
ComitatuJ pro Nuncio Radiophonn o, (ittii del 
Vatic ano ” 

Ai a mooting of the Count il of the Royal Colit ge 
of Surgeons on April 10, the Jacksonian Pi use foi 1930 
was awarded to Mr Edgar fS J King, of the University 
of Melbourne, fox hm cssaj on “ The Pathology of 
Ovanan Cysts and its Bearing on their Treatment” 
A certificate of honourable inention for an essay on 
the same subject was granted to Wilfred Shaw, of St 
Bartholomew s Hospital The John Hunter Medal 
and Tut mufti Prize foi 1928-30 was awarded to Mi 
Layton, of Guy’s Hospital, for his contributions to 
otology and foi ins valuable services to the museum, 
paiticulttily m connexion with the Onodi Collection 
The Walker Prize foi work on the pathology and 
therapeutics of cancel foi 1926-30 was aw r arded to 
Sir 0 Lonthal ( heatlo The Cartwright Prize foi 
1920-10 was aw aided to Mr F W Biodtitck foi fits 
oKHiiy on ‘ The Etiology Pathology, and Treatment 
of Chrome General Pei mdontitiH (Pyorrhea aheolans) * 

1 HE twenty first annual May Lee tineot the Institute 
of Metals will he given on Wednesday, May 6, by Mr 
William li Woodhousc, engineci and managei of 
the Yoikshire Ihctiie Powci Company, on “The 
Progicss of Powei Piodiuticm ” Tickets for thq 
lectuie may be obtained from the Secretary of the 
Institute of Metals, Members 1 Mansions, Vic tona 
Street, London, hW 1 The autumn meeting of the 
Institute of Metals is to bo held in Zunih on Sept 
13-18 by kind invitation of the Sc hwoizerisehe 
Vei band fur Material pm fung Hie evening of Sept 13 
will be devoted to the formal opening of the meeting, 
addic sses of welcome by the inviting body, and the 
Autumn Lectuie, to he given by Mr U R Evans, on 
“ Thin Films on Metals in Relation to Corrosion 
Problems ’* The mornings of Sept 14 and 15 will be 
devoted to the reading and discussion of pajiers, whilst 
for the afternoons visits have been piovisionaliy 
arranged to works in Zunch and its neighbouihood 
On Sept 18 the main paity will divide, one part going 
to Biel to visit a watch factory and leaving for 
England in the evening, whilst the other will go via 
Lotschbeig to visit the new aluminium alloyH lolling 
mills at ChippiH SideiH, m the Rhdne Valley Eiom 
ChijtpiH the paity will eithei return to 1 onilon via 
Lausanne or Geneva, oi proceed via the Simplon to 
Milan to take patt in tho International imundiy 
Exhibition and Congress, which continues at Milan 
until Sept 27 The' first congress of the New Inter 
national Association foi Testing Materials is being 
held at Zurich during the week preceding tho Institute 
of Metals mooting 

Wf have received from Messrs A Gallenkamp and 
Co , Ltd , Sun Street, London, E C 2, their catalogues 
of electrochemical apparatus and colorimeters (Lists 
No 80c and No 02) Ir^ the former will be found 
listed apparatus for electr6 analysis, the electrometric 
determination of hydrogen ion concentrations, and 
the measurement of conductivity of electrolytes Am 
fnetcrH, voltmeters, galvanometers, and thermostats 
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aro included In the section on hydrogen ion con 
centration, a useful summary is provided of the use 
of the hydrogen electrode, with descriptions of other 
types, including the quinhydrone and glass electrode 
In the second list, numerous types of both Biinple and 
more complicated colorimeters are detailed, including 
two modem patterns of the Lovibond tintometer The 
catalogue gives a good idea of the range of instruments 
of this type which are at present on the market, and 
should be of use to biochemists and physiologists 

A short but useful list of scientific journals and 
transftitionw of learned societies has just been issuod 
by Messrs Oppenhenn and Co (Rare Books), Ltd , 
U7a lulham Rood 8W 10 In several cases com 
plotc sets mo offered foi sale 

Librarians and others inteiested in the Far East 
should obtain a copy of Catalogue No 634, “ Onen 
talm ”, just issued by Francis Edwaicls, Ltd , 83 
High Stieet, Marylebone, W 1 Particulars of up 
wards of 1000 works ate given in it iclating to Burma, 
Cc ylon, China, the East Indian Art lupelago, Foimosa 
India, Japan, Koiea, Persia, Siam, Tibet, and general 
works 

A noon catalogue (No 364) of Htoond hand books 
upwards of 2000 in number, has jmt been published 
by Messis W Heffor and Sons Ltd , Petty Cury 
Cambridge It langes over tho subjects of agriculture 
botany, anthropology and ethnology, chemistry anc 
themical technology, mathematics, physics anil en 
gincermg, physiology, anatomy and medicine, zoology 
ami biology, and is strong in journals and othe: 
publications of kained societies 

Applications aie invited for the following appoint 
merits, on or before the dates mentioned —A senio] 
stsietaiy m tlio Matriculation and Srhool Examina 
turns Department of the University of London— 
I he Principal (“MSK"), University of London 
South Kensington, SW7 (April 25) A mastei 
under tlie Education Department of Southern Rho 
desm to teach physics and chemistry at the Boys 
High School, Uintah -The High Commissioner foi 
Southern Rhodesia, Crown House, Aldwych, W C S 
(April 30) A chief inspector of smoke nuisanc* 
undez the Government of Bengal -The High Coht 
misHionor for India, General Department, India House 
Aldwych, W C 2 (Apnl 30) Two follows in psychiatry 
at the London Child Guidance Clinic, 1 Canonbury 
Placo, N 1 —The Secretary, Child Guidance Council 
7 Buckingham Palate Gardens, S W 1 (May 2) Ar 
assistant lecturer in chemistry at the Liverpool Centra 
Municipal Technical School—The Director of Educa 
Hon, 14 Sir Thomas Street, Liverpool (May 2) Ar 
assistant lecturer in physics at the University College 
of North Wales, Bangor—Tho Registrar, University 
College of North Wales, Bangor (May 16) A dzrectoi 
of the Rubber Research Institute of Ceylon— Thj 
Chairman of the Board of Management, Rubbtt 
Research Scheme, Ferademya, Ceylon (May 30) 2 

lecturer in tinctorial chemistry and dyestuffs at thi 
Manchester Municipal College of Technology— Th< 
Registrar, College of Technology, Manchester (June 6) 
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Daggers with Inlaid Handles —In Ancient Egypt , 
1030, No 4, Sir Flinders Petrie, referring to the retent 
discovery in Palestine of two examples of the dagger 
having a metal handle cost m one piece with the blade 
and bearing a plate of inlay on each side, roviews a 
number of examples of the type which have come 
mto view, in various countries These he places m 
six classes (!) The butt handle, of the simplest type, 
with a slight curve at the end and the inlay space 
shallow and long It begins about 2000 a c near 
Behistun and is found at Nineveh and Has tShanmi 
(2) The pommel type, begins with the butt getting 
wider as in Egypt , the distinct pommel appeals in 
tlie south west of tho Caspian , the fully dovelojxxl 
pommel is on a dagger of Apepa III (1600 bc ), the 
subjects aro embossed on electrmn plates Tins typo 
belongs to North byria and was brought to Egypt 
by the Hyksos (3) Tho encased handle begins with 
the deep setting of the handles as fiom Kasbek, 
Caucasus, about 600 B c The examples point to a 
primitive type of pierced bone handle The encased 
inlay passed mto a form like that of tho deeply wmgod 
palstave (4) To give the best grip to tho handle for 
an upward thrust, a cusp was raised, giving the thumb 
and finger a more secure hold A preliminary form 
appears m Hyksos times It was a development of 
the tang made m shovol form to inseit in a separate 
handle (5) The wide blades with crosH head handles 
aie western The mlay is riveted on An example 
of about 1400 b c is from Kormth, others fiom 
Knossos, Veil, Cuma, and Term (fl) The falchion 
{Ihepesh, tho thigh), of eastern origin, an example 
from Diarbekr, of 1300 b c , has an inlay handle with 
tho name of Hadndmrari, and another of the time of 
Raineses II fiom Tell Ketaheli 

Samoan Culture —A detailed and exhaustive 
analysis of the material culture of Samoa by To 
Rangi Hiroa (P H Buck) appears as Bull 75 of the 
Bernice P Bishop Museum of Honolulu Tho sum 
mary of conclusions drawn is that canoes with top 
sides or planks joined by right through Joshing 
associated with the rectangular house with wall posts 
and wall plate erectod before the principal lafters 
wero put up, the bow ami arrow, slings, and such 
games as dart slinging, bowling with discs, and string 
hguies constitute an early culture which sproad over 
the whole Polynesian area Certain culture traits 
such as the marac, stone figures upright drums, and 
the nose flute passed into eastern Polynesia without 
affecting Samoa The striking features distinguishing 
bamoan culture from the general culture of eastern 
Polynesia are the arched houses and the flanged plank 
canoes Special efforts resulting in improved technique 
aro closely related with class distinctions Building and 
tattooing obtained their highest remuneration from 
the higher classes and these t rafts were used to accentu 
ate class distinction The builders’ guilds had more 
*©fc rules than they had m eastern Polynesia The 
Samoan system demands instant payment and unmedi 
ate provision of food, as against tho usual Polynesian 
system of reciprocal labour Samoan material culture 
is uninspired 

Experimental Studies of Dengue —Dengue is an 
acute, but benign, fever of 2 7 days duration and 
prevalent m the east In the Philippines, the disease 
Atas recently been the subject of investigation by 
Majors J S Simmons and J H bt John, of the 
Medical Corps, and Captain F H K Reynolds, 
Veterinary Corps, U S Army ( Philippine Jour be? , 
vol , 1931, p 1) The disease is caused by a 
filterable virus, and is transmitted by mosquitoes of 
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at least two species in the Philippines, A&les egypti 
and A albopiclus It is shown that 5 10 infected 
mosquitoes convey the disease just as well as 150 
The mosquitoes to become infected must bite the 
patient timing the first two days of dlnoss, but they 
do not transmit until twelve or more days later 
It is probable that one attack of tho disease con 
fors a lasting immunity Attempts to prepare pro 
phyloctic vat t ines were unsuccessful Attempts to 
transmit the disease to a number ot animals failed, 
but evidence was obtained that two Philippine 
monkeys may act ns reservoirs of tho virus, and may 
bo factors m tho spread of dengue A prolonged 
study of the blood during the course of the disease 
was mode An outstanding feature is a lemarkable 
diminution m tho white corpuscles at tho bright of 
the fever to one half the normal or oven less 

A Bird Census in California —Slowly increasing 
numbers of bird counts emphasise the variable size 
of the populations of areas of different character 
theie may l>c an average of less than a pair of birds 
to the aero m some places, and in others so many as 
fifty foui pairs—both those ieiord arras happen to 
be in the Dmtod Stutos of Amenta \ new region 
m California—the Lassen Peak Region—haH boon in 
tensively studied by Joseph Umuiell, Joseph Dixon, 
and Jean M Lmsdale, and among the many interest¬ 
ing observations in their 500 page monograph appears 
a census of the birds (Untv California Publ Zool 
vol 35 , 1930) The count c overod an area of 6 J acres, 
searched daily at all hours of the day for 16 days 
in June, during tho bleeding season Twenty four 
breeding pairs were established theie, not quito four 
to the acre Noither casual nor regular visitors to 
tho checked area from other areas wero meluded 
The authors cunsidoi that the average population of 
the wholo Lasson Region is over repiesented m tho 
selected area and from 4 time ’ tens uses and memory 
impressions they would plate the general aveiago at 
not moro than one breeding pair to the acre The 
results of the systematic study of tho buds them 
selves suggest that whore individuals of a particular 
species are sparsely distributed and the habitat 
greatly uitoriuptod, the chances for developing and 
perpetuating local population strains are better than 
in an area of contrary nature r l he mammals and 
reptiles of the Lassen Region as well as tho birds, 
give many apparently good < ases illustrating this point 

True’s Beaked Whale in the Hebrides —An example 
of this very raie whale was stranded on tho Outei 
Hebrides in January and has been dew ribed by 
A C Stephen {Scottish Naturalist, 1931, p 37) The 
length of tho wlmlo was 17 ft 6m, and the head, 
which is now in the Royal Scottish Museum, possesses 
the single pair of teeth, set at the extreme end of the 
lower jaw, which ih a leading character of the spec tes 
Only twice before has this whale been found in British 
waters, on both occasions on the west of Ireland, and 
two further records, from the east coast of the United 
States of America complote the known appearances 
of one of the most elusive of whales 

Spider* of Porto Rico - The threo parts of the work 
of this title recently issued ( Trans Conned Acad Arts 
Sci , 30, 1 153, 159 335, 1929 31, 1 191 , 1930) re 

present the result of Prof A Petrunkevvtch’s stay as 
visiting professor to the University of Porto Rico 
during 1925-26 The spiders of the island are in 
creased from 74 to 174 species in 100 genera, one 
genus and 72 species are new, and all are very fully 
described, with the help of 562 detailed diagrams A 
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new method of describing the appearance of a spider’s 
leg is introduced as being more accurate than words 
like * stout ’ or ‘ slender \ Tins consists in expressing 
the broadtli of the patella as a percentage of the united 
length of tibia and patella, and is known as the ‘ tibial 
mdox * Thus, for a pholud the index is 2, for a 
theruphomd it is 13 A promised discussion of the 
Porto Rican fauna as compared with that of the other 
islands and of the clues os to it h origin and evolution 
ib eagerly anticipated 

Echinoderm Oogenesis--L A Harvey (Proc Roy 
Soc , vol 107,1930) disc usses the cytology of oogenesis 
in Antedon and Asteruis The chief difference noted 
is that in the oocyte of the former genus, a yolk 
nucleus is present, out not in the oocyte of Astenas 
Yolk appears m both under the influence of the Golgi 
apparatus, which consists of scale like dictyosomes 
visible in the living egg in Antedon but not m Asteruis 
The mitochondria are early scattered in the cytoplasm 
and are present in large nuintiorN It is suggested 
that they are concerned in the synthesis of yolk from 
raw materials in tlie cytoplasm Fat nnsoH as minute 
droplets scattered among the yolk spherules , neither 
Golgi uppuratus nor mitochondria are concerned m 
their apj>earance in the (ell 

Observations on Tetrarhynchids —Prof Th Pintner 
(Sttz A Lad 11 iss M ten, Mai natunviss Klasse 139 
Bd , 7 Hft , 1930) gives an account of the anatomy 
and Hyatematics of some little known tetrarhynchid 
east odes, with keys to the genera and species, and 
adds observations on the movements of the young 
encysted formH In the fresh liver of the teleostean 
hshos Lepidopns and Jirarna t the young worm lie* 
motionless m the ryst , but as soon as the liver begins 
to decompose, movements in the head region begin 
Apparently only chemical or temperature stimuli will 
provoke these movements, for rough handling with 
a preparation noodle produces no contraction The 
author suggests that a stimulus would be provided 
m the alimentary tract of the final host (an elosmo 
branch) when the liver is in process of digestion and 
would cause the larva to strive to free itself from the 
cyst The paper is illustrated by 73 figures 

Researches on Diatoms —Miss S M Marshall and 
A P Orr continue thoir valuable researches on 
diatoms m their latest papor “ A Study of tho Spring 
Diatom Increase in Loch Striven” (Journal oj the 
Marine Biological Association oj the United Kingdom , 
18, 3 , 1930) Experiments with diatom cultures and 
soa water samples were earned on at the same time 
as the general studies During the three years 1926, 
1927, and 1928, this increase was almost wholly due 
to Skeletonema costatum, which is able to grow within 
wide temperature limits There were veiy few other 
diatoms, and animals were scarce The pH value and 
oxygen pontant rose and the phosphate fell with the 
increase in numbers of diatoms It was found that 
temperature is not the direct cause of the beginning 
of the increase, but tho density of the water which is 
influenced by the temperature is important, because 
it determines the amount of vertical mixing The 
vertical currents, besides bringing up the nutnent 
salts, carry the diatoms from the surface layers, where 
there is much light, to the deeper waters, where m 
winter and early spring there is not enough light 
for photosynthesis to balance respiration With the 
lengthening of the days and better weather conditions 
the depth at which photosynthesis may take place 
increases Regarding light intensity, it is shown that 
m Looih Striven th^nate of the Spring diatom increase 
is apparently decided chiefly by the total light, which 
depends both on length of day and intensity 
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\J Crossing-over in Tetraploid Primula sinensis —An 
interesting paper by Miss D de Win ton and Prof 
J B S Haldane ( Jour Genet , vol 24, No 1) 
makes a comparison of the linkage relations m the 
diploid and the autotetraploid Primula sinensis 
Three factors are considered—winch converts pm 
to thrum, Zf, which converts red flower to magenta, 
and G, which produces green stigma and ovary, in¬ 
hibiting red Only S is fully dominant when present 
m one dose in the tetraploid Six of the Bevon pos¬ 
sible types of linkage between these three factors 
m the tetraploid have been studied The intensity 
of linkage is about the same as in the diploid, but, 
unlike the diploid, there is no significant difference m 
tlie linkage on the male and female side The results 
agree well with theory, notwithstanding that Darling¬ 
ton (in the same number) has found numerous 
meiotic irregu lari ties in the 4n form No evidence 
was obtained of crossing-over between more than two 
chromosomes of a set at one time, nor of two chromo¬ 
somes going to the same i>ole after crossing over 
Tlie results to bo expected in the offspring of the 
different types of tetraploid zygote when selfed, 
with or without crossing over, are given in a useful 
table 

1 Collapse * in Australian Timber —C Sibley Elliot, 
assistant seasoning officer of the Australian Division 
of Forest Products, has an interesting papor m the 
Journal of the Council for Scientific and Industrial 
Research, vol 3, No 4, upon the occurrence of 
‘ collapse ’ during drying of Australian timbers ThiP 
is entirely different from the normal shrinkage and 
swelling of timber with changing water content 
Shrinkage is associated with an approach of the 
fibres towards one another as the timber dries, and 
cannot be prevented * Collapse \ on the contrary, 
involves the actual breaking down of many of the 
microscopic tubular elements m the wood, and it v 
frequently accompanied by considerable distortion in 
consequence 4 Oollapso 1 occurs m several of the 
Australian eucalypti* to a considerable extent , in 
Australian grown timber it occurs mainly in the 
young outer wood or in wood from the upper part oJ 
the treo It may occur when the water content of the 
wood is still relatively high (more than 80 per cent), and 
has been attributed by H D Tiemann, of the Forest 
Products Laboratory, Madison, U S A , to the stresses 
sot up within the wood by the continuous films of 
water in drying wood when air is unablo to enter 
Whilst shrinkage of wood is inevitable as moisture 
content changes, the collapse can be corrected and 
permanently removed by the prolonged action of 
steam after the timber has been previously dried tc 
a moisture content of 10 12 per cent This process, 
under the name of ' reconditioning timber \ has been 
successfully adopted under commercial conditions in 
many large scale plants in Australia 

Paleozoic Diatoms —An illustrated account of 
diatoms found in deposits of Carboniferous and 
Permian age m given by D Vito Zanon (Afem Accact 
Sciemc, I Nuovi Lincet, ser 2, vol 14, 1930, jp 89) 
Some sixty species are recognised, most of which ar« 
identified with living formB 

The Atla* Mountains —In the Scientific Monthly foi 
February, Prof H C Lawson dismisses the origin oi 
the Atlas mountains of Morocco They have the char 
actenstics of a youthful range, with narrow valleys, 
sharp ndges, and peaks The torrential stream! 
flow in trenches far above the base level of erosion 
Features such as these cannot have survived from 
the time of the Alpine uplift, and Prof Lawson aimiei 
that the Atlas have undergone a rejuvenation Hu 
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reading of the evidence, which he details m full, 
is that at the end of the Eocene the Alpine uplift 
jave rise to what he calls the Alpine Atlas, on the site 
of the geosyncline which occupied part of the area 
of the submerged peneplain that succeeded the Her 
oyman mountains By the end of the Tertiary period 
the Alpine Atlas had been reduced to a past mature 
hill range and the surrounding country to a pene¬ 
plain Then came the rejuvenation which led to the 
present Atlas This was due to two movements a 
broad arching which uplifted the peneplain to about 
1200 metres, and a sharp orogenic upthrust between 
marginal faults The degradation of the upthrust 
mass and consequent loss of load uiduced further 
pise by laostatic adjustment The depressions flank 
mg the range are explained as duo to sinking of 
material in compensation for loss of load on the range 


The Atlantic Earthquake of 1929 —Two interesting 
papers on the earthquake of Nov 18, 1929, by D S 
McIntosh and Dr J H L Johnstone appear m the 
Transactions of the Nova Scotian Institute of Sc lence 
(vol 17, pp 213-222, 223-237, 1930 See also the 
letter by Prof J W Gregory m Nattjrtc, vol 124, 
pp 945-946 , 1929) The cable breaks all occurred 
from lat 39° 29' to 45° 6 ' N and long 52 u 10 ' to 
57 ° 50' W , that is, within an area of about 60,000 sq 
miles, in a line with the old submerged portion of 
the St Lawience river The depths at which the 
cables were broken range from 44 to 2934 fathoms, and 
the officers m charge of the repair work found no 
difference from the charted depths gieater than those 
that might bo due to errors m sounding In many 
cases, the broken cable ends were found tjuried in mud 
or gravel The ends appear as though the cable hail 
boon cut by a dull pair of heavy scissors, except at one 
spot (in lat 43° 27' N , long 56° 13' W ) where “ the 
cable was found broken up m short lengths and 
the core twisted round the sheath The wires of the 
sheath were bent back on themselves two or three 
times, wound around the core, and the latter twisted 
about the heavy galvanised steel sheath " From 
seismograpluc evidence, the epicentre is estimated by 
Messrs Hodgson and Doxsoe to ho in lat 44° 5' N , 
long 55 ° 15' W , which is nearly that obtained from 
the times of arrival of the sea waves at Halifax and 
the Newfoundland coast 


Variations of the Solar Constant and Terrestrial 
Weather —Dr O G Abbot, m a paper entitled 
“Weather dominated by Solar Changes” (Smith 
sonxan Miscellaneous Colle^txone, vol 85, No 1 ) con 
trnuos hie studies of variations of the solar constant 
and their influence on terrestrial weather He finds 
that peiiods of increasing or decreasing solar radia 
tion are followed by changes of pressure and tempera¬ 
ture at Washington These changes are irregular and 
differ considerably in different months, but those 
following increasing radiation are, on the whole, 
opposite to those following decreasing radiation, 
suggesting that though difficult to understand, they 
are probably real An additional test is obtained by 
investigating the solar constant for periodicities, 
by a graphical method lengths of 8 , 11, 25, 45, and 68 
months are found, the combination of which repro 
duces the original curve with reasonable accuracy 
The monthly mean temperatures at Washington for 
the period 1918-80, corrected for annual variation, 
are then analysed for the same periodicities and the 
results, with the addition of a terrestrial period of 
18 months, are combined to form a ourve not unlike 
the original It should be remarked, however, that 
l>r Abbot does not point out that the phases of the 
IKgiodicities of temperature at Washington have no 
leflmte relation to the phases of the corresponding 
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solar cycles Moreover, if the 18 -month periodicity 
is omitted, the calculated temperatures have a corre¬ 
lation of only 0 36 with the observed figures, so that 
they cannot be said to lie “ dominated ’* by solar 
changes, and the relationship will have little value 
for forecasting 

Lubrication and Viscous Flow —Several investi 
gators of lubricating ods have found that, when such 
oils are allowed to flow for some time through tapil 
lary tubes of internal diameter of 0 3 mm , the tubes 
become clogged in a few hours This clogging has 
generally been explained as due to tho orientation and 
adsorption of the polar constituents of the oil by the 
walls of the tube, and in the first Report of the Lubri¬ 
cation Research Committee, Sir William Hardy ex¬ 
pressed the opmion that none of tho liquid between 
two solid surfaces is free unless it is at least 5 x 10 '* 
cm from each surface The January issue of the 
Journal of Research of the U S Bureau of Standards 
contauis a paper by Dr R Bulkley giving an account 
of his measurements of the flow of oils through capil 
lary tubes, which have been camod out with the 
support of the Research Committee on Lubrication of 
the American Society of Mechanical Engineers to test 
whether this adsorption by the walls takes place He 
finds that when the oils are filtered through porcelain 
before entering tho capillary tube, thoy show no signs 
of clogging even in tubes of 11 x 10~ 4 cm diameter 
He considers that the evidence points more in tho 
direction of slipping of tho oil at the wall, or, if thero 
is any increase of the viscosity of the oil near the wall, 
that increase does not extend more than 0 02 or 
0 03 x I0-* cm from tho wall 

Free Radicals—Conont, Small, and Tayloi in 1925 
showed that halochromic (coloured) salts of triphenyl 
carbmol and related substances are reduced by power¬ 
ful reducing agents m appropriate solutions with the 
formation of the free radical (for example, triphenyl- 
rnethyl) A similar lesult would be expected in re 
gard to the cations of tho triphenylmethano dyes, 
except that the resulting free radical would probably 
be even loss stable in acid solution than triphenyl 
methyl In tho February Journal of the American 
Chemical Society , Conant and Bigelow show that those 
expectations are confirmed by experiment The 
following general reactions are assumed, in which 
R f is the dye cation and M ++ tho titanous, vanadous, 
or chrornous ion used in reduction 

( 1 ) R^ + M^R (free radical) + M M \ 

( 2 ) 2 R^R-R (‘ethane *), 

(3) 2 R + H + —>RH (* mothane ') + R + , 

(4) 2R—>-R a (Chichibabm compound) 

Reactions ( 1 ) and ( 2 ) are reversible and rapid, (3) 
and (4) are irreversible Tho products of reactions 
(2), (3), and (4) were isolated in the case of malac hite 
green and p-dimethylamtno triphenyloarbinol In 
order to isolate the associated free radical (* ethane *), 
advantage was taken of its relative insolubility m 
aqueous solutions of pH 3 The solutions absorb 
oxygen very rapidly, as much as 89 per cent of the 
amount required for peroxide formation being taken 
up by the crude dried material Tho nomenclature 
used in (4) is based on the analogous formation of 
p benshydryl tetraphenylmethane from. tnphoDyl- 
methyl, first observed by Chichibabm, although the 
structures of the dimers obtained, isomeric with the 
4 ethanes \ have not been established Their em¬ 
pirical formulae show them to be dimolecular reduc¬ 
tion products of the cations The action of vanadous 
or chrornous ohlonde on the keto chloride of Miohler’s 

^ketone is similar to the reduction of salts of the 
"jkphenyl oarbmoU The electrochemistry of the re 
actions is to be studied 
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The Invention of the Sewing Machine 


O N Mar 8, M Hoirintt, the former premier of 
trance, unveiled a monument at Lyons to 
Barthtdtrny 1 himonrner, the inventor of the sewing 
machm< Thimonnier applied for his first patent in 
i ollahoiation with Auguste t errand of the School of 
Mines, St fttieimo, on Apul 12, 18JO, and the erection 
of the monument was the outcome of the celebration 
Inst yeai of tlio centenary of that event The com 
iik muratjon winch took place jn Paris in May last in 
< luded meetings m the Conservatoire national dos Arts 
et M£tifus, the Soibonm, and elsowheie, a record of 
whuh is contained in the February Bulletin dc la 
SoaHf d'h mouragement pour VIndustrie natwnale, 
which also contains a biographical sketch of Thimon 
nier by M Am Matugrin, of Lyons 

Boin at rAihiesIe, in the depaitment of tfie Rhone, 
on Aug 19, 17D1 Thunonmei attended school m 
Lyons and after an apprenticeship set up as a journey 
man tailor at Ample puis wheto lie hist c one t ived the 
idea of sewing by machinery Removing in 1825 to 
Nt T5ti<rmc, he lived in tile rue <ks Foigos, where lie 
made a sewing machine and, with the assistance of 
Feriand and othcis, not onl> secured a patent, hut 
also m the summer of 1830 formocl a company in 
Pans for the construction of machines By ]83i, no 
fewer than eighty machines had been made, but a 
mob destroyed them all and for a time nothing more 
was done rhirnoniuer, howevoi, continued all his 
life to devote much time to lus invention, taking out 
othc r patents, and w ith Magma fanning anothei 
company but without reaping any adoquate ic waidH 
Ho died a pom man, on Aug 5, 1857 lhe sewing 


mac hine by then had elaimod the attention of many 
other inventors, but at the Pans Exhibition of 1855, 
Prof Willis, of Cambridge, roportmg on the machines 
exhibited, said that Thunonmor’s machine hod served 
as a type for all modern Hewing machines 

Thinmonnioi’s sowing machine was a chain stitch 
oi single thtead machine, in which the needle, having 
a notch near the point, left a loop beneath the material* 
through which the next stitch passed , but the 
mac limes developed by subsequent inventors were 
lock stitch machines, in which one thread is fed by 
the needle, which lias an eye, and another thread is fed 
by a shuttle Thousands of patents have been taken 
out in connexion with such machines, but it was the 
woik fust of EIioh Howe and then of Isaac Merritt 
Singer in the United States which brought the sewing 
machine into geneial use and provided the people 
of every nation wdh a wimple, reliable machine at a 
rcBHonable [nice 

Them was a gieat deal of litigation between the 
early mventots, and the example of a Thimonnier 
machine in the Science Museum was one used during 
the tnals in the United States If to Thimonnier 
the invention brought nothing but disappointment 
and anxiety, others were more fortunate, and Howe 
and Smgor both ainassoil gieat wealth Though he 
died, aw he lived, a wimple working man Thunonmei 
to dav is remembered aw a bonefactoi of lus country, 
and the tablet maiking the site of his house in St 
Etienne anil the monument at Lyons will for a long 
tune recall his gallant Htiuggle against adverse 
conditions 


The Climate 

^WKDEN lies in the legion of prevailing bouth 
C* westerly winds that blow along the margin of the 
neatly permanent area of low barometric pressure 
centied near Iceland It appears from ceitam wind 
roses gi\ en on pages 52 and 53 of Axel Wallen’s work, 
that it is only in the south—in (lotaland—that there 
is a geneial pmlommanco of Nouth westerly winds 
m the surface layers ot the atmosphere approaching 
that which is to he found in the British lslos Else 
where, effects duo to the distribution of land and 
water, and to the contours of the land, modify the 
general drift fiorn the dominant quartei Thus, 
along the eawttm coast, both m Januaiy and July, the 
wind tends to follow the trend of the coast line and 
theiefoie blows most tiequently from southerly or 
northerly ducctionw 

The niountamH that cover ho large a part of bean 
dmavia greatly alter the effects of the moist Atlantic! 
winds on the Swedish climate In the absence of ruc li 
mountains, the climate would probably moie neailv 
resemble that of Denmark thore would not be the 
great conilasts that exist between the very wet 
western uplands and the dry eastern coastal region 
The heavy precipitation in the west leaves fto much 
lows moisture for cloud formation when the winds of 
the troiHisphere follow their usual course towards Fin 
land and Russia, this is one of tho factors that makeH 
possible the wonderfully sunny summer climate of the 
eastern lowlands and of the islands off the east coast 
Students of British weather are familiar with this dry¬ 
ing pioc ess, which acts powerfully m eastern Scotland 
and north east England during spells of westerly wind 
These general facts come t$~Tight in the course of a 
careful reading of Axel Wallen’s work , but there 

* Tlte (lkrott« of Siralen Br Axel Wxlten Ststeni Meteoralcwkk 
flydrograflaku Anstalt St 270 B 65 (Stockholm, I960 ) 2O0kr 
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of Sweden.* 

is peihaps h tendency for a rathei too ngid separa¬ 
tion of the climatic factors Thin tendency makes it 
harder for the leader to get a grip of the bioad faots 
of Swedish climatology, and to remombei them, than 
would otherwise have been tho case, the absence of 
an index and table of contents increases the reader’s 
difficulties 

On the whole, the maimer in which the different 
sections are handled is orthodox More than usual 
attention is given to hydrology and mat tern of practi¬ 
cal importance for the economic use of the abundant 
potential eneigy of the heavy rain and snow of the 
mountainous regions lhe snowfall is of use not only 
as a supply of watei when it melts, but also, when 
lying, for the transport of felled timbrn by sledge to the 
commercial waterways The seasonal and annual 
variations of tho total rainfall have thoir usual import¬ 
ance, in so far as they affix t the flow of water in the 
nvers Sweden’s extensive lakes, which oct upy more 
than 8 per cent of the whole country, act as reservoirs 
capable of storing the surplus of an extra wet season 
It is not inappropriate m the case of a country so 
dependent economically upon the potential energy of 
rainfall to find that these various matters occupy 30 
per cent of the space devoted to a discussion of climate 
There is a very instructive map (p 01) to which tho 
r< ader’s attention may he directed This shows the 
distribution throughout Sweden of water power, m 
kilowatts per squaro kilometre, for average conditions 
of waterflow 

Readers of this work who are not familiar with thft 
physical and othei features of Sweden will apprecifi^j 
the very clear maps among the first few pages These 
show the major and minor political divisions, the 
contours, the distribution of tho different types of 
forest, facts relating to the late glaoial epoch, and 
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letails of the principal n ver basins Another excellent 

xunt is the inclusion of a short discussion on inward 
ind outward radiation This subject ought not to be 
teglected in the discussion of any chmato and least of 
ill in the case of one refeiring to a country placed in 
juch high latitudes as to show very great seasonal con 
trasts In the extreme north of Sweden (lat 69°) the 
jun is nover less than 2° below the horizon m the middle 
the winter Even in the south (lat 59°) the solai 
elevation at that season does not exceed 10^° In the 
middle of the summer, on the other hand, a large part 
>f Sweilcn enjoys perpetual daylight In the early 
mrrunei, the average amount of cloud m the eastern 
lowlands falls below anything known in Gioat Bntain 
ind, in the islands off the east coast, reaches the low 
figure of 40 per cent in June When the long day is 
onsidered in relation to these facts no surprise will be 
'aused by the statement (p 12) that tho mean dm a 
ion of sunshine at Jokkmokk (lat 30') in June 
exceeds that of Madrid or Koine in tho same month 
tn sympathy with the laige annual vanation of solai 
radiation, teinpcratme shows gieat seasonal contrasts 
At Karesuands (lat 68° 27') the moan temperature foi 


July is about 28° C (50° F ) higher than that for 
January 

Figs 0 and 7 are among the most interesting m the 
book Tho former gives giaphs of the radiation re¬ 
ceived at the outer limit of the atmosphere in each 
month m latitudes 55°, 00 05\ and 7<T, similar graphs 
showing how much of this roaches the earth’s surface 
when tho sky is free fioin cloud . a graph of the radia 
tion actually received at Stockholm, taking into con 
suioi ation the amount of i loud, is also shown In b lg 7 
this graph of inwaid radiation at the giound for Stock¬ 
holm is i nrapaml with that of outwaid radiation at 
tho same plat e Tho outward radiation has of course, 
much the smaller annual variation The comparison 
shows that fioni the beginning of October to tho cncl 
of March tho outwaid exceeds the inwaid radiation, 
and that tho leveisc is true during the lost of the year 
On the whole year it would appear that there is a 
gam Tho ieadi i may be refened to jeinnt papers 
by Dr G C Simpson Director of the Mcteuioiogical 
Office of Cheat Britain, foi a moie general discus 
sion of this subject, which is by no means free from 
pitfalls E V Nkwkkam 


Afforestation Programmes of the 

TN a recent nmnbci of Nature (Feb 14, p 255) 
*- attention was directed to the organisation known 
as the Now Zealand Timbei Gioweis’ Association, of 
New Zealand This hotly consists of a senea of 
independent pnvate companies engaged in affoiesta 
tion work as a purely commercial piopnmtion, with 
Funds subscribed by tlie ]>ublic on oidinaiy shaic 
issue terms These companies have no connexion 
with the official New Zealand Foiost Dcpaitinent 
but it is already apparent that they will eventually 
iwn by far tlu largest area of artificially formed 
plantations in tho islands Conti as ted with the 

iporations of these companies, already discussed 
in the note lefeired to, the Annual Refnnt of tho 
Dnector of tho N Z State Forest presents the Govern 
ment forestry position which is equally satisfactory 
f)n the subject of afforestation work the Ropoit 
states “ Ntw r Zealand possesses tho laigest area of 
State owned and State planted forests m the Empire 
The State owned indigenous forests as at Marcli 31st, 
1930, consisted of o\ei 7 million acres The State 
Softwood Plantations, in round figures, at the Hamo 
tlate, covered 253,000 acres The total area planted 
Turing the 12 months prior to the date mentioned 
was 50,030 acres For the current year a furthei 
>4,029 acres was programmed for, which would bung 
the total of New Zealand s State Softwood Plantations 
it this present date to a figure approximating 308,000 
acres In the year ended March 31st, 1029, the State 
planted 00,835 acres altogothei ” 

A contrast is then made with similar woik in 
l beat Bntain The Forestry Commission in England, 
it is pointed out, planted to the end of 1929, 140,000 
acres of Boftwoods, “ while the planting programme 
i4 23,000 acres per annum , so that New Zealand is 
well ahead of the Mother Country, and furthermore 
would be justified at the present tune in claiming 
world leadership in annual softwood plantings under 
the State” Full credit may be given to the New 
Zealand authorities for the efficient niannei in which 
they are dealing with this problem , but any attempt 
(K rivalry in the rate of afforestation or in programmes 

that sole end in view between tho Dominion and 
' 1 reat Bntain is most strongly to be deprecated 
M any things must govern annual planting programmes, 
and the delicate and important operations of thinning, 

* 'Ree the young woods have reached the size for these 
operations, annually increase in amount and demand 
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New Zealand Forest Department 

the closest attention loo often m tho past havo 
annual afforestation piogiammes been picssed on, to 
the nogUct of the nrcessaiy thinning woik in the 
young ci^ated woods, for which oithei the funds or 
the net ossui y laboui wc in defic it nt oi uhsimt 

The commercial planting companies have planted 
a total ate a of about 220 000 acres, the specie s being 
Pimut tnwjnis* miwoods, Pin tut ponderosa, and 
poplar Thus State plantings plus the planting 
of these afforestation companies now total approxim 
ately 500 000 acres, lost years total plantings being 
somewhere in the region of 100 000 acies 

Since tho commercial planting companies are 
wholeheartedly devoting themselves to new ufforesta 
tion work it will be Iiojhm.1 that the Government 
Department is not losing sight of tho impoitant 
indigenous forests Thore may bo quite valid reasons 
for embarking upon a laige programme of plantations 
of exoties in a country—in paitH of our Empire we 
know that such valid icasoris exist—but all expen 
enoed foresters hold strongly to the belief that in the 
long run few exotic plantations can compete in value 
with the indigenous forest of a country 

It is a well established fact that the planting of 
laige blocks of nxotiCH often as puie woods, leads to 
the danger of attacks of }>ests wht ther insect or 
fungus This factor haH not been overlooked in 
New Zealand Research work m forest biology has 
been placed on a good basis by the linking up of the 
rese(U ch forces of tho State Foiest feel vice tho 
Depaitrnent of Scientific and Industrial Research, 
and the New Zealand Timber Growers’ Association, 
under the direction of Dr David Miller, with whom 
is associated Dr Marsden A number of leseaich 
stations undoi the tegis of the State Forest Service 
have been established throughout the Dominion, 
the forestry schools of the University of New Zealand 
making contributions to the scientific sido of afforesta 
tion Amongftt studies on the commercial side of 
forestry, investigations into the strength of atruc 
tural timbers aro being earned out, and an extensive 
economic pulpwood survey is m progress with the 
object of establishing pulp and paper mills in promis¬ 
ing localities 

It is of interest to note that Australia continues 
to absorb practically the whole of the timber exports 
of New Zealand , but, the Report says, 4i enquiries 
from the United Kingdom continue to increase ” 
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University and Educational Intelligence 

London Applications for grants from the Dixon 
Fund, foi assistant a in scientific investigations, must 
he received before May 16 by the Academic Registrar, 
University of London, South Kensington, S W 7 
Those for grants from the Thomas Sinythe Hughes 
Fund, for assistance in medical iesoarch, must be 
received by the Academic Registrar not later than 
May 15 

Oxfohi) The recommendations of the committee 
tip jm) mtod to consider and leport on the provision of 
library fat ilities m Oxford have been embodied in a 
decree to bo promulgated in Cong legation on May 7 
The recommendations include, as already noticed m 
Natukf of Mar 28, p 403, the enlargement of the 
Radehffo Scientific Library by the addition of a new 
wing 

St Andrews —The Senatus Academicus will 
confei tho honorary degiee of LL D on the following, 
among otheis, on June 26 Sir James Hopwood 
Jeans, Dr G M Robertson, professor of psychiatry 
in tho University of Edinburgh , Rev Alfred Young, 
formerly fellow of Clare College, Cambndge, rector 
of the parish of Rirdbrook, Halstead, Essex, dis 
tinguishod for his mathematical work 

Undkii tlit will of the late Mr John McMaster, of 
Harblodovm, neai Canterbury, who died on Feb 10, 
the Ayrshire Education Authority will receive 1300 
a year for the establishment and maintenance of 
bursaries oi scholarships to be known as “Johfi 
McMaster Bursaries ’\ tenable at the Universities 
of Edinburgh or Glasgow, and open toboyH educated 
at Girvan Sec ond&ry Hchool whose parents are 
in necessitous circumstances, and the Governors 
of fchmon Langton Boys* Hchool, Canterbury, £360 
a year for the establishment and maintenance 
of scholarships to be known as 44 John McMaster 
Scholarships *\ tenable at the Universities of Oxford, 
Cambridge, Edinburgh, or London, to be awarded to 
boys of that school 

The Educational Travel Association is arranging 
a summer holiday course m the methods of regional 
survey and in open air geography, m Norway Tho 
fiords, the subarctic tableland, and the eastern valleys 
round Oslo will be visited The party will sail from 
Newcastle on Aug 8 Particulars of tho itinerary 
may be obtained by Hendmg a 2d stamp to the honor 
ary secretary, E T A , “ Noddfa ”, Wistaston, Crewe 
(or, c/o Cheshire Training College, Crewe), who will 
supply on illustrated booklet and map, and a pro 
gramme of excursions to glaciers and various fond 
formty as well as to the Norwegian open air museum, 
Vikuig ships, and Amundson's unique collection of 
Eskimo tools, clothing, and kayaks Instruction in 
field work in the open air sciences will be given to 
members of the party desiring it 

Tup League of Nations Union, m co operation with 
the American Hchool Citizenship League, has again 
arranged a prize essay competition open to both 
British and American schools Prizes of 76 dollars, 
60 dollars, and 26 dollars, known as the Heabury 
Prizes, are offered for the best essays m each of the 
following sections (1} Opdh to all pupils m public 
and secondary schools in the British Isles, on “ What 
Subjects m the Hchool Curriculum are Best Adapted 
to Show the Inttordependenfa of Peoples ?” , ana (2) 
open to all students in teachers' training colleges and 
university training departments, on “ The Influence 
of Intellectual Co operation in the Promotion of 
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World Friendship ” Essays, which must not exoeed 
3000 words and must be written on one side only 
of paper with a margin of at least one moh, must 
reach the League of Nations Union, 15 Grosvenor 
Crescent, S W 1, not later than July 1 and should 
bear the wi iter's name, ago, sohool, and home address 

A list of international fellowships for research, 
compiled by the International Federation of University 
Womon and published in pamphlet form, gives par 
ticulars of many hundreds of stipends available for 
advanced study and research in countries other than 
tho st ipend- holt lei 'a own The first and largest section 
i elates to fellowships available only to nationals of 
one country Among other interesting items in this 
section are 42 American Geiman exchange scholar¬ 
ships and about 170 Hungarian sc holarships tenable 
in Vienna (40 to 60), Romo (40 to 40), Berlin (35) 
Great Britain (14), and elsewhere Great Britain's 
place m this section is a large one and so is Sweden's 
Section II contains fellowships open to students from 
more than ono country or irrespective of nationality 
These are almost exclusively provided from British 
and American sources Appended is a list of nineteen 
prizes open for international competition Copies of 
the pamphlet can be obtained, price 1 a 3 d jiost free, 
from the British Federation of University Women, 
Crosby Hall, Uhoyne Walk, London, S W 3 


Birthdays and Research Centres 

April ii, 1863 - Mr Hfnry Balfour, l'RS, curator 
of the Pitt Rivers Museum, Oxford 

T am at present investigating the Htone implements 
of the TasmamanB, their technique and the culture 
status which they suggest 

The scientific classification of primitivo musical 
instruments and the determination of the geographical 
dispersal of related arid analogous types would be a 
useful undertaking Primary classification must he 
based upon the exact method or mechanism whereby 
the sound is initiated , the means whereby the notes 
may be varied being of secondary importance In 
the new edition (fifth) of “ Notes and Queries on 
Anthropology", pp 296 308, I have suggested a 
scheme of primary grouping, as an aid to descriptions 
and diagnosis of types of instruments Accurate 
description of the various means adopted for the pro¬ 
duction of the vibrations causing souhd are required, m 
order to arrive at a satisfactory phylogenetic classi¬ 
fication of musical instruments, and to enable the 
distribution of particular types to be mapped out 

April 23, 1858— Prof Max Planck, For Mem R 6 , 
professor of mathematical physics in the Uni¬ 
versity of Berlin 

Die theoretische Physik 1st durch die Quanten- 
theorie etwas in Unordnung geraten Sicher 1st, class 
von den bisher allgemem angenommenen Grunds&tzen 
mmdestens einer geopfert werden muss, urn die 
ubrigen aufrecht erhalton zu ktinnen Dies voll- 
komraen klarzustellen 1st eine der wichtigsten Auf- 
gaben der n&chsten Forschung Soweit ich sehe, gehOrt 
zu den S&tzen, welohe unter alien Umat&nden beiiu 
behalten smd, die Vorausaetzung einer volkommeoen 
Gesetzmftssigkeit in alien physikahschen Vorg&ngen; 
dagegen zu denjenigen, welche fallen gelassen werden 
mussen, die Vorausaetzung, dass der gesetzhche Ablauf 
ernes V organ gs dargestellt werden kann mittelst emer 
Zerlegung desselben m seme r&umliohen und zeitliohtim 
Element© Es 1st also der Begnff der Ganxheit, der 
wie auf dem Gebiet der Biologxe so auoh auf dem der 
Physik eingefuhrt werden muss, um die GeeetzJUehktfR 
der Natur verstehen und formulieren su kduntti. 
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Societies and Academies. 

London 

Geological Society, Mar 18 —O H Schindewolf, 
On the septal development and the genotype of the 
coral genus Petraia Munster The author, by show 
mg that the genotype of Petraia is a synonym of 
Petraia radiate Munster, restricts the name to the 
Upper Silurian species The Devonian species belong 
to Podta’s genus AUe.ynxa Petraia , which is well 
character!sed by its conical shape, deep cahce, ex 
temal ornamentation, arrangement of tho septa, 
and, in normal specimens, by the absence of trans 
verse tissue, has not boon found outside Bavaria 
W B R King A fossihferous limestone associated 
with Ingletoman Beds at Horton in Ribblesdale, 
Yorkshire The paper deals with an exposure of green 
felspathic grits with associated calcareous rocks in 
the railway cutting south of Horton m Ribblesdale 
station The problems of general stratigraphy are 
discussed There is much evidence of a general nature 
to suggest that although tho limestone Is undoubtedly 
of Asngilhan age, the grits with which it is associated 
must be considerably older Calcareous matter occurs 
in two forms in the cutting , first, as tho inhiling 
between the grit blocks of a breccia, and secondly, as 
a crystalline fossihferous limestone apparently inter 
bedded with the grits A detailed study of the lime 
stone, however, shows that it is essentially of the same 
origin as the calcareous part of the breccia, since it 
contains angular fragments of grit and occasional 
flakes of roughly cleaved green mudstone of a type 
oxactly like the Ingletoman of the neighbourho<xl 
The fossils show no signs of distortion by cleavage 
It is suggested that this is another case of a ‘Nep 
toman dyke ’ 

Linnean Society, Mar 19 —M Bernhauer and H 
Scott Abysamian Staphyhmdm systematic report 
and introduction, with biogeographical and ecological 
remarks Dr Bernhauer enumerates 123 species, 
only 11 of which had been recorded from Abyssinia 
before, while 56 are new to science The afllnitios of 
the StaphyhmdsB under review are mainly African, 
hut there is a small proportion of Palararctic spec ios 
or related forms Among many kinds of environ 
ment, special attention was paid to dead steins of 
tree Euphorbias (Euphorbia abyasintca) and of 
tree Lobelias (Lobelia Hhynchopetalum ), and species 
apparently peculiar to these habitats were found 

Society of Public Analysts, April 1 —R C Frederick 
Carbon nonoxide poisoning its detection and the 
determination of the percentage saturation in blood, 
by means of the Hartndge reversion spectroscojie 
The instrument is capable of giving a quantitative 
determination of very small percentages of carbon 
dioxide in a minute quantity of blood Tho author 
has been unable to confirm Haldane's conclusions on 
nitrogen monoxide haemoglobin, the reversion spectro 
scope showing that the nitrogen monoxide ha?mo 
gloom spectrum is quite different from that of carbon 
monoxide hemoglobin —H M Mason and G Walsh 
Experiments on the hardness of fats A sunple 
apparatus has been devised in which the weight 
required to drive a plunger into the solid cake of 
fat of standard thickness under standard conditions 
is measured The results of the hardness test have 
IWbo been used to establish the identity of fats and 
to detect adulteration —B S Evans A new process 
lor the determination of small amounts of bromide 
m chloride Bromides are rapidly and completely 
oxidised by chromic acid m the presence of sulphuric 
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acid, preferably of 8-9 N strength, whilst chlorides 
remain untouched The liberated bromine is con¬ 
veyed by means of a current of air into an absorption 
flask containing standard arsomous oxide solution and 
some sodium bicarbonate, and the excess of arsonious 
acid is titrated with standard iodine For determin¬ 
ing Hmall percentages ot bromides in chlorides, the 
bromine is first absorbed in a tube containing 0 5 per 
cent sodium hydroxide solution, and this solution is 
then treated with one or two drops of saturated 
sulphur dioxide solution, then with dilute sulphuric 
aud and chromic acid, and the determination com- 

? leted os described—S G Walton and R G O'Brien 
’he use of bromine as a reagent m the determination 
of alkaloids The thalleioquin reaction for quinme 
has been made quantitative the excess of bromine 
being removod by aerution, and tho coloration com 
pared with that given by standard solutions An 
lodometric development of the method enables quinme 
to be determined m the presence of other alkaloids 
The bromme compounds of morphine and most of the 
other opium alkaloids liberate iodine from potassium 
iodide, and methods of determination are based on 
the reactions Codeine may be determined colon- 
metrically by measuring the depth of the red colour 
formed on oxidismg its bromine compound with 
hydrogen peroxide Colorimetric methods have also 
been devised for tho ipecacuanha alkaloids, based on 
the yellow coloration formed on aerating the bromine 
compounds 

Dudlik 

Royal Irish Academy, Feb 23 —T J Nolan and 
M T Casey Further studies in tho pigment of the 
berry of the older (Samhucus mgr a) From tho berry 
of the elder, two anthocyan pigments have been 
isolated ui i rystalhne form as chlorides One of these 
is identical with chryHanthemm, the pigment of the 
dark rod garden c hrysanthemum The second pig 
ment, sambuc u yamn, which crystallises in long prisms, 
is, according to analysis, a bi molecular (ompound of 
Lhrysanthen m with a pentose-glucoside of cyanidin 
The two pigments are Himilar in their colour reactions, 
but Hftmbucicyanin is more soluble in hydrochloric 
acid and in alcohol than Llirysanthomin No methyl 
pentose glucosides were isolated, and the authors are 
unable to confirm the observation of Karrer and 
Widrner that a iharmioglucoside is present in the 
berry 

Royal Dublin Society Mar 24 —W R G Atkins 
Observations on the photoelec trie measurement of the 
radiation from mercury vapoui lamps and from the 
sun, and on the effects of sue li radiation on the skin 
A vacuum sodium photoelectric cell, made of glass, 
and selective screens were used to study the radiation 
from a Hewettic Levick Ulviarc mercury vapour arc 
used for cluneal work It is generally advisablo to 
run the aic continuously between treatments, as the 
maximum illumination is not reached until 6 mm 
after the lamp has been switched on A subsequent 
slow doolme is attributed to gradual over heating, to 
counteract which the lamp should be switched on for 
a minute or two after 35-40 min , 5 min after 
switching on again the original maximum is recoveied 
Irregular fluctuations in the light of the arc do not 
seem to be caused by t oohng due to draughts, and are 

C bably due to variations in the supply voltage 
radiation from a lamp which had been in use 
750 hours, and had been discarded as uneconomical of 
time for clinical work, was found to be 40 pe- cent for 
the blue, violet, and ultra violet, 36 per cent for the 
ultra violet, and 24 per cent for tho anti rachitic 
qltra violet, as compared with a new lamp The new 
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lamp may produce slight erythema in l minute and 
definite erythema in 2 mm at a distance of 60 cm 
Noon sunlight (03,000 metre candles on the potassium 
carbon arc scale) produces some effect in 10 mm and 
definite erythema in 30 min Beck’s ultra violet 
fluorescence spectroscope was useful for qualitative 
observations Approximate photoelectric cletermina 
tions of the ultra violet light in daylight showed that 
m this respect, even at mid summer noon, the direct 
sunlight is not very much more potent than the diffuse 
light from the eky 

Pabis 

Academy of Sciences, Mar 2 —H Deslandres 
Simple relations of molecular spectra with the struc¬ 
ture of the molecule —Gabriel Bertrand and Mme 
Georgette Livy The amount of aluminium in plants, 
especially those utilised ns food The proportions of 
aluminium found m a largo number of edible roots, 
tubercles, seeds, and loaves are given —Jean Effront 
The fall in the rotatory power of solutions of glucides 
under the action of alkalis -Charles Jacob was 
elected a member of the Section of Mineralogy, m 
succession to the late P Termier Pasquier The 
equations a -/(r, y f z , p, q) mtegrable by the Darboux 
method J Schreier and St M Ulam A property 
of the unit of Leliesgue — A Lokchine The rotating 
vibrations of a body limited by a surface of revolu 
tion - Henri Poncin The possible permanent move 
monts of a heavy fluid —B Hostinsky The theory 
of diffusion—-A Sesmat A new hypothesis on 
ittdiation anti on the optics of bodies in motion — 
Pierre Lejay An arrangement allowing the am 
plification of weak photoelectric < urrents and its,, 
application to recordmg the light flux proceeding 
from the stars The apparatus described m an earlier 
communication, utilising ordinary amplifying valves 
ivs electrometers, has been improved by the addition 
of a new type of valve In combination with a 
photoelectric cell and a recording oscillograph, the 
apparatus can be used to record the passage of a 
star in meridian observations, or to measure intensities, 
as a recoiding photometer —Clerget Apparatus for 
observing the phenomena of injection in compressed 
air Georges Fournier and Marcel Guillot The 
absoiption of the 0 rays by matter The same ab¬ 
sorption coefficients were found for liquid and solid 
white phosphorus, but there appeared to bo a slight 
difference between, the absorption coefficients of the 
two allotropic forms of phosphorus —F Bourion and 
E Rouyer The cryoscopic study of paraldehyde in 
solutions of calcium and strontium chlorides —J J 
Tnllat and J Forestier The structure of plastic 
sulphur Threads of plastic sulphur, pulled out lm 
mediately after formation, bocome less transparent, 
lose their elasticity, and give a much higher breaking 
load increasing from 70 gin to 9 or 10 kgm per 
sq rmfi Tiie threads, which weie amorphous before 
stretching, behave as crystalline fibres X rays m 
< rease the rate of crystallisation of plastio sulphur — 
A Mailhe and Renaudie The catalytic condensation 
of the amylones Heated to 670°, m presence of 
silica gel, the ainylenes give gases (unsaturated 
hydrocarbons, methane, hydrogen) and a mixture of 
liquid unsaturated and aromatic hydrocarbons Ben 
zone, toluene, and xylene were definitely identified — 
Charles Dufraisse and Raymond Horclois The ap¬ 
plication of the antioxygen .effect to the problem 
of firo extinguishing The negative catalysis of the 
ignition of carbon As with low temperature oxida 
tions, ignition ecu* be hindered by negative catalysts 

A Grebel The process of Bfflmbustion of pulverised 
coal—Conrad Kilian The genesis of the Central 
Sahara Massif —Henri Termier The discordances in 
the paleeozoic senes of Central Morocco —G Garde 
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The old course of the Allier and its affluents on the 
Gannat during the Upper Pliocene and Quaternary 
—A Demay The prolongation of the Cevenol tec¬ 
tonic complex in the Louveec mountains — Guillicr* 
mond Tne conjugation of the asoospores in the 
yeasts and some obscure points in the development 
of these fungi —Mile Cassaigne The origin of 
vacuoles In most cases, the vacuoles arise spon¬ 
taneously in the cytoplasm, but they can also be 
produced by the drawing out and breaking up of 
preformed vacuoles, phenomena which appear to be 
determined by the movements of the cytoplasm — 
Gustave Jaquenaud The influence of the nature of 
the soil and of radiations on the degenerescence of the 
potato—J Nageotte The variations of the sign of 
double refraction in myelinic figures and connected 
formations --H Simonnet and G Tanret The cal 
oifying action, and the toxic action in the animal of 
large doses of irradiated ergosterol an attempt to 
separate those two actions It is established that the 
irradiation products of ergosterol contain two distinct 
factors, one toxic the other calcifying The calcifica 
tion is much reduced when small doses of potassium 
iodide are administered along with the irradiated 
ergosterol 

Home 

Royal National Academy of the Lincei Commum 
cations received during the vacation, 1930 —G 
Castelnuovo De Sitter*s universe —L Rolla Ex 
pen men t s on the concentration and isolation of the 
element of atomic number 61 Fractionation of the 
rare earths obtained from monazite sand, and spectre 
scopic examination of the different fractions, has 
failed to produce evidence of the presence of the 
element of atomic number 61 —G Barba Absolute 
geodotics of surfaces —B de Finetti Characteristic 
functions of instantaneous laws —Luisa Pelosi 
Mean curvature of surfaces The new expression 
recently evolvea by Calonghi for the mean curvature 
of a surface may be derived by a more rapid and simple 
calculation —E Cech Further considerations on 
Cauchy’s theorem —S Amante Resolution, in the 
field of complex matrices, of any analytical equation 
with numerical coefficients — L Fantappid Maxima 
and minima of real analytical functionals — S Fini- 
kofl The congruence B having two ‘ gauche ' sur 
faces for the two folds of its focal surface — E Gugino 
Tho dynamic problem of any linked system reduced 
to the analogous problem relating to a free system — 
A Signorini The finite deformations of continuous 
systems An introduction, purely kinematic in 
character, is given to a summary of various studies 
on the finite deformations of continuous systems with 
reversible transformations, especially on those of 
elastic systems —Angelina Cabras Rigid motions in 
generalised spaces —A Masotti Rectilinear vortex 
m a channel with plane parallel sides —A Freaa 
Variations of the light of the variable RZ Cassiopeia* 
Investigation of the light curve of this variable re¬ 
veals the existence of a well defined secondary mini 
mum m the neighbourhood of the maximum preceding 
the principal minimum, of a slight inflexion, possibly 
periodic, of the light curve on the descending branch, 
and of an increase of 0 86 second m the penod of the 
variable —Seb Timpanaro Waves and corpuscles — 
D Graffi Considerations on the theory of the trans¬ 
mission of heat by forced convexion (2) From the 
theorem of umoity established in the previous note 
on this subject, a principle of superposition of effects 
is developod — A Quilico The oxidation of propeajyl 
derivatives by means of diazo compounds The 
mechanism recently suggested by Angeli and Polver 
ini for the oxidation of propenyl compounds by diazo- 
hydrates is discussed and evidence advanced id sup- 
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port of it — CUra Fort! The exoision of the vessels 
and nerves of the ovary total or partial excision 
and sexual funotions (2) Experiments with rats show 
that the exoision of ovarian vessels and nerves does 
not markedly disturb, even after several months, the 
kexual oyole Exoision of the nervo-vascular fibre of 
xhe ovary and Uterus does, however, cause serious and 
persistent alterations in the sexual functions 


Official Publications Received. 


lh« Animal Ywr Book [•■tied by the University of London Animal 
elfare Society Vol 1 (10811 Edited by Dr 0 M Knight and C W 


Welfare Society Vol 1 (1081). Edited by Dr 0 M Knight and C W 
Hume Pp 178. (London University of London Press, Ltd ) 2s net. 

Survey of IndUL Professional Paper Nn, *6 Mount Everest and its 
TibeUn Names A Review of Blr Sven Hodln s Book, by Ool Sir 
Sidney Burranl Fp 11 + 18. (Debra Dun ) Sannaa, 10 d 
Report or the Marlborough OollegH Natural History Society for the 
\«Ar ending Ohristm*#, 108J (No 70) Pp 185 + 5 platen. (Marl 
borough ) To members, Bj , to non member*, 6a 
Education (Scotland) Report for the Year 1080 by the Director on 
the Royal Scottish Museum, Bd In burgh Pp 16 (Edinburgh) 

Uganda Protectorate Summary or Progress of the Geological Survey 
of Uganda for the Year* 1010 to 1040 Pp, U + 44+6 plate# (Entebbe 
Government Printer ) 4s 

Transactions of the Institute of Marine Engineer# Incorporated 
Session 19A1 Vol 48, No 2, March Pp 67 112 + xliv (London ) 
Mem>lvs of the Department of Agriculture in India Botanical Sene* 
Vol 17, No 5 Ootton Growing In India In relation to OMmate By 
Trevor Trought and Mohammad Afzal Pp 117 186 (Calcutta Govern 
m«nt of In 11a Central Publication Branch ) 12 anna# 1« ad 
Department of Agriculture, Strait* Settlements and Federated Malay 
States General Series, No 4 Reports of Agricultural Field Officers for 
the Year li»29 Pp vi +94 (Kuala Lumpur ) 

Memoirs of the Commonwealth Solar Observatory Memoir No 2 
The 1 umJnosttle# and Parallaxes of 360 Stars of Spectral Type B By 
W B Rlmraer Pp 37 (Canberra FI J Green ) 

The Glasgow Naturalist the Journal of the Nuturwl History Society 
of Glasgow (Including the Transactions und Proceeding* of the Society, 
Third Series) Vol 0. 1919-1980 Ppvii + 124 (Glasgow John Smith 
•nd Son, Ltd ) ft* d 

Tanganyika Territory Department of Tsetse Research Co-ordina 
tion Report No 4 1st April 1930 to 80th September 1930 Tp 12 
(Dar es Salaam Government Printer ) la 
Air MlnUtiy Aeronautical Research Committee Reports and Memo¬ 
randa No 1860 Report# and Memmanda published between 1st 
September 1929 and 31#t December 1980 Pp h (W net No \WJ 
(Ae 488—T 2987) Variable Density Wind Tnnnel Test Data on Models 
of the Hawker Hornblll Aeroplane and the AD 1 Aerofoil Section By 
W B. Diehl and R F Anderson Pp 9+11 plates. Is net. No 1846 
(Ae. 478—T 2992) The Application of tho Method of Operators to the 
Calculation of the Disturbed Motion of an Aeroplane By L W Bryant 
and D H Williams Pp 18 9 d net. (London H M Stationery 

Office ) 

Journal of the Chemical Society March Pp Iv+ 445 674 + * 
(London.) 

Physical Map of the Union of South Africa ami adjoining Territories 
Compiled by Eric H Bank# In 4 sheet#, 40 In x 80 in (Pretoria 
Government Printing Office ) 

Report of the R.101 Inquiry (Gmd 8826 ) Pp 129 (London HM 
Stationery Office ) 2f 6 d. net. 

Annual Report of the Council of the Yorkshire Philosophical Society 
for the Year 1980 presented to the Annual Meeting, February 9th, 1981 
Pp 46+5 (York ) 

Fou kin 

Ministry of Agriculture, Egypt Technical and Scientific SerMce 
Bulletin No 108 The Effect# of Tapping Egyptian Cotton Plants By 
Dr T Templeton Pp 9 + 2 plates (Cairo Government Press ) 8PT 
Donkachriften der Hohwelserlsohen Naturforachenden Gosellsohaft 
Band 66, Abh 1 Die SpbtbronsezeltlicUft Keramik der Bchwets und 
dire Chronologic Von Emil Vogt Pp H + 80+9 Tafeln (Zurich 
Gebrfider Fretz A. G ) 

Publications of the Kapteyn Astronomical Laboratory at Groningen 
No 45 The Secular Parallax of the Stare of different Apparent Magnl 
tude and Galactic Latitude By P J Van Rhljn and B J Bok Pp 
il + 24 (Groningen Hoitaema Bros ) 

Scientific Papera of the Institute of Phyalcal and Chemical Research 
Nos 286 287 A Relation between Orthobaric Volumes and Tempera 
ture by JurA Hortutl, Note on the Spark Spectra of Chlorine, by 
Klyoshi Murakawa. Pp. 89 10© (TOkyfl Iwanarot ShotenJ 40 sen 
Bergen* Museum Arsberetnlng, 1929-1980, Pp 94. Arbok, 1980 
Naturvldenakapelig rekke. Hefte 2 Pp. 170 (Bergen A 9 John 
Grieg* Boktrykkeri ) 

Memoir* of the College of Science, Kyoto Imperial University Series 
A VoL 14, No 1, January Pp 42. (Tokyo and Kyoto Maruzen Oo , 
Ltd ) 1 00 yen 

Bulletin of the American Museum of Natural History Vol 69 Art. 

Fowl I Turtle* of Mongolia. By Oharle* W Gilmore Pp 218*267 + 
1 plate*. (New York City ) 

Report or the Aeronautical Reaearoh Institute TftkyO Imperial Uni 
varsity No 67 Air Flow through Exhaust Valve of Conical Seat By 
helklti Tanaka. Pp. 24. (TOkyO Koselkaf Publishing Hou*e ) 0 19 
)#n 

Proceedings of the Imperial Academy Vol 7, No 1, January Pp 
2< (Tokyo.) 
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Rapublloa Argentina Mlnlsterlo de Agriculture do la Naoldn Anale* 
de la DlreoulOn de Meteorology* Tomo 18 Oonteniendo las obeerva 
clone* practiced as *n lo* afioe 1924, 1925, 1926 y 1927 VoL 3 Patoa 
meteoroluglco* Pp 62+96 mans. (Buenos Airea.) 

Mlnlatnrio da Agriculture, Industrie e Oomroerolo Observatorlo 
Naolonai do Rio de Janeiro Taboaa das MarAs para o anno de 1981 
uua Porto# do Rio de Janeiro, B«l4m, S. Lula, Amerre^io Oamoclm, 
Fortaleza, Natal, Cabedello, Tam ball U, Recife, Aracojd, Bahia, IlhAos, 
Santos e ParanaguA Pp 186 (Rio de Janeiro.) 

Publikatfoner fra det Danske Meteorologiske Inatltut Aarbtfger 
Iiforholdene 1 de Arktlike Have (The State of the loe in the Arctic Seas) 
1980 Pp. 17 + 5 maps (Kebenhavn GEO Gad) 

Oonseil Permanent International pour 1 Exploration de la Mer 
Journal da Oonaell Redigd par B S Russell Vol 6, No 1, liars 
Fp. 168 4 60 kr Rapport# et proct'K verbaux de* reunions Vol. 71 

Report of the Transition Area Committee concerning Plaice Invest! 
gallons In the Kattegat and Skagerak Pp. 118 4 60 kr Faun# 

ichthyologlque de 1 Atlantlque nord Publi6e sous la direction de Prof 
Joubfu No 6 24 plancbea, aveo texte 4 00 kr (Gopenhague 

Andr Fred Heat et DIn ) 

Koninklljk Nederlandach Meteorologlach Inatltuut. No 102, lfededee 
liugen en Verhendolingen 83 Het Kllmaat van Nederland B(vervolg) 
Lucht en grond temperatuur Door Dr C Braak Pp. 78. 1 00 f 
No 108 Seismlsche Registriernngen in l>e Hilt. 16, 1928 Pp ix + 62 
l 00 f No 106A, Ergebnisae Aerologwcher fieobaohtungen 18, 1929 
l’p lv + 46 2 >0 f (Amsterdam Seyffardt* Boekhandel ) 

Egyptian Government Central Narcotic* Intelligence Bureau 
Annual Report for the \ear 1980 Pp. xill +109+19 plater (Cairo 
Government Press ) 

US Department of Agriculture Technical Bulletin No 224 IiabiL# 
and Economic Status of tho Pocket Gopher* By Theo H Scheffer 
Pp 27 + 8 plate# 10 rent* Technical Bulletin No 282 A Laboratory 
Study of the Held Percolation Kate# of Soil* By (. ft Slater and 
H G Byers Pp 24 5 cant# Farmers Bulletin No 1667 Tho Great 

Basin Fireworm in the Pacific Northwest By M C Lane Tp ii + 9 
6 cent# (Washington DC Government Printing Office ) 

U 8 Department of the Interior Geological Smvey Bulletin 828 
Bibliography of North American Geology, PU9-1P2H By John M 
NiLkle# Pp iii +1006 1 26 dollar* Bulletin *20 Name* and Deflui 

tlons of the Geologic Unit# of California Compiled by M Grace 
Wilmarth Pp \ + 97 20 cent# (Washington, DC Gmernment 

Printing Offloo ) 

U S l)ej>artment of Commerce Bureau of Standard* Bureau of 
Standard* Journal of Renearch Vol 6, No 2 February Reaeaich 
Paper# No# 268 278. Pp 183 858 (Washington, DC Government 
Printing Office ) 

Solentitlc I apers of the Institute of Phyalcal and Chemical Research 
No# 2*9 291 If her die Polymnrlaieruug der Methylester der he heron 
uugeaattigten FettaAuren 6 HydriBningde# polymeiiaimen Produkte* 
von Kiiohlro Kino Uber die PolyinerUlorung der Methylesler der 
hdhoron ungeattttigtun Fettaauren, 7 Hydrierung de* I einble# und dea 
Metbyleatera der ml*Hiaen Fettskurmi de# I elnole# von Kilchlrn Kino 
On the Isolation of Phytonterullnfl from Wheat Embryo, by Nobuzo 
Nakamura and Aklyoshi I chib a. Pp 127 141 (Tokyo Iwanami Shotcn 
40 sen 

Journal of the Faculty of Agriculture Hokkaido imperial University 
Vol 80, Part 1 Studies on the Alworption of Ammonia and Nitrate by 
the Root of Zea May# Seedling# in relation to the Concentration and 
the Actual Acidity of Culture Solution By Tsung Lftloo Pp llb + 1 
plate (Tokyo Maruzen Co , I td ) 

State of Connecticut Geological and Natural llUtory Suivey 
Bulletin No 43 Addition* to the Horn of Connecticut By Kdgar 
Burton Hargar Dr Cliarle# Burr Grave#, Dr Edwin Hubert Kame# 
Charle* Alfred Weatberbj, Richard William Wtiodward, Goorgt Henry 
Bartlett (First Supplement to Bulletin No 14 ) Pp 94 (Hartford 
Conn) 75 cents 

Agricultural Experiment Station Michigan State College of Agrl 
culture and Applied Science Special Bulletin No 205 Soil Fertilize 
Hon for Sugar Beet*. By James Tyson and H M McCool Pp 81 
Special Bulletin No 206 Type* of Farming In Michigan By E B 
Hill F T Riddell and F F Elliott Pp 88 Technical Bulletin No 
107 The Lansing Food Survey By C A Scholl and W O Hedrick 
Pp 152 (East Canning Midi ) 

Institute aclentlflque* de Buitenxorg * land# Plautentutn 
Treubla recunil de travaux zoologlque# liydrobiologlque# et oc^ano 
graphique*. Vol 12 Livrainon 8 4 D6combie 1930 208-477 

(Buitenstorg Archipel Drukkenj ) 6 00 f 

Catalooouc 

Me*lioal Book# iir hiding Surgery Nuraing Denti#tiy Pharniacj 
Anatomy, Ophthalmology Hygiene, Homieopathy, Soxulogy, Pathology 
etc Fp. 44 (London W and G Foyle Ltd ) 

Petrological Microscope* and Acco##oiic# Pp 24 + 20 (liondon 
Jame# Swift and Son I td ) 

The Taylor Hobson Outlook VoU 9 No 18 March Ip. 166 172 
(Leicester and London Taylor Taylor and Holkson Ltd ) 

Book* in various Branches of Science (No 466 ) l p. 62 (Cam 
bridge Howe# and Bowea ) 


Diary of Societies 

FRIDAY, A run 17 

iMsrrrtJTiox or MuvicirAt. and County Bnojhbeha (North Western 
District) (at Vlotoria Station, Manchester) at 9 30 a u 
Bxrrnu Inbtituts or Hadiocoot (at North Middlesex Hospital, 
Edmonton), at 11 a.*.— At 5 —Meeting or Medical Member* 
Biactkical Association fob Women (at Park Lane Hotel) at 11 80 A.v 
—Annual General Meeting —At 3 - Report from Branchea, etc 
London Boi ikty (at Royal Society of Arts), at 6 —I>r D McKenxie 
Noise—a Modern Plague of London 





616 


NATURE 


[April 18, 1931 


Society or Medical Oyvtcejui or Health (at 1 Upper Montague Street, 
WO), at 6 —Dr Ethel Cassle, Dr 0 O M M'Gonlgle, and others 
Discussion on the Pre school Child 

Physical Society (at Imperial College of Science and Technology), at 6 
—A J Maddock The Ueneratton of Current Pulsea of Hrctangular 
Wave form —R A Kereday An Improved Method for the Compari 
aon of Small Magnetic Susceptibilities —Dr E G Itichardson Edge 
Tones 

National Institute or Industrial Isyuiology (Annual General 
Meeting) (at Royal Society), at 6 

Royal Sanitary Institute (at Guildhall, Poole). at 5—E J Goodtcrc 
and othera Discussion on Some Aspects of Municipal Sanitation — 
Alderman J C July an and others Discussion on Prospect and 
Retrospect,—Dr G Lhesney and others Discussion on Diphtheria 
Immunisation at Work 

Royal Society or Medicine (Clinical Section), at 6 80 

Institution or Mechanical Engineers, at 6 —C D Gibb Postwar 
Land Turbine Development 

Noam Bast Coast Institution or Engineers and Shipbuii dirr (at 
Mining Institute, Newcastle upon Tyne), at 6.—J Foster King Cor 
roaion of Oil Tankers 

Coke Oven Managers Association (Midland Section) (at Sheffield 
University), at fl 30 — Prof K V Wheeler Rational Analysis of Goal 

Sot iety or Dyers and Colourists (Manchestor Section) (at 36 George 
Street, Manchester), at 7 — Annual Meeting 

Institution or Riectrical Engineers (Meter and Instrument 
Section) at 7 —E W Hill and G F Hhotter Curreut Transformer 
Summations 

Institute or Fust (Bast Midlands Section) (at University College, 
Nottingham), at 7 —II h Pirie Theory and Practice of the 
Gasification of Coal In Producers 

Society or Chehicai Industry (Newcastle SecUun) (at Armstrong 
College Newcastle upon Tyne) (Annual Meeting), id 7 SU— Demon lira 
tton of Modern Scientific 1 nstruments and Apparatus of Special 
Interest 

Institute or Metals (Sheffield Section) (In Non Ferrous Section of 
Applied Science Department, University of Sheffield), at 7 30 —R 
Genders Extrusion 

Jrmion Institution or Engineers at 7 80 —J B Gray The Trans 
mission of Gas.- T G Martin The Building Requin mints of Lifts 

Royal Booiety or Medicine (Electro Therapeutics Section) at 8 80 — 
Dr J O Mottram Secondary Radiation in Bone—l>r J Halllwell 
Pyelography Dr C A Robinson Backache in its Relation to 
Cervicitis, and Its Treatment by Diathermy 

Institute or Brewing (Yorkshire and North Eastern Section) (at 
Queen 8 Hotel Leeds) —Annual Meeting 

SATURDAY, Aprii 18 

INarrmnr ion or Mdnicipai and County Engineers (Yorkshire District) 
(at Howerby Bridge) at 1 

Mining Institute of Scotland (at Jtoyal Technical College Glasgow) 
at 8—Annual Uenemi Meeting 


MONDAY, A veil 20 

Institution or Eieotrioal Engineers (Informal Meeting), at 7 — 
Alderman R Tweedy Smith and others Discussion on Everyday 
Commercial Risks of and 1 labilities to Engineers 
British Kinbmatograpii Society (at Film Uouae Wardour Street), at 
7 45 —J Ree The Udelytone Bound Recording System 
Royai Hot iety or Arts, Rt 8—Dr N A V Piercy The Preient 
Poaltion in Aeronautics (Howard Lectures) (2). 

Royal Geoorafhioai Society at 8 90 —Major R. A Bagnold Journeys 
in tba Libyan Desert 1929 And 1980 
Royal Booiety or Medicine at 0 lfi — Dr C Wilson Some Aspects of 
Alpine Climbing 

TUESDAY Aprii 91 

Royal Society or Medicine, at 6 30 -General Meeting 
Institute or Fuel (North Western Section) (at 17 Albert Square, Man 
cheater) (Annual General Meeting), at 7 —C A Seyler Fuel Tech 
nology and the Classification of ( oal 
Illuminating Engineering Society (at Royal Society of Arts), at 7 80 
—W G Mackenzie Some Aspect* of Street Lighting in the United 
States 

WEDNESDAY, April 22 

Geological Society or London at 6 80. —Dr 11 11 Thomas and W 
Campbell Smith Xenolltha of Igneous Origin in the Tr^goatel 
Ploumanac h Granite C<Ues*du Nord France—C I Gardiner and 
Prof S H Reynold* The Loch Doon Granite Area Galloway 
Society or Chemical Induethy (Jointly with British Association of 
Chemists and Institute of Chemistry) (at Technical College, Derby), at 
7 —Dr A Brainier Diffusion in Solids 
Royal Society or Abtb, at a —Prof Major Greenwood The Work of 
the London School of Hygieno and Tropical Medlolno followed by a 
demonstration by Prof J G Thomson of a Malaria Film 
U*rrj*u Psychological Society (Medical Section) (at Medical Society of 
London) at 8 SO—Dr H V Dicks A Clinical Study of Obaeaalon 

THURSDAY, Apeil 28 

London Mathematical Society (at Rofal Astronomical Society), at 6 — 
Discussion on Recent Work In the Additive Theory of Numbers, to be 
opened by Prof G H Hardy, followed by B Maitland Wright New 
Partition Probleme —A. E Ingham The Method of Brun and the 
Theorem of Schafreftnann —Dr A JE S Western Computative Work 
Connect*! with Waring e Problem*—Other speakers Prof L J 
Mordell, S. D Chowla, Dr T Kstermann, and Prof J E Little 
wood 

Coke Oven Managers Association (Northern Section) (at Three Tune 
Hotel Durham) —Discussion 
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F&JDAY, Apeil 24 

Royal Society or Ann (Indian Meeting), at 4 80 — Sir William Foster 
John Zoffany in India 

Royai Society or Medicine (Diaease In Children Section) (at Wait- 
minster Hospital) at 4 80 

Institute or Marini Engineers, at 8 —Annual General Meeting 
Institution or Mechanicai Engineer a, at 6 —Sixth Report of th* 
Marine OH Engine Trials Committee ' 

Institution op Eiectrical Engineers (London Students Section), at 
G. 10 — J Dunbar The Design and Manufacture of Electrical Apparatus 
Society or Chemical Industry (Chemical Engineering Group) (Annual 
General Meeting) (at Waldorf Hotel Aldwyoh), at 6 46 —At 7 80 —Sir 
Richard Gregory, Bart. Science in Industry 
British Association or Chemists (Scottish Section) (at Central Halle, 
Glasgow), at 7 SO —Annual General Meeting 
Royal Institution or Great Britain, at 9 —Hlr Philip Hartog Joseph 
Priestley and his Place In the History of Science 


SATURDAY, Aprii 26 

North or England Institute or Mining and Mechanical Engineers, 

at 2.80 


PUBLIC LECTURE. 

TUESDAY, Amn 21 

Gresham Cot lege at 6 —W H Wagetaff Geometry (Succeeding 
Let turps on April il , 28 and 24 ) 


DISCUSSION. 

At R1L 17 AND IK 

General Djhcuahion on Photochemical Prookbriw. 

Faraday S<k iltv (In Depaitment of Chemistry Liverpool University) ' 
Friday , ipril 17, at 10 a m —Molecular Spectra In Relation to Photo 
chemical Change 

Introductory Paper Prof R Mecke 

Ultra violet Absorption Spectra of Acetylene and Konnaldehjde Dr 
G Herzberg 

Tim Absorption Spectra and the Optical Dissociation of the Hydrides 
of the Oxygen Group C 1 Goodeve and FT O Stein 
The Photochemical Properties of the Carbonyl Group F W Ktrkbride 
nnd R G W Norrish 

Friday, April 17, at 2 80 —Photochemical Klnetfca in Gaseous Systems 
Introductory Paper Prof M Bodenstein 

The Reaction between H a and Oa under the Influence of Photochemlc 
ally produced ll Atoms. The Relation of its Mechanism with that 
of the Explosive Gas Reaction at High TempeiaturLS, Dr W 
Frankenburger 

The Photochemical Union of Hydrogen and Chlorine at I*ow Pressure* 

T B Bateman and II C Craggs. 

The Photosensitized Decomposition of Nitrogen Trichloride bj Chlorine, 
and the Induction Period of the Hydrog* n Chlorine Reaction I G 
A. Griffiths and ROW Norriah 

The Pbotoaemritlsed Formation or Hydrogen Peroxide in the b>stel« 
Hydrogen Oxygen Chlorine ROW Norrish 
The Photochemistry of Mixtures of Chlorine Oxygen and Carbon 
Monoxide Prof G K. Rollefeon 

The Mechanism of the Photo Oxidation of Gaseous Alkyl Haltden 
J K Bates and R Spence 

A Comparison of the Efficiency of Photochemical Reactions and 
Similar Reactions Produced by Gaseous lone G K Gedye 
‘ierturday April 18 at 10 a.m — Photochemical Change in liquid and 
Solid Systems 

Introductory Paper Prof A Berthoud 
The Photochemical Temperature Coefficient DWG Style 
The Acceleration of the Electrolytic Deposition of Hydrogen and 
Oxygen by Light of Short Wave Length Dr F P Bowden 
The Photochemloal Decomposition of Chlorine Dioxide in Carbon 
Tetrachloride Solution Y Nagal and C F Goodeve. 

The Photochemical Oxidation or Potassium Oxalate by Iodine in 
Aqueous Solution. Prof A J Allmaud and K W Young e* 

A Comparative Study of the Photographic Process under Different 
Experimental Conditions. Prof J Bggwt. 

The Latent Photographic Image New Methods of Investigation and 
Result* Prof F Weigort 

Sensitisations of the First and Second Type Prof F Welgcrt 
Saturday April 18, at 2 8a— Photosynthesis 
Introductory Paper Prof ECO Baly 

The Application of tba Einstein Law to Photochemical Processes in 
Living Celia Prof O Warburg 

The Measurement of the Physiologically Active (Erytheme forming) 
Ultra Violet by means of the Photochemical Formation of Dyestuffs 
from the Leuco Compounds of Tripbenyl Methane Dyes Edith 
Weyde and W Fran ken burger 


CELEBRATION. 

Aprii 92, 28, and 24 

Textile Institute (Ooming-of Ago Celebrations) (at Midland Hotel 
Manchester). 

Wedne*lay April 21 at 7 80 —Reception 
lhur*Uy, ipril 28, at 10 80 A.M —Lectures 
At 2.15 —Vtntt to Shirley Institute. 

Friday, April 24, at 10 80 a m —Lectures. 

At 2 16 —Visit to Manchester Ship Canal 
At 8 —Public Lecture (in Houldeworth Hall). 
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SATURDAY, APRIL 25 , 1931 . 


CONTENTS 


The Low of the Airship Riot <517 

Constructive Excavation By Prof John L My res 020 
Geological Survey of the Scottish Coalfields 621 

Blast Furnace Practice By C H D 622 

Our Bookshelf 023 

Letters to the Editor 

Magnetic Hysteresis on Weber's Theory —Prof 
W Peddie 025 

Absorption Spectra of Saturated Chlorides of 
Multivalent Flements —A K Dutta and Prof 
M N Saha, F R S 625 

Raman Spectra of Crystals —Prof F Rasetti 026 

Liquid Drops on the Same Liquid Surface —Dr 
M Katahnid 627 

University Entrance Scholarships for Science — 
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The Loss of the Airship RtOt .* 

HE Report of the R101 Inquiry, to whioh 
reference was mode m Nature of April 
11, represents the unanimous finding of Sir 
John Simon and his two assessors, Lieut -Col 
J T C Moore Brabazon and Prof C E Inghs 
It is a remarkable document, in that it contains 
probably all the available relevant knowledge of 
the various phases of airship work, culled from a 
variety of sources, and presented in the form of 
a logical and reasoned argument that bears the 
obvious imprint of Sir John Simon's unbiased 
legal mind The witnesses called before the court 
were, roughly, of three types, namely, those pro¬ 
fessionally concerned with the design and con¬ 
struction of the airship, who dealt with their own 
specialities, eyewitnesses of the disaster, mostly 
non-techmcal, whose evidence served to confirm 
or disprove certain theories , and other airship 
experts who came forward with suggestions of 
their own to assist the court These matters are 
dealt with in one part of the Report Another 
section is devoted to the question of assessing the 
responsibility for the existence of the general state 
of affairs that led to the undertaking of the flight 
to India at that time 

The court, in justification of the conclusions of 
its Report, says 

“ In discussing the cause of the accident, one 
starts with a series of definitely ascertained facts 
It is then possible to exclude, by a process of 
reasoning which appears conclusive, certain sug 
gested explanations which need to be examined 
before they can be rejected In the result, the 
analysis indicates, with some degree of confidence, 
the general nature of the true cause, though 
precise detail can never be attained, since no one 
who was in the control car has survived ” 

The final movements of the ship leading to the 
crash can be, it is suggested, divided into three 
phases First, the ship, while in a deliberate 
downward pointed attitude correcting an up- 
ward deviation, was caught by a down current, 
and descended through a steep angle for about 
half a minute, thus losing height to a dangerous 
extent It was probably brought to an approxi¬ 
mately horizontal attitude by the use of the 
maximum possible up-elevator by the end of this 
dive Second, m spite of using all the devices 
provided, the commander found that he was 
unable to get her nose up and regain his lost 
height, the ship continuing horizontal flight 
probably for a few seconds Third, another 
* pmd 3825 (London H M Stationery Offloe ) 2« 6 d net. 
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dive at about fifteen degrees, daring which she 
struck the ground In this last phase it was 
evident that those in charge had realised that a 
landing was inevitable and were seeking to mini¬ 
mise the crash Their efforts were so far successful 
that the actual mechanical damage was remark¬ 
ably slight, and the estimated forward speed at 
the time of impact was no more than four to five 
miles per hour The fire broke out after the ship 
struck the ground, and but for this it is not im¬ 
probable that there would have been no fatalities 
It is also definitely established that the loss of 
control during these phases was not due to any 
failure of the structure of the airship, or of the 
control gear 

The primary cause of the accident was heaviness, 
which could only have been due to abnormal loss 
of gas This loss was twofold First, the bags 
had already given trouble by holing, due to rubbing 
against protruding points on the framework 
This was due to the wiring round the bags, by 
which the framework of the ship is slung to them 
parachute fashion, having been let out in order 
to accommodate larger bags and give extra lift 
This had been dealt with by padding the fouling 
points, but the Report makes it clear that the 
inspectors were by no means happy about it 
Secondly, there was probably a complete deflation 
of one of the larger forward bags, due to the 
" buffeting that it would receive in consequence 
of a tear in the outer cover ” Exactly how much 
either one of these is contributory to the other is 
not suggested in the Report There might also 
have been an additional loss of gas through the 
gas valves, which were of novel design, if the ship 
had rolled excessively-- and there had been ex¬ 
pressions of opinion that R101 was prone to rolling 
in rough weather 

If this theory is accepted, it fully accounts for 
the unmanageably of the ship, and the suggestion 
that the height coxswain, only on duty a few 
minutes, had not had time to get the ‘ feel * of the 
elevators, while it is probably true, seems to have 
little to do with the real cause of the disaster 
In this connexion, it appears that the ship was 
always sluggish on horizontal control, as it oame 
out of a dive much lower than was intended at the 
Hendon Air Pageant This was before the ship was 
lengthened, so that afterwards it was probably 
even worse, and the man in charge must certainly 
have known tfns 

The other part of the*Report, dealing with the 
responsibility for taking decisions as to making 
certain flights, has no direct scientific interest, but 
No. 3208, Vol. 127] 


indirectly it provides damning evidenoe of the 
danger of the system of control of expenditure upon 
experimental work that is based upon the principle 
that work cannot “ be proceeded with until the exist 
ing outlay is seen to be justified by results ”, o 
that such work must be held to an estimated tame 
or expenditure The Report makes it only too 
clear that the decision to undertake the flight to 
India, and by inference R100 ’s Canadian flight as 
well, at a time when it was politically expedient, 
was very largely influenced by the necessity to 
rehabilitate the airship policy when it was becom¬ 
ing somewhat discredited owing to its continued 
failure to give spectacular performances 

The Report is now public property, and as it 
has already been stated in Parliament that the 
decision upon the continuance of airship develop¬ 
ment was awaiting this, it would appear to be 
reasonable to examine the present position We 
have now the sister ship R100 laid up at Cardrng- 
ton Two ships were purposely built in ordei 
that “ accidental failure of one ship should not 
terminate the whole programme ” The Report 
makes it dear, m fact it emphasises, that there was 
nothing fundamentally wrong with R101 , either 
in general principles or structural design Logio 
ally, therefore, the experiment should proceed. 
We ought to be able to avoid a repetition of this 
catastrophe by taking precautions suggested by 
the various decisions in the Report Most of these 
are only too obvious now 

A non-inflammable gas must be used This is a 
pity, as there was a distinct promise of success for 
a scheme for burning hydrogen in conjunction with 
Hie atomised oil in the engine This was a con¬ 
siderable economy, as it would derive power from 
the gas which has now to be deliberately thrown 
away as the ship becomes lighter, as fuel is con 
sumed It is, however, inevitable, as the aooident 
to R101 would have been nothing like as serious 
had it not been followed by the instantaneous 
ignition of the gaseous mixture around the tom 
bag 

Spectacular long distance flights must never be 
undertaken for psychological reasons alone The 
necessity for completing an advertised programme 
imposes upon the experimenter an extra anxiety 
that is quite unfair It is legitimate to suspect 
that the “ very alarming experience when over 
the St Lawrence River ” with R100 nearly resulted 
m a similar tragedy Hie ohafing of the gas bag« 
and their consequent excessive leaking and weaken¬ 
ing was the result of reducing the clearances 
between them and the frames to an amount that 
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was less than the designers originally thought safe 
This was only neeessary m order that the long 
flight to India might be undertaken The intro¬ 
duction of the extra length must have made some 
^difference in the handling of the controls, which 
could only have been mastered by the several 
watches of helmsmen after a long senes of flights 
in all kinds of weather, under the easier oondi 
toons of mental strain that would prevail on an 
ordinary practioe flight, in daylight, over familiar 
country, and without distinguished passengers on 
board 

The question of the time taken to swing the 
controlling surfaces over by hand appears to need 
very full investigation The servo-assisted con¬ 
trols were removed in order to save weight, only 
after what would certainly have been full con¬ 
sideration of all the circumstances It should be 
possible to deal with this problem by some sys¬ 
tem of gyroscope control which would anticipate 
movements of the ship’s bulk from the normal, 
rather than wait for these to be read by a helmsman 
and then corrected, even with mechanical assist¬ 
ance 

All ballast should be capable of being jettisoned 
immediately by the person m charge m the control 
room Such decisions have to be made and acted 
upon instantaneously If it is of any value to 
release the contents of a certain tank, that value 
is largely nullified if the commander has to come 
to the decision some minutes beforehand, in order 
to dispatch a man to perform the operation 

The technique of emergency landing on the 
ground or water should be developed as part of 
the routine handling There does not appear to 
have been any concerted action of this kind m 
this case The handling of the ship m the last 
dip was obviously oorreot, and established the com¬ 
petence of those in charge at the time beyond 
all question, and but for the failure to release the 
front ballast in time, she would probably have 
gently stranded m a horizontal attitude It is sig¬ 
nificant, however, that both Disley and Church, 
who were called upon to perform the vital opera¬ 
tions of cutting off the electric current and releas¬ 
ing the emergency ballast respectively, were off 
duty at the time, and would probably not have 
been so luckily available had the accident not have 
happened immediately after the changing of the 
^atch That it is possible to land a large airship 
on the ground under normal conditions, as would 
prevail when doing such manoeuvres for practice, 
has been proved by the Graf Zeppelin upon many 
'sessions 
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The broader question as to the advisability of 
continuing airship development at all, also must 
be considered Here we cannot lose sight of the 
fact that there are two distinct outlooks, the war 
and the commercial uses It is certain that for 
patrolling the high seas the airship is quicker, 
cheaper, and has a wider range of vision than 
any surface vessel Its flying Tange is also greater 
than any heavier-than air craft Its relative 
unwieldiness, and consequent vulnerability to 
attack, must be put on the opposite side of the 
scale in judging its usefulness, but the exact 
balance between these cannot be judged by the 
layman It is certain that the distinctly naval 
type of airship development was only given up 
for reasons of economy, and the continued interest 
of the fighting services in them is proved by the 
fact that experiments upon releasing and prolong 
up of fighting aeroplanes from airships have been 
carried out quite recently 

Commercially, it is certain that their large size 
gives them an advantage over heavier than-air 
craft from the point of view of passengers’ comfort, 
both for steadiness and room to move about 
The relatively small aeroplane will always be at a 
disadvantage in this respect, as even if worked 
m rolays, the passengers’ physical endurance will 
place a definite limitation upon the length of 
journey that they can undertake On the other 
hand, it is equally certain that until experience 
has proved that such a holocaust as the loss of 
B101 is no longer to be feared, insurance rates 
alone would make the use of airships commercially 
impossible 

There is a school of thought that now feels that 
we have contributed our quota to airship develop¬ 
ment for the present, and as larger airships are 
being built m the United States, and projected m 
Germany, we might stand aside and watch those 
for a period There are points in favour of this 
outlook, in that it is impossible to hide general 
results that are attained, even if it is desired to do 
so, a state of affairs that there is happily no reason 
to anticipate at the present On the other hand, 
there is that somewhat intangible confidence 
that comes with actual expenence m design, 
building, or handling, that no interchange of 
written matter can ever give to a personnel It 
has been announced that a Government statement 
on policy with regard to airship development in 
Great Britain is imminent The points we have 
raised should be given due weight with considera¬ 
tions of economy, unemployment, and other more 
widely appreciated aspects of the problem 
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Constructive Excavation 

The Palace of Mxnoa a Comparative Account of the 
Successive Stages of the Early Cretan Civilization 
as illustrated bif the Discoveries at Knossos By 
Sir Arthur Evans Vol 3 The Great Transi 
tional Age xn the Northern and Eastern Sections of 
the Palaee the most Brilliant Records of Minoan 
Art and the Evidences of an Advanced Religion 
Pp xxiv + 525 + 24 plates (London Mac¬ 
millan and Co , Ltd , 1930 ) 105* net 

S IR ARTHUR EVANS began to excavate at 
Knossos in the winter of 1899-1900, and his 
annual campaigns have been almost without inter¬ 
mission, except during the War The first volume 
of this account of the results appeared in 1921, the 
second in 1928 , and there is still to he a fourth, and 
the much-needed index besides Even this, how¬ 
ever, apparently, will only bring the story of the 
Palace down to the moment of its destruction 
What happened after that “final catastrophe’ ’ is 
nevertheless part of the history of the site, and an 
important phase in the transition from Minoan to 
classical Greek civilisation and it is to be hoped 
that, in some way or other, the very large mass of 
evidence which the site affords may eventually be 
made available, however inferior in artistic per¬ 
formance the later occupants may have been 
The acoount of the successive systems of Minoan 
writing, to which occasional allusion is made here, 
is likewise reserved for the second and third volumes 
of 44 Sonpta Minoa ”, of which the first was pub¬ 
lished in 1909 

Following the convenient general programme, 
adopted in vol 2, of an orderly progress through 
the Palace buildings, the present instalment leads 
us first (§§ 68 74) through the “ North west Insula ”, 
north of the central court and west of the seaward 
entrance , next (§§ 75-7) to the 44 North Entrance ” 
itself, with its flanking porticoes and fragmentary 
reliefs of bull-hunting scenes , and then southwards 
along the east side of the central court, past the 
“ East Postern ” (§§ 78-9), and 44 Corridor, Portico, 
and Stairs ” (§ 80), into the 44 Domestic Quarter ” 
(§§ 81-2) with its 41 Hall of the Double Axes ” (§ 83), 
“ Queen’s Megaron ” (§ 84) and 44 East Treasury ” 
(§§ 85-7) finally (§§ 88-9) the construction and relief- 
fresco decoration of the “ Great Hall ” take us 
above the “ Domestic Quarter ” back to the level of 
the Central Court For the whole of this eastern 
wing of the Palace lay deeply plunged in the steep 
eastern slope of the neolithic 1 tell ’ on and around 
which the later structures were accumulated a 
protected position which accounts m great measure 
No 3208, Vol 127] 


for the remarkable state of preservation in which 
the lower floors were found Of the 44 Great Hall", 
indeed, only a few blocks can be identified , but 
this stood on top of no less than four stones ofjt 
comdors and chambers, connected by staircases, 
ventilated and fairly well illuminated by light-wells, 
and supplied by gravity with water from cisterns 
or conduits somewhere up aloft 

It is necessary to insist on this elaboration of 
structures to appreciate the extent to which excava¬ 
tion has had to be supplemented here by thorough 
and durable reconstruction Minoan builders made 
much use of timber framing as well as of posts, 
lintels, jambs, and floor joists When the Palace 
was wrecked, these lasted long enough to allow 
ramwash and debris to fill completely the lower 
rooms and a good part of the first floor But m 
time decay set m , floor slabs settled down on the 
filling below them , but lintels and timber-courses 
left cavities and disintegrated walling, which only 
remained erect because it could not fall sideways 
The risks, as well as the problems, of exoavation 
must have been serious , and it was only when the 
same Cretan climate began to attack modem sub¬ 
stitutes, that timber gave place to iron girders, and 
iron in turn to ferro-concrete (p 288), strong enough, 
os the event showed, to resist even so severe 
earthquake as that of 1926 Through this chapter* 
of accidents, Knossos opens a new period of the 
scientific exploration of antiquity, and Minoan 
civilisation becomes appreciable as an organic 
whole, as Graeco Roman life is revealed in the 
nuovx scavi at Pompeii 

These architectural discoveries are, however, only 
the plot or framework of the narrative Borrowing 
a literary technique, rather from saga than from 
the modem novel—for the topics and episodes 
outnumber those of the 44 Old Wives’ Tale ”—Sir 
Arthur Evans has succeeded with remarkable 
ingenuity in communicating, as he leads us round 
his Palace, the kind of incidental commentary on 
the contents, as well as the framework, which a 
Minoan occupant and connoisseur might have given 
to a guest from contemporary Mycenae Room by 
room, something strikes the attention—as it struck 
the spade—and halts the party In the “ Comer 
Sanctuary ” (§ 69) it is the spiral fresco on the 
ceiling and the lifelike miniature painting on the 
walls, earlier, of course, than the furniture, whioh 
has been accumulated gradually since the room was 
last decorated and this leads on to danoe-scenes 
and occasions for dancing, through the ages, to the 
pentozdhs and sigands which they are going to dance 
1 in Cretan villages m the twentieth century—and 
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with much the same song accompaniment, for all 
its Venetian name, and so on to siege scenes and 
the silver cup from Mycenae , to comparison be- 
ween fresco painting and the ‘ metal painting ’ of 
die 1 hon-dagger \ and the Homeric * Shield of 
Achilles ’ , to religious scenes and the ‘ Ring of 
Nestor ’ 

Through all this, one recurrent thought leads on 
to the supreme instance of such dependence of 
Minoan bijouterie and kletn kunst on inspiration 
from the Palace frescoes and reliefs, namely, the 
hull hunting scenes of the North Entrance, all but 
vanished, yet perpetuated in the * Vaplno cups ’ 
(§ 75) and the British Museum’s fragments from the 
Treasury of Atreus (§ 76) , and we come to know 
what is lost, the more vividly, through discussion 
(§ 77) of the technique of the Minoan ‘ taureador \ 
so far beyond that of modern ‘ rodeo ’ experts, 
yet surely vouched for by the consentient e\ idence 
of scores of episodes, on gems and other works 
of popular art Theie is still a good deal to be 
made out about the details Eigs 150 and 158, 
for example, tell more than even Sn Arthui has 
seen 

Similarly, the wonderful ivory figures from the 
“ East Treasury ” (§§ 86-7) lead to reconstruction of 
what must have been a superb Minoan plaything— 
if indeed it was not of more solemn use—and to the 
identification of the fl Boston Goddess ” and her 
' migrated ’ Boy God, as central pieces from this 
composition Without necessarily accepting all 
that is suggested about the “ older matriarchal 
stage of social development ”, we have here, at a 
very high power, religious beliefs and feelings 
about the order of Nature and its meaning for 
sot ml beings , and remarkable anticipations of 
elements and incidents in Christian legend, to 
which, as might almost have been foretold, the 
mysterious gold rings of Thisb6 are principal con¬ 
tributors To the history of these rings, Sir Arthur 
has a little more to add (p 471), and a notable 
corroboration of one of the queerest of the topics on 
them He has also valuable confirmation (p 420) 
of the authenticity of the “ Fitzwilliam Lady ” , if 
her actual bully-beef complexion was meant to be 
powdered and rouged Will Sir Arthur essay re¬ 
construction here too ? 

It is onlj because Huch a volume as this is not 
likely to be reprinted that a fow shps of the pen are 
loted in conclusion On p 258 (1 6 from bottom) 
*later ” should be “ earlier ” , on p 289, n a , 

NW ” seems required by the context, on p 183 
i, “ 1906 ” should be “ 1896 ” p 623, “ convex ” 
■luting should be “ concave ” , p 386, the monolith 
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bathroom is at Tiryns, not Mycenae, p 391, 
“ Margaret ” should be " Harriet ”, p 439, 1 40, 
“ of ” should be “ by ” , p 525, 1 23, “ about ” 
should be “ above ” and Eig 307 is more nearly 
double than tieblo scale John L Myres 


Geological Survey of the Scottish 
Coalfields 

Geological Survey , Scotland The Economic Geology 
of the Ayrshire Coalfields Area 3 Ayr> Prest¬ 
wick , Maackhne, Cumnock , and Muir kirk By 

V A Eylcs J B Simpson, and A C MacGregor 
Pp vm + 175+3 plates (Edinburgh and Lon 
don H M Stationery Office, 1930 ) 4 s net 

HE Geological Survey of Scotland is continuing 
the excellent work which it has commenced 
in issuing memoirs describing in detail the geology 
of the districts of economic importance, more par¬ 
ticularly of the various coalfields Whatevei faults 
may be found with this work of the Survey, it 
cannot be accused of undue haste, for the lm 
mediate precursors of the present volume were 
published so fat back as 1925 The present memoir 
is the third of the series which has beea issued 
under the general title “ Economic Geology of the 
Ayrshire Coalfields ” The first two of these dealt 
with north Ayrshire, whilst the present volume deals 
with the northerly portion of cential Ayrshire 
The work is very complete , the first chapter is 
a general one dealing with the general geological 
succession of the area and giving a sketch of the 
geology of the district It is shown that although 
important coal seams occur in the Carboniferous 
Limestone, more especially in the central group of 
the three into which this Reries is divisible, the 
most important division from the cxonoraio point 
of viow consists of the Coal Measures These 
are divided into two groups, the so called barren 
red measures and the productive measures, which 
overlie the former group In these red measures, 
coal is practically absent, except foi a few thin 
seams towards the base of the group Its dark 
beds, frequently dark red or purple as their name 
implies, form a very distinct contrast to the grey, 
or at any rate light coloured, beds of the productive 
coal measures The New Red Sandstone overlying 
the barren red measures is briefly described, as 
also are various intrusive igneous rocks, whilst the 
superficial recent deposits are briefly leferred to 
It may be noted that this preliminary chapter 
closes with a few historical notes of very decided 
interest in the economic history of Great Bntain 
The next chapter describes the Pre Carboniferous 
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rock*, namely, the Silurian and Old Red Sand 
stone , and the following chapter is devoted to the 
OalciferouH Sandstone, which here forms the lower 
part of the Carboniferous series The next four 
chapters describe in detail the Carboniferous Lime 
stone scries in different portions of the area dis 
cussed, describing in detail the Lovvei and Upper 
Limestone gzoup and moie particularly the Lime 
stone Coal gtoup in each section The presence of 
nonstone is more than once refened to but it is, 
unfoitunatclv, only too evident from the dcsuip 
tions given that the ironstone of this portion of 
the coalfield is practically woiked out The mxt 
chapter describes the Millstone Grit in quite sufii 
c lent detail , and the next five chapters are devoted 
again to a des< upturn of the Coal Measures in 
various sections of the area here discussed special 
caie l>cmg taken to describe the igneous intrusions 
in eac li ease 

The following chaptei deals with a veiy inteiest 
ing subject, namely, the Permian rocks of the 
Main hlme Basin and the coalfield concealed under 
these locks The authors conclude that theic is no 
doubt that a very large field of unwoikcd coal 
exists within the coal measuies concealed beneath 
the Ptimian rocks, and that it is very probable 
that three important scams occur in woikahle 
thickness thioughout the greatei part of this con 
coaled coalfield It is shown that all the seams are 
likely to be thu kest m the south east, where they 
lie at distinctly greater depths than at the other 
end of the coalfield The authors consider the 
possibility of some of the coal hung more ot less 
burnt by igneous locks , but hold that the chances 
of their being thus burnt are considerably less on 
the east and north sides than on the western side, 
and they therefore conclude that it will probably 
be more profitable to open this concealed coalfield 
from the south east rather than from the north w est 

There is a very short c lmptcr dealing with super 
ficial deposits which are here of very little import 
anee , whilst a final chapter is devoted to other 
minerals of economic importance., namely, building 
stones, road stones, etc , clays of various kinds, 
barytes, ores of lead, non, coppei, and antimony, 
and graphite, whilst finally a few words are devoted 
to what lias been desenbed as a deposit of china 
clay Tt can utilv be said that this last section rivals 
the famous chapter on “ Snakes in Ireland ’ In 
an appendix there is a short glossary of the mining 
and technical terms used jn this memoir, which 
will no doubt be found useful It may, however, 
be suggested that a comprehensive glossary dealing 
with the whole Heries of the Ayrshire coalfields, 
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or even with the whole of the Scottish coalfields, 
might be preferable, would save a large amount of 
needless repetition, and would probably be more 
generally useful 

Like the rest of the senes, this volume is well 
prepared and illustrated by a number of plates 
and figures The work was undoubtedly worth 
waiting for , but it is difficult to see why the penod 
of waiting should have been so protracted 

Blast Furnace Practice 

Blast Furnace Practice By Bred Clements Vol 

2 Design of Plant and Equipment Pp 501) Vol 

3 Operation and Products Pp 400 (Lon¬ 
don Ernest Bcnn,Ltd , 1020 ) 03s net each vol 

ITH the publication of these two massive 
volumes, Mr Clements has completed the 
task which he set himself, of presenting a complete 
account of modern blast furnace practice bascxl on 
a comparison Ik tween the principal plants in Groat 
Britain and abroad The amount of labour in¬ 
volved has been veiy great, and all metallurgists 
must be grateful for the mass of data thus made 
available, and for the pains taken by the author to 
present them in the form of tables and diagrams 
The folding tables contained in pockets at the end 
of each volume in themselves icprcstnt an enormous 
labour, and provide a comprehensive survey of 
existing practice Such survey s aie naturally soon 
out of date, as furnaces are continually boing re¬ 
built, and some alteration of prat tice is suio to occur 
On the whole, however, blast furnace practice re¬ 
mains, except for minor details, comparatively 
unchanged ovei long pounds, although practice 
m different countries varies widely Moreover, in 
spite of the frequent announcements of the success 
of various direct methods which are to sujieisede 
the blast furnace, there is no immediate indication 
of iron oi steel being made from the ore in any sub¬ 
stantial quantity without passing through this ap¬ 
parently crude hut nevertheless efficient apparatus 
This work, therefore, the most complete yet at¬ 
tempted on the subject, is likely to bo useful for 
years to come 

The second volume is concerned with the actual 
construction of the furnace, the character of the 
lining, the appliances for charging and for hand¬ 
ling the iron and slag, and also with the subject 
of the blast and the stoves and blowing engines 
The drying of the blast, by means of silica 
gel, which one might expect to find here, was 
actually described in the first volume There is, 
indeed, a certain arbitiarmess m the arrangement 
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of the matter, and as each volume has a separate 
index, it occasionally needs a little trouble to find 
information on a point which does not have a 
chapter to itself The third volume, for example, 
bpens with chapters on the calculation of the 
burden and on the control of temperatuies, followed 
by others on operating problems, but chapters on 
economics and on such minor subjects as the pro¬ 
vision of ambulances and welfare work arc inter 
posed between these and the later aci ounts of the 
cleaning of blast furnace gas and the utilisation of 
by-products Within the limits of pax h chapter, 
howevci, the arrangement of the matter is usually 
logical, and the expression is clear thioughout, the 
wnting being pleasantly free from the jargon too 
commonly found in books on a highly tt clinical 
subject The admirably clear diagrams, again, are 
a feature which cannot be too highly commended 
As was remarked in the review of the first volume, 
the weakest part of the work is its treatment of the 
chemical xeacturns in the furnace This defect is 
also seen in the last volume, in the account of the 
use of slag for the manufactuie of cement, where it 
would have been intxresting to see references to 
modern work on the nature of cements, on whic h a 
very extensive literature exists The utilisation of 
slag is a subject of great importance Where the 
texture of the slag is such as to make it suitable foi 
use m tar macadam roads the problem has been 
solved, but not all blast furnace slags have such ft 
texture, and the manufactuie of cement provides a 
possible outlet, the high qualities of a propeily made 
blast furnace Portland cement having been amply 
demonstrated 

Chemists should find much to interest them in a 
study of the blast furnace, in which a numlvcr of 
balanced reactions of a complex kind pioceed con 
tinuously on an enormous scale The work of Bunsen, 
Playfair and Lowthian Bell placed that study on a 
scientific basis, but it has been strangely neglected 
since, although many laboratory studies of the 
simpler leactions between the oxides of iron and 
those of carbon have been undertaken The rocent 
work of Bone has shown how remarkable are some 
of the reactions, and how fully they deserve the 
ittention of chemists The elaborate treatise of 
Clements will furnish them with ample information 
as to the conditions under which those reactions 
proceed on the large scale, and much that is sug- 

f ;estive should be found m its pages The prac 
ical metallurgist, on the other hand, will value a 
work which, if showing some minor defects, has the 
threat merits of clear presentation and remarkable 
thoroughness C H D 
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Ph otogra ph / sches Pra ktikum filr Mediz i ner u nd 
NaturwwHenfichafiler Heiausgegeben von Dr 

Alfred Hay Pp x f 531 + 3 Tafeln (Wien 
Julius Spnngei, 1930 ) 30 gold marks 

This handbook is the work of sixteen contributors, 
each dealing with some application of photography 
in nedual and semi medical work The range 
covered is very considctable and dealt with in great 
detail The illustrations aie \ery well reproduced, 
as might t>e e\|>ecttd m such a book, but do not 
occupy an undue propoition of the space It is 
sometimes urged against photographic recording 
that the final result often exaggerates unwanted 
detail and suppresses the points lequned It is 
true that the camera and plate arc not capable of 
selecting intelligently what the observer wants, but 
a study of this volume shows that a great deal can 
be done to attain this end 

Besides chapters devoted to iccord work pure 
and simple, such subjects as the electrocardiograph, 
the photographic recoidmg of must It movements, 
and the photographic side of X ray work are dealt 
with 

The work is concerned primarily with medicine 
and tht related sciences and indeed it is lather 
diihcult to justify the ‘ Natnrwissenschaftler ” of 
the title This is appaiently the reason foi there 
being no mention of the photographic plate as a 
measuiing mstiument The technique of photo¬ 
graphic photometry is very c omplex as ho many 
precautions are essential before the density of the 
image can be iched on as a mtasuro of the intensity 
of the incident radiation 

The volume is essentially a practical handbook 
for use as reference, but the two first chapters are 
devoted to the optical basis of the camei a and the 
physical and chemical projHities of the light sensi¬ 
tive material respectively The litter is wntten 
from a piactical point of view, and is little more 
than a senes of directions No attempt ih made to 
explain the reactions of silvet bromide which have 
been discovered in recent research This is to bo 
regretted, as much of this work throws considerable 
light on the questions of exposure, dev elopmc nt, etc 
Photography has developed so long on purely 
empincal lines that it ir still not realised that there 
is a substantial basis of theoietical knowledge which 
cun be of value m most practical applications 

A Practical Treatise an Single and Multi Stage 
Ventnfvgal Pump s By Raymond Defeld 
Translated by C W Olliver Pp x+221+42 
plates (London Chapman and Hall, Ltd , 
1930) 21* net 

To the Bntish manufacturer of centrifugal pumps, 
as well as to the student who is specialising in the 
subject, the appearance of the translation of a 
volume written by a leading technical official of a 
well-known Continental firm can scarcely fail to be 
of interest, if only for the opportunity it should 
afford of comparing Bntish and foreign practice m 
various points of detail and design The author 
ia chief engineer of the Ateliers de Constructions 
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filectnques de Charleroi, more commonly known as 
the A C K C , and he is also professor of hydraulics 
at the University of Chaileroi two outstanding 
qualifications which should admirably equip him for 
t lie preparation of a manual of sound practical value 
The translator’s preface claims that Prof Defeld 
has made a life study of the problems connected 
with centrifugal pumps So much, indeed, may bo 
readily conceded, and the volume is welcome as the 
contribution of an acknowledged expert It is re¬ 
ceived as a standard work in Belgian universities 
At the same time, without lieing unduly captious, 
perhaps we may be permitted to suggest that, as a 
treatise, the treatment is somewhat uneven and tho 
style concise to tho point of abruptness The book, 
in fact, may not inaptly be desculied as a specialised 
note book, better suited foi reference purposes to 
the expert and ad vane od student than for guidance 
to the beginner, despite the fact that the leading 
principles of the subject are demonstrated, though 
somewhat summarily, in the early chapters As 
might be expected (though the feature has obvious 
drawbacks), the illustrations, which are very pro 
fuse and not free from redundancy, are chiefly 
drawn from the products and installations of 
the A C E C The translator has provided what 
seems to be a very satisfactoiy rendering, and the 
publishers have produced an attractive volume 

b e 

Grundlagen der Analysis (das llechnen mit ganzen, 
rationalen , irrationalen, komplejcen Zahten) Er - 
ganzung zu den Lehrbiichern der Differential und 
Iniegratrechnung Von Prof Edmund Landau 
Pp xiv + 134 (Leipzig Akodemischo Verlags- 
gesellsehaft m b H , 1930 ) 9 80 gold marks 

Many books on analysis have an mtioductory 
chapter on the elementary theory of number, but 
it is rarely sufficiently detailed to provide a com¬ 
plete logical account based on a few clearly stated 
axioms The present work by the eminent professor 
of mathematics at the University of Gottingen 
occupies a unique position in so far as it aims at 
giving a rigorous and complete deduction of the 
properties of numbers, up to and including complex 
numbers, from the five axioms of Peano, and that, 
too, by elementary methods, such as a student 
should be able to understand at an early stage of 
his university course 

There are five chapters, dealing in succession with 
natural numbers, fractions, sections (SchniUe) y real 
numbers, and complex numbers Each chapter 
gives, in strictly logical order, the definitions and 
propositions requisite for the proofs of the theorems 
concerning the application of the fundamental 
arithmetical operations of ordering, addition, and 
multiplication to the numbers with which it is 
concerned The last chapter, in addition, gives the 
definitions and theorems relating to subtraction 
and division and to sums, products, and powers of 
complex numbers The J^ook undoubtedly fills a 
gap m the list of mathematical books, and should 
prove exceedingly useful to every reader who feels 
the need of a clear and rigorous foundation for 
mathematical analysis 
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Systematic Crystallography an Essay on Crystal 
Description , Classification and Identification By 
T V Barker Pp xi + 115 (London Thomas 
Murby and Co , 1930 ) Is fid net 
It is clearly definable, whether one looks forward 
to the use of gomometnc methods as an everyday 
means of identification or not, that a research worker 
m one laboratory should issue the results of his 
study in exactly the same form as an independent 
woiker in another But m the anorthic system, 
the odds against an identical treatment, even m 
relatively ri tuple cases, are at least fifty to one 
Yet it requires only a little care in the choice of 
the simplest possible indices, aided by a few rules 
and conventions no more unreasonable or difficult 
to remember than the convention that the axial 
angle ji of a monochmc crystal is the obtuse 
angle, and the odds may be leversed The 
necessary rules, and tho method of their appli¬ 
cation, Dr Barker has set forth clearly Once 
given the uniformity of description which would be 
consequent on a universal adoption of this system, 
the pieparation of doteimmative tables of crystals, 
classified by their angles and symmetry, is rela 
tively simple, and a specimen of such a table is 
given, covering some hundred substances That 
such tables are of practical value is shown by 
Dr Barker’s successful identification of mne sub¬ 
stances chosen from this hundred, by their aid 
alone It is perhaps not too much to suggest that 
it is the duty of e\ery crystallographer to study 
and adopt the proposed conventions—or to put 
forward better ones instead 

A ir Ministry Meteorological Office British Ram- 
fall 1929 the Sixty ninth Annual Volume of the 
British Rainfall Organization Report on the 
Distribution of Ram m Space and Time over the 
British Isles during the Year 1929 f as recorded 
by over 5000 Observers m Great Britain and 
Ireland (M O 325 ) Issued by the Authority 
of the Meteorological Committee Pp xix + 298 
+ 4 plates (London HM Stationery Office, 
1930) 15s net 

Tina volume, the sixty ninth of a valuable senes, 
gives a full account of the rainfall of the year 
1929 on the basis of records from 5180 stations 
It includes maps, tables, and desenptive matter 
showing the distribution of rainfall each month 
and for the whole year and its relation to the aver¬ 
age, together with studies of heavy falls of ram 
on particular days, of tho number of days with 
ram, and of well marked spells of wet and dry 
weather dunng the year There are also records 
of evaporation and of percolation through the soil 
Tho period from January to September was drier 
than any similar period in the last sixty years, 
but that from October to December was the wettest 
on record for the penod In fact, an enormous 
quantity of ram tell dunng this penod in the 
south-west of England and South Wales 
A short article at the end of the volume deals 
with the rainfall of Pembrokeshire, and there is 
another special artiole on the shielding of ram 
gauges. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 

; can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice w taken 
of anonymous communications ] 

Magnetic Hysteresis on Weber's Theory 

In his recent valuable review of the development 
of the subject of magnetism in discontinuous media 1 
Prof McKoehan makes the statement that the theory, 
as given in the papers to which ho is there referring, 
“ makes no provision for that magnetic hysteresis 
which is the distinguishing feature of forromagnot 
ism " This statement is literally quite correct in so 



fai as there was no attempt made m these papers to 
deal with the subject of hysteresis But it would be 
misleading if it were taken to imply that Wobor’s 
theory cannot givo an account of the phenomena of 
hysteresis The existence of directions of equilibrium 
for magnetisation, alternately stable and unstable, 
under tno Weberian internal hold, compel phenomena 
of that type 

A complete discussion, even for the most important 
< use of cubic crystals only, though of great interest, 
would be unsuited to the columns of NATUKh, yet 
sufficient evidence as to the general validity of the 



theory may be afforded by the accompanying dia 
grams, which refer to magnetisation parallel to a face 
iplane of a cubic crystal 

Fig 1 shows a wimple geometrical construction 
which is applicable to this case The two circles have 
*adu 1 and h respectively, where h is the magnitude 
( >f the external field expressed in tefniH of the maximum 
Wue, taken as the unit of field stiength, of that 
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component of the internal field which is transverse 
to the direction of magnetisation The lines PQB, 
ABC, and Oh are all drawn in the direction of mag¬ 
netisation, and OS is m the direction of a crystalline 
axis of stable magnetisation If hOS — and OB A 
=* 40, while OC is m the direction of the external field, 
with COS ~ 0 O , the construction gives OCA ~$ Q - 0, and 
oorretq>onds to Htable magnetisation DB f represents 
the internal held, the component MB' of which is 



balant ed by the < omponont MB of the external field 
OM gives the fractional magnetisation, <r , in the 
direction of the external field If h be increased so 
that OC becomes OB, we have 0 — t/8, and instability 
is just reached 

In Fig 2 the curve of miignotisation BAOCD is 
shown tor the cases 0 O 0 and 0 O -ir/4 t the equation 
being 

h — 4ff( 1 - 2(i 2 ) 

The curve for the reverse held is also shown Un 
stable stretches are dotted and the hysteresis loop is 
A BCD So long as h remains less than 1 1 , hysteresis 
< Ioch not appear 

In Iig 3 similar data are exhibited undet the 
condition 0 O -ir '8 the equation being 


h - J 


- 8 t *(1 -. H ) 


So long os h ^ 1 no h\stomas appeals If 
h 1 < 1 4(10 appioxnnately, the hysteresis loop is 
bued, and the magnetisation owe illates in clirec turn 
between the two mutually perpendicular axes 
0 0, 0 n(2 If h exceeds the preceding uppei limit, 

the hysteresis loop BA DC is described, and the 
chroc tion of magnetisation osc illates bet worn 0 0 and 

0 ~ T 

These results apply under the presumptions that 
there aie no thermal motions, and that the atomic 
magnets can be regarded as ideal 

W PFnnn- 

Cmveisity College Dundee, 

Mar 21 


1 R( view of Moi)< ni h HMD p 41)2 


Absorption Spectra of Saturated Chlorides of 
Multivalent Elements 

Franck and his co workers have shown that the 
vapours of alkali halides show n continuous nbsorp 
tion spectrum begnming from a long wave length 
limit and extending towards the ultra violet Ho 
interpreted the absorption Rpectrum as follows if 
we take a substance like sodium chloride the valency 
electron of Na m the normal state raa^ be supposed 
to pass over completely to Cl and the combination 
(onsists of Na^Cl* Such a combination is called ionu 
When light falls on sodium chloride vapour, the electron 
passes over from ( 1" to Na f , the molecule thus splitting 



626 


NATURE 


[April 25, 1931 


into Na and Cl T ranck obtains the heat of formation 
Q of NaCl from atomic Na and atomic Cl with the 
aid of a Horn cycle and finds that Q - Nh» whore v — fre 
queney of the twguuimg of continuous absorption 

The absorption spe< tra oi saturated halides of 
multivalent elements have been studied in this 
laboratory ior some tune past, and yield results of 
general interest The chlorides of totmvalent ele 
monts, (Vl 4 , SiCl 4 , Tit3 4 , and SnCl 4 , are tho easiest 
to investigate, because they are usually fluid, and 
vapoui can bo obtained with tho greatest ease 
Wo found generally that these (blondes, like sodium 
chloride, give a continuous absoiption beginning from 
a long wave length Imnt and extending towards the 
ultia violet 

At first the frequency of tho beginning of absoip 
tion seemed to have no connexion with the heat of 
fonnatum in tho plot oss Af \ 4(3 - Af(3 4 but it 
turned out ultimately that Nhv ~Ql 4 TIiuh to 

tuko a definite example, in bnCl 4 tho value of Q in the 
prot ess hn ^ 4CI »SnCl 4 \ Q is found to be 300 gm cal , 
while the abHoiption spectrum begins from X c 3800, 
rorresponding to 74 gin r al , winch is about j (400) 
In < (’t 4 absoiption begins at ( X 2400 ( oi responding 
to IJ8 gm cal , while Q is neaily four tunes as largo, 
namely 404 gm cal , piovidod the hi at of vaporisation 
is taken to be 2H2 gm t al as pioposod bv hajans 

The explanation is quite simple The loin chlorine 
atomH may bo supposed to be Hy mmetrieally distn 
buted about carbon or tin and the whole onoigy of 
formation is equally shared by tho font chloiiut atoms 
Tho effect of light is to lemove the election from one 
Cl ion to the taibon shell, thus splitting < {_ 1 4 mt« 
CVI a mid < I 

The relation ma\ be expected to be generally tiue 
The vapoui ol the sat united Imlide ot an w valent 
atom is expected to show beginning of continuous 
absoiption at v Q t nh where Q is the ht at of forma 
tiun in the pint ohh (A/) r n(( I) ( l/(3 n ) \Q it can bo 
shown horn considerations of a Bom cycle that 

Q M/ \ N JK\i + /? -\i/c i M , 


, /i. Kvi 1 

so thut Qn \I) { i i w 1 n - — 

whom [V/] t ”(< I,) |W'I„| ( ft 


L>t I heat of doc (imposition of Cl , and \\f X i/< i n 
aio the heats ot sublimation of the element and 
the c blonde itspottively f l hose me vtiv often 
not known Hut Messrs Did) and Mahanti in tins 
lahoiatoiv have extended the investigation to the 
magnesium and aluinmium halides (divalent and 
trivalent) and liave found good agieoment with 
thooi otically predicted values provided the assumed 
value** of \mh( U etc, which me yet unknown, p^ove 
to be correct Hut no agicement has been found in 
the (use of l|g( l 3 , which seems to behave like 1IC1 or 
Ag( I, which according t-o Franck, do not < miform 
to the t\po tailed ionic binding, but to atom binding 

\ k Dutta 
M N Naha 


IMiy sical 1 aboiatoi y, 

\ um entity of Allahabad, 
Mar 20 


Raman Spectra of Crystals 

T ha\* been investigating the Raman effect in a 
number of crystals, using thermic method of excitation 
which proved to bt paitic ulifily sue c ossful with gases 1 
Tlie primary souk o consists of a jwrworful water cooled 
mercury arc which gives an extremely intense and 
sharp resonance line X2537 The advantages of this 
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method arc (1) the ratio of the intensity of the line 
X2537 to the other mercury lines m the ultra violet is 
so large that in a spectrogram of moderate exposuie 
all the Raman linos are exuted by the former radia 
tion (2) a short exposure is required (10 minutes to 
three hoius) , (3) a wide range of frequency shift 
is available (about 20 000 cm -■) , (4) tho oxciting 
radiation c an be easily absorbed by a filter of meicury 
vapoui between tho substance and tho photographic 
plate, thus allowing the observation of modified 
frequencies in the immediate neighbourhood of the 
primary line 

In the Raman sjwxtra obtained by this method, 
many now faint lines are observed in almost any 
uystal which has been tried and the intense lines 
can probably be measured with more aceuiacy than 
has hithoito hi on done, oil account of the large 
dispelsion which it is possible to use But here I 
will ippoit only the mewt interesting new features 
which nave been hi ought out 

I liave succeeded in recording the Raman spoctia 
of fluonte and lock salt, whii h, so fai as I know had 
not been obseived befoie Muon to gives a Raman 
shift of 321 5 i 1 (in c oiiespondmg to an infra red 
wavelength of 31 1 which jh in good agreement 
with the wave length of tho residual lays, 31 0 g , 
and besides this, a gioup of lines of very large fie 
queney shift, which will be consideied latei 

The Ramon spcctiurn of lock salt is voiv weak (an 
tight hom*s* exposuie was lequned using a crystal 
5 cm tlrnk) and shows a vtry peculiar stiuctuie It 
(onsistsof a continuous hand with fan ly sharp limits, 
t \tending ftom about 165nn 1 to 305cm 1 Within 
this hand, a rather shaip line appears nt 245 ern -1 
Rotk salt, owing to the simple structure of its lattue, 
possesses only one infia rod if floe turn maximum nt 
52 5 m This dots not coincide at all with the fie 
queney of the Hainan lint 

A still mme poculuu phenomenon is exhibited by 
tub ite and fluontt Those ciystals hIiow , besides tho 
ordinaiy Raman lines a group of hues with a veiy 
largo frequency shift, much laigei indeed than any 
which has bun obseived so fai in the Raman effot t 
The following table gives tin nuineiM al valuts of Ar 
in cin ~ l ( i 2 t tii 1 ) 


t ak Ite 

k luuriU 

7270 3 

7255 8 

7 445 2 

7273 3 

7395 0 

7285 4 

7455 5 

7297 ti 


Hint these Unman ImtH ait it ally excited by tho 
lino X2537 and not by othci linos of longoi wave 
length, is showui by the fact that they disappear on 
intiodunng between the source and tho crystal a 
st reen which absoibs the spectrum beyond X2700 
and tiansmits the stiong Raman linos XX2997, 3022, 
3125 31 Besides this the lrtioqtient y different es from 
these meicuiy lines do not agiec with any known 
Human shifts 

Tho nt w lines aie weak as compared with tho strong 
Raman hues of smaller frequency shift In the case 
of t nlcitc, an exposuie of about 30 minutes is lequirod 
to bring them out while one minute is enough for 
tile st longest hue, &v 1080 cm 1 

I have not heen able to I mil a reasonable ex plana 
tion for these Raman lines It is very unlikely that 
they should correspond to vibration fiequencies of 
the ciystal Rince such high fundamental fiecjuencioa 
aio nevci found in molecules or crystals, even when 
containing hydrogen atoms, and the occurrence of 
higher hannomes in Raman effect without the lower 
harmonics showing at all seems even more improbable 
I am rather inclined to attribute the new lines to 
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eleetiorut transitions, although the existence of such 
levels in CaF, and CaOO a seems rather strange 

I may add that analogous lines have been looked 
for unsuccessfully in ice, quartz rock salt, gypsum, 
anhydrite aragonite, and barite 

F Ranftti 

1 Physical Labomtory of the University, 

Rome Mar 18 

1 Phy* Kc\ 34 367 1<)30 Afitu f Phy* 61 , 5W8 1030 iftirf 
«6 646 1030 

Liquid Drops on the Same Liquid Surface 

As a confirmation of L D Mahajan’s view that 
water is a suitable liquid for the formation of liquid 
drops floating on its own suiface 1 I can adduce two 
obftei vat urns, the first of which is analogous to his 
observations at Den Kund 

For several years I have had the opportunity of 
obseivmg such floating drops of water in the Strait 
of Irogir (Tran), on the seaboard of Jugoslavia 
(Adnata Sea) When the sea is quite calm, the drops 
shipping fiom the oai blades and falling on the surface 
of tfie sea, sometimes throw out, from their tailing 
point, ora oi moie such floating drops, which, after 
a quick motion last fm several seconds Sue ii diops 
soim tunes spiay fiom the acute <iest of the first of 
the lateial waves which accompany* a stearnc i in 
motion The tunpeiatuie of the sea in such cases 

was pmbahh 18 2S (‘ 

Sin li floating drops (pumaiy) <an be produced m 
abundance in the following wav Hrom a nozzle 
with a small cuculai onhtc a fine jct of wat< i issues 
with a moderate vilocitv and is falling on a surface 
of water r \ lie orifice should bo kept at su< h a height 



Hu I Vt Incite of efflux SO 6<m we , height of Jet, U 7 c in 
rnliutlon 0 68 


above the suifact tiiat tire jet leaches it m its in 
stabihtv range which lies between the place where its 
vibrations originate and where it is resolved into 
chops Then from the point of incidence a gieat 
many floating drops are senm moving in different 
dnactions, forming a legular fan like pattern The 
velocities of (fflux lange from some 250 cm /see 
to a few mm /see In the last ease only single drops 
leave the onfice and form on the surface—either 
dneetlv or coalescing fiom two—uncommonly large 
drops (by estimation up to 0 mm ) which last about 
3 seconds In my oxpenments tho diameter of the 
onflee was 0 5 mm , while the htrght of the falling 
jet was from 0 5 to 15 cm and they were performed 
at room temperature 

The smaller the terminal angle of tho jot or the 
greater the velocity of efflux the nailower is the fan 
of moving drops With fanly high velocities and 
rather small angles (about 45°) tho fan grows narrower 
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to aomo 20’ 30° or gets reduced only to one ray of the 
drops In this case, the greater pait of the falling 
jot reflects in the plane of inc idence and forms a low 
pajabola, consisting of dense drops, which, aftei a 
renewed fall on to the surface proceed m a straight 
direction In the case of vertical or neaily vertical 
incidences and of velocities smaller than 120 < rn /sec 
the tan of the drops < omprises 300°, and tho drops 
spray fan like in all directions 

Tho aveiage diameter of a chop is 2 mm It is 
smaller if the velocity of efflux w greater It lasts, 
on the average, 2 set onds Single drops, especially 



Mu 1 \ tlodty uf e(llu\ HO 1 rm hm Ih ut (ho j< t l 1cm, 

reduction 0 70 

those which ha\ ( lotmmd fiom the wall of the vessel, 
lastesl up to 5 seconds 

Die photographs it produced hoi (with have boon 
made Jroin a nearly virtual position while the 
suiface of water was obliquely ht by flu sun or arc 
light r Ihey represent these drops in motion (time of 
exposure 0 i>4 sec ) An arrow shows the mudene e of 
light Faih drop m motion showed above the dark 
hast as a pencil of parallel linos, winch corresponds 
to the optical images, as fountd on the drop a Three 
jiunillcl lines ugulurly tout spend to olio drop 
i h( se are well seen on tlu drops winch move more 
oi less pc ipt nchc ulailv to the incident light On the 
suit facing tho source oi light there appeal two lines 
v cm v ntai each othir, while the thud is somewhat 
faithei awav Then relative intensities are e hange 
able Often, also the* thud lino is double Rught 
hncs near the* point of incidence of the jet usually 
show a pmndual granulation I Ins tan he ascribed 
paitly to the vdilutions of the drop, owing to winch 
it periodic ally changes shape partly to the jumpy 
motion burh granulation is well shown on the 
undei exposed photographs (Fig 2) Tiiat these are 
really drops, and not bubbles e an he seen from the 
fact that the v throw a shadow on to the white part of 
the bottom of the ve sue 1 

The above described phenomenon can he shown by 
expeument with both distilled and tap water Sue 
eess depends oil the freshness and cleanness of the 
surface of tho watci used Fven the least traces of 
grease make success impossible The very touch of 
tho sin face with the fingers lessons tho range and life 
of the drops 

The drops aro not lefloctod at the wall of the vessel 
itself, but leturn hefeue coming to it Drops of small 
velocitv retain at a distance of nearly 1 cm from 
the wall of the vessel This distance detieases with 
increase in the velocity The chops seem to leturn 
owing to the motion along the slope of the surface, 
whieh slowly r ends in the angle of contact 

As to the oiigin of thiH phenomenon it should be 
kept in mmel that the jet in its state of instability 
breaks up into drops on the vibrating surface at the 
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point of incidence Here the drops reflect in various 
azimuths, according to the momentary position of 
that part of the surface on to which they fall 

M Katal£Ni6 

Physic h Institute, 

University of Zagreb, Jugoslavia, 

Mar 20 

1 L D Mahajan, NATURE, 126 , 761 1930 

■ M katallnid, Zni f Phynk 38 Gil 1926 


University Entrance Scholarships for Science 

I have read with gieat interest the recont corro 
sjHindenco in the Times on science in scholarship 
examinations and the comments upon it in the lead 
ing article m Natttuf of Mar 28 I should like to 
present a point of view rather different from any 
which have hitherto been put forward and to support 
it by a number of facts which, in my opinion, have 
not yet received the attention which they deserve 
I believe that the sc lence specialist at school does 
devote a reasonable amount of time to literary sub 
jects and does leave school with a satisfactory interest 
in literary culture, whereas the humanist devotes 
little or no time to the study of science and leaves 
school with an attitude of condescension towards it, 
which savours of intellectual snobbery and does little 
credit to the type of education which he has adopted 

In supjiort of this view, I propose to outline the 
typical preparatory and public school education of 
both an intending sciom o scholar and a classical 
scholar The latter usually commences Greek at his 
preparatory school, so he begins some measure of 
specialisation at the ago of about eleven He then 
spends the first two years of his public school career 
on a course of ‘ general education \ which includes 
six periods a week of Greek and only three periods ft 
week of science Hav ing taken the St hool Certificate, 
he then commences specialisation in earnest and the 
tune which ho now devotes to science is reduced to 
ono or two periods a week for the rest of lus time at 
st hool, or perhaps only for the first >ear of specialisa 
tion I should add that, whereas the classic does only 
three periods a week of science ui his course of goneral 
education, intending specialists in modem languages 
or history do Home seven periods a week The future 
science scholar, cm the other hand, arrives at his 
public school having done little or no suciuo and 
sjiendrt his first two years on precisely the same 
courao of work as the intending modem language or 
history Hjwcuilist Ho is, quite rightly, not allowed 
to specialise at all until he has passed the School 
Certificate, and oven then his course includes some 
eight periods a week of literary subjects The sarao 
thing is also tiuo of the poorer boys, who appear to 
be tho thief concern of the headmaster of Charter¬ 
house , those hoys will he at the day schools, and it is 
hud down in tho Board of Education Regulations for 
Advanced Courses in Science that from one quarter 
to one third of the time must be devoted to literary 
subjects I think that the statistics which I have 
quoted are typical and they show quite clearly that 
it is tho classical scholar who is the real culprit in this 
matter of premature and narrow specialisation 

If we now turn to the attitude shown by the 
specialwt to subjects othei than his own after he has 
left school, I feel that the facts again pomt the finger 
of accusation at the humanist father than the scientist 
In this respect I would venture to add my testimony 
to that of Prof A V Hill m defending the interest 
taken by the professional scientist m art and litera 
ture, while the interest of the*mathematician in music 
is proverbial But the classic has little interest in, 
and perhaps even less knowledge of, scientific culture 
In fact, so narrow is his interest in even Greek tul 

So 3208, Vol 127] 


ture, that when the Oxford University Press wish 
to publish a book on the “Legacy of Greece’*, they 
invite scientists such as Dr Singer to write those 
sections of the book dealing with the distinguished, 
contributions of that civilisation to the vanourf 
brandies of science Tho headmaster of Charterhouse 
statos m his letter that science is destined to play an 
ever increasing part in the affairs of tho State, and 
in recent years leading articles in Nature have 
deplored again and again tho reactionary attitude of 
the Civil Service to scientific research and its intro¬ 
duction m State departments and the Services It is 
surely not without significance in this respect that 
the large majority of Civil servants have had a classical 
or humanist education 

In conclusion, I venture to hope that no more will 
be heard of the dangers of premature specialisation 
in science, which, I think I have shown, are grossly 
exaggerated, but that attention will be turned to tho 
far more urgent problem of ensuring that all «{>e< mlists 
in the humanities shall devote at least foui periods 
a week to science For, until this is done, I shall 
continue to maintain that it is they, ami not the 
scientists, who are the real offenders in this matter 
of specialisation A W Barton 

Rep ton School, 

Derby 

Conditions of Silver Chromate in Gelatine Hydro¬ 
lysed and Electrodialysed to Different Extents 

In a series of papers, Dhar, Chatterji and col¬ 
laborators have shown that if a reaction between two 
salts giving rise to an insoluble product is allowed 
to take place in gels, the insoluble substance exists 
in colloidal condition in the gel and the formation 
of Liesogang rings is due to the coagulation of the 
colloid It has been shown, however, by Williams 
and Maikenzie 1 and Bolam 1 that the insoluble sub¬ 
stance produced by the reaction between two salts 
exists in supersaturated condition in the gel, and 
their results support the theoiv of the formation of 
Liesegang rings pioposed by Wi Ostwald a Experi¬ 
ments have been carried out by us to study the con¬ 
dition of silver chromate in gelatine hydrolysed 
(by heating) and electrodialysed to different extents, 
by determining the contact potential of pure silver in 
a mixture of JV/100 silvei mtrato, N /100 potassium 
chromate, and 3 per cent gelatine 

So long as tho mixture remains yellow and there is 
no visible precipitation of silver ehiomate the contact 
potential remains the same as that of silver in silver 
nitrate of the same concentlation as in the mixture , 
but with the appeaiance of tho precipitate, the con¬ 
tact potential gradually dew reason and tends toward* 
a limiting value The general conclusions from the 
measurements of contact potential can be summansod 
as follows 

(1) More than 95 per cent of the silver chromate 
remains in the ionic condition in the gel (2) The 
power of gelatine to inhibit the growth of crystallisa¬ 
tion centres decreases with the progress of hydrolysis 
(3) The mhibitive powor of gelatine increases with 
the progress of electrodialysm (4) The mhibitive 
power of gelatine is closely associated with its pH, 
and the smaller the pH of gelatine the greater 
is its mhibitive power (5) The solubility of silver 
chromate m unhydrolysed gelatine is not increased 
by decreasing its pH (6) The solubility of silver 1 
chromate in gelatine increases with an increase in the 
degree of its hydrolysis 

It is also found by varying the concentrations of the 
re a; tants (silvei nitrate and potassium chromate) that 
the precipitation of silver chromate follows the usual 
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rules of solubility product On subjecting the mixture 
of silver nitrate and potassium chromate in gelatme 
to cataphoresia, silver chromate formed by the inter 
aotion is not found to carry any charge (either in the 
Vellow mixture before the appearance of the pre 
eipitate or in the reddish turbid mixture after some 
precipitate has appeared) These results, therefore, 
show that most of the silver chromate in gelatme in 
these experiments is in ionic and not in colloidal 
condition 

Similar experiments have also been earned out by 
allowing silver nitrate and potassium chloride to react 
m gelatine It is found that in this case whatever 
fall in the contact potential is to take place, occurs 
as soon as silver nitrate in gelatine and potassium 
chloride in gelatine are mixed, the process not being 
gradual as in the case of the mixture of silver nitrate 
and potassium chromate m gelatme Most of the 
silver chloride in gelatme exists m a condition othei 
than ionic 

It is considered that tho results obtained from a 
study of the precipitation of sparingly soluble sub 
stanoes, such as silver chloride, which do not form 
Liesegang rings in gelatine, should not be applied to 
explain the condition of sparingly soluble substances, 
such as silver chromate, which do form Liesegang 
rings m gelatine There is a difference in the function 
of the gelatine m the two cases 

The results will be discussed elsewhere in detail 

(J M Nadar 
B N Desat 

Physical Chemistry Laboratory, 

Wilson’s College, Bombay 7, 

India 

1 Jour Ch*m Sor 117 151 1920 

• Tran* Par Soc 24 463 102ft and 26 133 1030 

1 Zeti f phyttk Chemi«, 28 365, 1897 Lehrbuch ii allRem 
Cherale , second edition voi z t p 776 1899 


Explosions of Hydrogen Sulphide-Oxygen 
Mixtures 

In the course of an investigation of the kinetics of 
the reaction between hydrogen sulphide and oxygen 
at temperatures just below, and up to, that of ignition, 
an interesting phenomenon concerning the explosion 
has been observed, which, although m the light of 
certain recently discovered chain reactions may not 
be without parallel, yet seems sufficiently striking to 
warrant mention here 

In a cylindrical glass reaction vessel, 3 5 cm in 
diameter, hydrogen sulphide-oxygen mixtures appear 
to ignite above about 220° C , though the ignition 
temperature of course vanes somewhat according to 
the total pressure and relative proportion of the gases 
used In a similar vessel, 1 I cm in diameter, no 
ignition could be observod at 300° C 

In a cylindrical vessel of intermediate size, namely, 
1 5 cm in diameter, ignition sometimes occurred 
using higher pressures at 200° C ( but generally not 
below about 270° C The first fact of interest is that 
the explosions under these conditions were never 
complete, although when explosion did occur the 
oxidation was m accordance with the equation 

2H 1 S + 30 a = 2H a O + 2SOg 

An induction period of some seconds (or minutes) 
always preceded an explosion As an example of this, 
160 mm hydrogen sulphide and 300 mm oxygen were 
introduced m thus order into the glass vessel at 280° C 
After 8 seoonds induction period (no pressure change) 
sudden explosion occurred with a pressure decrease 
of 46 mm If complete explosion had occurred the 
pressure decrease would have been approximately 
7 5 mm During the 6 minutes following the explosion 
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a rapid reaction occurred with 30 mm pressure de¬ 
crease In this way the hydrogen sulphide surviving 
the explosion was finally burnt up in a rapid change 
On the other hand, if the oxygen-hydrogen sulphide 
ratio is increased the rapid reaction following the 
explosion may give way to additional explosions 
Thus at 280° 0 t 

(1) Hydrogen sulphide, 100 mm , oxygen, 400 mm 

0 m 3 s exploded 26 mm pressure decrease 

0 8 exploded ogam 15 mm ,, ,, 

0 16 ,, ,, 10 min ,, ,, 

Total 60 nun pressure decrease 

(2) Hydrogen sulphide, 190 mm , oxygen, 404 mm 
0 in 5 b exploded, 26 mm pressure decrease 

0 15 exploded again, 10 mm pressure docrease 

0 20 measurable reaction starts 

0 60 additional pressure decrease 10 mm 

1 27 , 20 mm 

2 18 , ,, „ 30 mm 

3 20 , ,, ,, 40 mm 

5 36 , ,, ,, 55 mm 

Total decrease of pressure 96 mm 

It is vory striking that eo many as five successive and 
quite well-marked explosions have been observed 
with the same mixture, each bemg preceded by an 
induction period winch lengthens as tho mixture is 
used up The rise in temperature consequent upon 
an explosion is never more than 1° C 

The nature of the phenomenon and the conditions 
under which it occurs are to be further examined 
Meanwhile, a detailed report of the characteristics of 
the reaction as a whole is m tho press , m this a closer 
discussion of the facts is given 

II W Thompson 

St John’s College, Oxford, 

April 1 


Plankton Changes on the Coast of Ecuador 

During the month of February of this year an 
unusual phenomenon has been observed in connexion 
with tho coastal waters of the Tacifio from the 
headland of Santa Elena to the north of Esmeraldas, 
Ecuador 

The normal blue and clear waters of the ocean 
along the littoral zone have been replaced by turbid, 
yellowish brown lenses of water which emit a most 
disagreeable and foetid odour, suggesting stagnant 
swamp conditions These discoloured patches, which 
occur not only along the shore-lino but have also 
been reported m the steamship lanes from Panama 
southwards, indicate that they have been possibly 
mduoed by the equatorial current from the north 
(El Niflo) which, at this time of tho year, is found m 
close association with the cooler Antarctic Current 
(the Humboldt) The latter, as is well known, un- 
inges upon the greater part of the west coast of 
outh America during many months of the year 
An examination of the discoloured water under the 
microscope hew revealed the fact that it is full of 
plankton material (the greater part consist mg of 
spores of marine algae), and there is no suggestion of 
mud or other sedimentary detritus 

The idea has been put forward that the normal 
plankton of the Humboldt Current has succumbed 
owing to the higher temperature of the equatorial 
current, on the other hand, it is just possible that 
the sudden increase m temperature of these waters, 
caused by the influx of the warm water from the 
north, may have been responsible for an abnormal 

b2 
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fructification of the larger marine algse, with a con 
sequent dissemination of spores in sufficient numbers 
to discolour the water Whatever be the cause, 
however, the phenomenon is unusual, and has never 
been noticed by me before during eight years’ residence 
in this part of South America 

Georgf Sheppard 

State Geological Department, 

Ecuador, Feb 26 

Disease In Nature 

In the review of “ The Science of Life ”, by Wells, 
Huxley, apd Wells, there is a statement on p 479 of 
Nature of Mar 28, “ we am prepared to defend tho 
thosis that wild Nature (that is, apart from man’s 
interference) is chaiacteristically marked by exuberant 
positive health, while in civilised society diseases are 
rife and sub health is becoming almost normal 1 ” 

The statement is very attractive but, in so far as it 
refers to plants, is erroneous We are only too well 
aware of the diseases of ciops, but the factors which 
enter into the problem are not sufficiently understood 
for us to be able to distinguish clearlv between the 
disease of a crop and the disease of individuals It is 
a truism that there is a greater opportunity for the 
spread of disease m crops than m Nature , further, 
until re< ently, the cultivation of varieties of crop 
plants immune to a particular disease received scant 
attention 

The suggestion that trees, herbs, and shrubs growing 
in their natural habitatH are invariably in good health 
is wide of the mark While it is customary to assume 
the prevalence of fungal attack in tropical vegetation 
as visualised by popular writers, it is not perhaps 
realised that British flowering plants, probably with 
out exception, are parasitised by one oi more fungi 
This parasitism ih obviously of diffoient degrees of 
seventy, but it is so general that it has to be taken 
into account in intensive ecological investigation 

J Ramsbottom 

British Museum (Natural History), 

Cromwell Road, London, b W 7, 

Mar 30 


No one can doubt that infection with parasites and 
predatory microbes is common in wild Naturo, both 
among plants and animals, but that is not tantamount 
to saying that disease is common For disease, whether 
constitutional, environmental, functional, or parasitic, 
means disintegrative or deteriorative disturbances 
of the normal balanced metabolism of the organism 
Speaking of animals some years ago, the late tSir 
Ray Lankester said that ho knew with certainty of 
only one microbic dtsease m wild Nature—a bacterial 
disease of sandhoppers Many parasites—if not most 
—seem to do little harm to their host, unless that 
becomes somehow enfeebled, for example, by man’s 
over crowding or over sheltering In many cases, the 
parasite establishes an innocuous modus %nvendi with 
its host, though it may become harmful if man trans¬ 
fers it to a new hospitality Moreover, many so called 
parasites (the concept has become woolly) are really 
predatory organisms devouring the plant or animal 
from within, as a beast of prey does from without 
Such predatory intruders may destroy the victim, but 
they do not bring about disease All evidence from 
crops and plantations and the like must be excluded 
as irrelevant to my point that wild Nature is character¬ 
istically markedJby exuberant positive health But 
this is not to be taken as a'dogmatic assertion that 
there is no disease in wild Nature, and Mr Rams* 
bottom’s expert caveat is very welcome 

•The Reviewer 


Extraction of Insulin 

In some earlier experiments it was found that 
insulin was precipitated quantitatively from com¬ 
mercial preparations by means of sulphosahcylio acicfc 
and it appeared to us that this fact might form th 
basis of a method for the extraction of insulin whicr 
would obviate the use of large quantities of alcohol 
The following is an outlme of the technique eventu 
ally employed Bullock’s pancreas, frozen immedi¬ 
ately upon removal from the animal, is minced and 
allowed to thaw out in about two thirds its weight 
of 20 per cent sulphosalicylic acid After two hours 
the whole is filtered m a hydraulic press and the 
comparatively dry residue covered with acetone and 
left to dehydrate overnight m the cold The almost 
water free residue is now extracted in a Soxhlet with 
acetone and finally dried rapidly m a current of air 
at 40° The active principle can now be extracted 
from the powdered fat fieo rosidue by 75 per cent 
alcohol containing about 0 5 per cent of hydrochloric 
€* id The aqueous alcoholic solution of insulin hydro- 
chlondo is concentrated in the usual way and the 
product precipitated with acetone We obtained 
about 2 gm per kgm of minced pancreas A solution 
of 0 1 gm ot this substance produced, by subcutane¬ 
ous injection in a 2 kgm rabbit, hypoglycsemic 
convulsions in five and a half hours 

This method, whilst not entirely dispensing with 
the use of alcohol, requires much less than those in 
which fresh pancreas is extracted We have not 
explored the conditions for obtaining maximum yield, 
nor have we the time to do so, but wo give the fore 
going details of a mothod which, we venture to think, 
may prove to be of interest to those moro actively 
engaged in the manufacture of insulin 

P G Marshall 
B P Wiesnkr 

The Macaulay Laboratory, 

Department of Animal Genetics, 

The University, Edinburgh 


Identification of the Plant called 4 Narthex ’ 

In Nature of Juno 21, 1930, p 920, Mr Henry 
Balfour inquired as to the nature of the plant called 
* narthex * by the present inhabitants of Lesbos 
Through the kindness of Miss Winifred Lamb, who has 
been excavating there, it has been possible to identify 
it with Ferula communis , which is the giant fennel and, 
like a rood, has a hollow stem 

This, however, does not definitely solve the point 
at issue Dr G F Hill points out to me that some 
of the Cyrenaic coins have represented on them a 
Silphtum , which is now extinct and which probably 
also had a hollow stem For further information the 
Catalogue of tho Greek Coins of Cyrenaica (British 
Museum), by E S G Robinson (1927), p cell, can be 
consulted N Eumorfopoulos 

University College, 

Gowor Street, London, W C 1 


The definite identification of vdperjKa, as used by 
modem Lesbians, with the giant fennel, Ferula com 
munis, is interesting, and seems to dispose of Theodore 
Bent’s identification of it with a reed The dry pith 
inside the fennel stalk would, when ignited, continue 
to smoulder gently inside the protective casing of the 
stalk, which would provent tho wind causing the pith 
tinder to be too rapidly consumed Bent’s explana-| 
tion of the rdpStf as serving to prevent the smoulder¬ 
ing tmder “ being blown out , is clearly erroneous 
I desire to thank Mr Eumorfopoulos for his note upon 
my communication of June 21, 1930 

Henry Balfour 
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Isomorphism and Chemical Homology 

In Nature of Dec 13, 1930, p 916, is a com 
nurucation by Prof Willy Lange, of Berlin, referring 
& a letter by mo 1 on this subject The misunder 
itandmg can be easily cleared up Dr P B Sarkar 
ias been working m this laboratory for a long time 
)n the chemical homology find isomorphism of 
complex ions, and hia first paper on the subject, on 
.he homology of fluoberyllates and sulphates, was 
aublished m 1929 1 In continuation of tins work, 
uid proceeding on the basis of Goldschmidt’s pnn 
uiples of isomorphism, he was investigating the 
possible cases of isomorphism among the morgamo 
aomplex radicles or ions It was a pure accident that 
he should have been working on the isomorphism 
of monofluophosphates and sulphates when Prof 
Lange’s paper appeared m the Benchte of the German 
Ohemical Society As in this paper only the simple 
monofluoph osphates and sulphates were described, 
and crystallographic investigation only of the same 
was promised, it was not considered necessary to give 
up that part of Dr Sarkar’s work which dealt with 
the isomorphism of double monofluophosphates and 
double sulphates, and even then a year was allowed 
to pass by in awaiting further communication on the 
subject by Prof Lange As nothing appeared in the 
interval giving any indication on Prof Lange’s part 
that ho would extend his work in this direction as 
well, I did not consider it justifiable to withhold 
the publication of this part of Dr Sarkar’s work 
any longer Prof Lange’s petition to the Notgemem- 
schaft der dcutschen Wissenschaft on April 29, 1929, 
regarding the formation of alums by the fluophos 
phates did not appear in any scientific journal or 
abstracts, and hence could not attract our notice 

However, I deplore the omission of Prof Lange’s 
name in my note, which was not made with any 
desire to claim priority „ complete recognition of his 
work will be made when Dr Sarkar’s work is published 
in full P C Ray 

University College of Science and Technology, 
Calcutta, Mar 3 

1 Naturk Aua 30, P 310 

■ Jour Indian Chem Swnrtv, vol 6, No fl, 1920 and NATURB, 
Sept 28 1029,124, p 480 


The Karoonda (S A ) Meteorite of Nov 25, 1930 

Following on my letter of last week [see Nature, 
Mar 14, p 402] concerning the Karoonda meteorite, 
I now enclose a bnef report by Mr A R Alderman, 
of the Geology Department, University of Adelaide, 
giving the results of a petrographical and chemical 
examination made by him of the substance of the 
meteorite 

The final results of the chemical analysis will not 
be available for some months Kerr Grant 

The University of Adelaide, 

Adelaide, Feb 13 

The dark greyish interior of the meteorite consists 
of a dull ground-mass relieved by numerous black 
chondrules and spanglee of a brassy mineral which is 
probably troilite (ferrous sulphide) The chondrules 
are very hard and compact and may quite easily bo 
rubbed away from the friable ground-mass by the 
fingers 

Undoubted metallic nickel iron is present m such 
small amount as to be indistinguishable in the hand 
specimen 

A rough microscopical examination reveals that 
olivine is by far the most important mineral in the 
ground-mass Some hypersthene is also present 
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The chondrules consist of these minerals with a 
good deal of glassy material Minute granules of 
mckehferous iron are but rarely seen, but grams of an 
opaque brassy mineral are of very variable size and 
are apparently troihte 

Tlie chemical analysis (not yet completed) is in 
agreement with the mineral composition Silica is 
very low, about 34 per cent, whoroas m the silicate 
material ferrous iron is present in greater amount 
than is magnesia 

An accurate estimate of the percentage of metallic 
material is not yet available, but it seems probable 
that metallic iron constitutes less (possibly much less) 
than 0 3 per cent of the specimen analysed Nickel 
is of the order of 0 03 per cent 


Medicinal God Liver Oil 

In our recent Report to the Empire Marketing 
Board on the Relative Values of Cod Liver Oils from 
Various Sources (E M B 35), noticed in Nature of 
April 4, p 538, an unfortimate blunder has arisen 
during the revision and proof reading of tho mtro 
ductory chapter 

Reference 0 on page 9 is incorrectly given and 
should, of course, refer to the important paper by 
Prof Steenbook and his colleague Dr Boutwell in 
the Journal of Biological Chemistry , vol 42, p 131 , 
1920 

Immediately our attention was directed to the error 
we wrote to Prof Steenbock expressing our great 
regret and, although he desired that we should give 
no further attention to the matter, we feel that we 
must override his wishes and make public our 
correction of the mistake 

On the same page the reference to Prof E 
MeJlanby’s pioneer researches on the causation of 
rickets might suggest that his results were not pub¬ 
lished before 1921 We were, of course, well aware 
of his earlier contributions to the subject but thought 
it better, in ft brief summary, to refer the reader to 
the full account of his earlier work which was pub 
lished by the Medical Research Councd 

We would like to express our apologies to these 
distinguished investigators 

J C Drummond 

University College, London 

TP Hilditgh 

University of Liverpool, 

Mar 25 


Atomic Weight of Krypton 

While measuring the dielectric coefficient of a 
particularly pure sample of krypton, it occurred to 
me that a density determination would bo of interest 
in view of Aston's recent statement that the accepted 
value of tho atomic weight ap|>earod from his measure 
ments on the relative quantities of the isotopos to be 
much too low 

I made a comparison of the densities of krypton 
and oxygen by means of the microbalanco and found 
that at 25° the pressures at which the two gases had 
equal densities were 301 15 mm and 787 8 mm If the 
compressibility corrections were proportional for the 
two gases, the atomic weight of krypton would be 
83 71, while using the most probable value for the 
compressibility of krypton which I calculated in 1910, 
the figure reduces to 83 02 

While these results must not be considered final, 
it appears highly probable that Aston’s figure 83 77 
is more accurate than the accepted 82 9 

H E Watson 

Indian Institute of Science, 

Bangalore, India, Mar 17 
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The New Crystallography 

By F I G Rawlins 


TI^HE attraction which the study of crystals has 
A always exerted, not only upon the scientific 
worker but also upon a wider circle, is in no danger 
of abating The time is perhaps appropriate to 
discuss a number of developments which have come 
about during, roughly, the last five years So far 
as the crystalline state itself is concerned, the chief 
change has been one of classification , it is not 
necessarily the crystal system which determines 
much of our present-day knowledge, but rather 
the atomic environment Thus, m rock salt, each 
atom (or more stnctly, ion) of sodium is surrounded 
by six ions of chlorine at the comers of an octa 
hedron, and conversely From the experimental 
point of view, this advance must be placed to the 
credit of the X-ray workers , it has only compara 
tively recently been recognised, however, that upon 
the structures thus established it was possible to 
build up a systematic chemistry of the solid state, 
based upon the conceptions of environment, ionic 
size, and ionic defoiinability 

It has come about that a considerable part of 
the subject of crystallography is concerned with 
the question Given the structures of a large and 
increasing number of elements and compounds, 
how much can be deduced about their physical 
and chemical properties ? And again, one asks 
what kind of experiment is most likely to provide 
this information, and whether it is essential to 
work with crystals at all in some instances These 
queries are easily seen to reduce to this whether 
it is desired to know something about the crystal¬ 
line lattice, or whether it is the components of the 
lattice that are the more important Research of 
the former kind obviously needs actual crystals, 
whereas the latter may be able to make some 
progress in states of matter wherein lattices, as 
ordinarily understood, do not exist for example, 
solutions and even gases Clearly, the new crystal¬ 
lography wdl trespass upon the preserves of many 
neighbouring sciences 

The Union of Iona into Crystals —From a logical 
point of view, it is not altogether fortunate that so 
much attention has been given for so many years 
to the morphology of crystals as such A more 
fundamental way to proceed would be to consider 
a free atom of an element A at some distance from 
a free atom of some other element X , and to follow 
the course of events in which all the A’s and all 
the X's are bound so that the assemblage 1[A,X] 
is m equilibrium, at a temperature such that 
the components A and X are constrained to fulfil 
certain definite geometneal conditions with respect 
to each other Stability will ensue for that par¬ 
ticular configuration of i [A, X ], say S [ A, X] t for 
which the energy is a minimum In other words, 
the arrangement 8 [ A , X] represents a crystal 

This view has led to some very interesting results 
m a senes of experiments upon the alkali halides 
The ionic refractmty, which depends upon the 
deformability already mentioned, can be measured 
in the free state, R (free ions), and m the crystalline 
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Htate, R (solid) Now, cations and anions behave 
very differently in the presence of each other 
Anions are consolidated, or rendered more rigid, 
by neighbouring cations, because in addition to 
the attraction of the nucleus of the anion for its 
own electrons, there is added that of the positive 
cation A similar argument shows that just the 
reverse holds for a cation under the influence of an 
amon—the distortion or deformability increases 
Hence, in the former case the refractmty decreases, 
and in the latter it rises Thus the union of ions 
to form a crystal will bring about a net decrease 
in refractmty when the consolidating effect of 
cations upon anions preponderates over the 
loosening effect of the amons upon the cations, 
and vice versa For most of the alkali halides 
the difference R (solid) - R (free ions) is negative, 
which corresponds to a net consolidation when the 
crystal is formed out of the appropriate free ions 
Only for potassium and rubidium fluorides (KF 
and RbF), in which a large ion is paired with a 
small ion, is a net loosening indicated A balance 
is approximately obtained for sodium fluoride 
(NaF) and rubidium chlonde (RbCl) the experi¬ 
mental accuracy is not high enough to detect very 
small differences in the refractivities 

In aqueous solution the refractmty is found to 
vary with concentration in a manner which suggests 
that at high concentrations the ions approach each 
other nearly as closely as in the crystal lattice , 
they are m direct contact, with no intervening 
water molecules Other examples of relationships 
between crystals and solutions will occur later , 
they have been fairly extensively studied by spec¬ 
troscopic methods 

Crystal Thermodynamics —Strictly, thermodyn¬ 
amic reasoning is independent of a mechanism, 
and m this sense its application to crystal lattices 
and the particles composing them is not very 
obvious Nevertheless, an extension of its pro¬ 
verbial boundaries has extended our grasp of the 
energetics of the solid state To show how this 
has happened, two examples, characteristic of the 
most modern work, will be discussed In the first, 
one is dealing with a sub-lattice property, and in 
the second, with a lattice property Consideration 
m this particular order will serve to stress the 
general outlook of this article , the units composing 
a crystal are, from this aspect, of prior importance 
to the particular way m which they may be grouped 

The quantum theory, applied to gaseous mole¬ 
cules, has been fruitful in unravelling the com¬ 
plexities of rotational and vibrational motion The 
latter has long been recognised to be characteristic 
of the solid state also, but it is only very recently 
that the possibility of molecular rotations in 
crystals has been seriously considered The work 
is for the most part theoretical, and based upon 
suitable applications of the wave mechanics to 
diatomic molecules The wave equation appears in 
the form of Mathieu’s equation, and the correspond 
ing energy levels are generally readily deduciole 
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Analysis shows that two extreme oases may be 
discerned , one in whioh the energy equations are 
those of the quantised harmomo oscillator, while 
the other approaches the value for the rotator The 
next step is to obtain a discriminant, in terms of 
measurable quantities, for the transition between 
oscillational and rotational motion The inequalities 

n +1 < f3v/4:0 (oscillational), 
and n +1 > /3^/4tf (rotational), 

provide, on certain assumptions, the criterion 
desired, for the quantum state n and frequency v 
The factor 0 depends upon the moment of inertia, 
which is readily forthcoming from spectral data, 
while is a constant Another, and in some respects 
a simpler analysis, demonstrates that rotation may 
be expected at temperatures greater than 2 V/k, 
and oscillation for values less than this fraction 
(V is a characteristic quantity m the potential 
function for the particular molecule considered, and 
k is Boltzmann’s constant) The probability that 
a molecule will rotate is capable of approximate 
calculation, yielding P = e 2 * kT f where T is the 
temperature 

The expressions in terms of n and 0 can con 
vemently be combined into the equation +1 
= where n# is the particular value of n, 

which is on the borderline between the rotational 
and vibrational states For hydrogen (H 2 ), with 
its small moment of inertia, ?i 0 + l—0 4, whereas 
for iodine (I a ) n 0 + 1—350 From these figures, it 
follows that the molecules m solid hydrogen are 
rotating even in the lowest quantum states, whereas 
in iodine no molecules are rotating in the crystal, 
since melting occurs for 71—12 

The ammonium salts provide an interesting 
example of substances for which the transition 
from rotation to vibration may be expected to set 
m well within the solid range A temperature of 
about 240° absolute is indicated by the theory 
Observations of the heat capacity as a function of 
temperature have shown that m a number of 
substances there is a finite range of temperature 
over which the relative numbers of molecules m 
either state is undergoing a progressive change 

The seoond contribution, already alluded to, 
concerns the form of the specific heat curve (par¬ 
ticularly at low temperatures) as a function of the 
crystal symmetry of the substance If one assumes 
that the usual I)ebye equation represents the facts 
for the cubic system, then, as materials of docreas 
ing symmetry are examined, instead of following 
the ‘ ideal * curve (convex upwards), an approxi¬ 
mately straight line results The sequence is well 
seen in the senes zinc sulphide (cubic), zinc oxide 
(hexagonal), cupnc oxide (tnolimo) The import¬ 
ance of this effect is that the specific heat is 
influenced by the atomic environment, a typical 
lattice property 

Crystal Spectra —As in the thermodynamical 
matters already discussed, it is convenient to 
divide crystal spectra into two mam classes, those 
of ionic (or even sub-iomc) origin, and those for 
which the lattice, or at least parts of the complete 
lattice, are responsible In dealing with the former, 
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one is tempted to make a yet finer distinction 
between the types of spectra in which ions, or 
groups of ions, are concerned (in contradistinction 
to the swinging of large portions of the whole 
lattice), and phenomena which have their seat 
within the ion itself that is, transitions of an 
electronic nature Spectra arising from these 
three causes may be expected to appear at in¬ 
creasing wave length as the mass of the unit con¬ 
cerned increases Thus, sub-iomc (electronic) 
absorption spectra in crystals may occur in the 
visible region, and are closely connected with the 
nature of colour Inter-iomc spectra are found m 
the near infra red (between about l/i and -30/i) , 
lattice spectra are revealed at a wave-length some 
ten times greater, and are usually detected by the 
method of residual rays, or some system involving 
focal isolation Oscillations of approximately these 
frequencies are those encountered m the theory of 
specific heats already mentioned 

In electronic crystal spectra, restricted in the 
main to salts of the rare earths and those of the 
transitional elements, one is confronted with a 
problem of great complexity, intimately connected 
with electronic levels and the magnetic properties 
of ions with incomplete electronic shells There is 
little doubt that the sharpness of the bands m the 
visible region is attubutable to the high electro 
statu shielding and weak coupling between the 
electrons belonging to neighbouring ions Informa¬ 
tion of value to < hennsts may well be obtained by 
studies of this kind 

Somewhat similar investigations have produced 
some illuminating results when the absorption 
spectrum of an lonio group like Mn0 4 is examined 
in a crystal and m solution The effect of dis¬ 
solving, say, potassium permanganate, in water is 
to slow down the oscillations characteristic of the 
group, owing to the outward pull of a solvent of 
high dielectric constant ( — 80) solution in ethyl 
acetate (D C =6) allows the Mn0 4 group to contract 
to almost the same dimensions as it has in the crystal 
lattice of potassium permanganate In other words, 
the surrounding molecules of ethyl acetate have 
much the same effect upon the Mn0 4 tetrahedron 
as the ions of potassium in the solid state 

It is natural to infer from this that much might 
be gained by careful study of the dielectric con¬ 
stants of crystals, especially at temperatures 
immediately below the melting point Much the 
same applies to observations of absorption spectra 
in crystals at different temperatures A promising 
start has already been made at the low tempera¬ 
ture end, but the technical difficulties are great, 
and the results will need much skill to interpret 

No attempt has been made to discuss the Raman 
effect m relation to crystal physics and crystal 
chemistry already the literature is voluminous, 
and the significance of some of the results by no 
means clear The method is certainly of great 
value Statistical mechanics may be expected to 
play a considerable part m the future development 
of the new crystallography, in fact, all the resources 
of modem science can contribute something to our 
khowledge of the solid state 
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The First Sugar of Photosynthesis and the Role of Cane Sugar in the Plant 


"PHOTOSYNTHESIS, upon which all living 
X organisms depend directly or indirectly for 
their existence, is still imperfectly understood 
We know that the green plant takes in its carbon 
m the form of the carbon dioxide of the air, and we 
also know that carbohydrate appears in the leaf, 
as the result of the fixation of tne carbon through 
the action of the Bun’s rays with the chlorophyll 
The intermediate stages are still a matter of con 
jecture 

The formaldehyde hypothesis of Baeyer put for 
ward bo long ago as 1870 still awaits clear proof 
Supposed conclusive evidence in its support has 
from time to time been advanced , but on cntical 
examination has proved unacceptable This has 
happened in a recent attempt to establish the 
validity of the theory Klein and Werner 1 using 
the delicate test of dimedon for aldehyde were in 
a measure convincing Barton-Wnght and Pratt, 2 
however, in repeating and checking their work, 
now show that the formaldehyde detected lr the 
expenments is due to the action of light on carbon 
dioxide and bicarbonates, and is independent of 
the photosynthetic mechanism of the living plant 
They sum up the matter thus “ Although the 
formaldehyde hypothesis has fcho merit of sim¬ 
plicity, which has probably been the prime cause 
of its wide popularity, no work has as yet convin¬ 
cingly shown that formaldehyde is produced norm¬ 
ally in the green leaf or that it plays any part in 
the photosynthetic process of the living plant ” 

This statement is perhaps a little too sweeping 
As formaldehyde is toxic to the plant, it is scarcely 
to be expected that it should accumulate in the 
free state in an appreciable amount under normal 
conditions It may be assumed that, as soon as 
the reduction of the carbonic acid takes place, the 
aldehyde formed is at once polymerised to sugar 

The important work of Baly on photosynthesis 
%n vitro is here relevant He lias shown recently 3 
that when a solution of carbon dioxide is exposed 
to ultra violet light, formaldehyde is first formed 
and then sugar But when a coloured catalyst, 
such os cobalt or nickel carbonate, is present, the 
action takes place in ordinary light witn the direct 
reduction of sugar, no aldehyde being detected 
omething analogous may therefore take place in 
the green leaf The magnesium of the chlorophyll 
may bo the active metal concerned Hence on 

such a supposition it will be futile to search for 
free aldehyde in assimilating leaves 

In respect of the generally accepted view that 
some form of carbohydrate is the final product of 
carbon assimilation, the question as to the exact 
nature of this is still not completely answered 
The classical experiments of Sachs conducted from 
1862 onwards proved conclusively that the starch 
grains, which appear on the chloroplasts of the 
leaf when exptfted to light, are the direct result 
of the fixation of carbon Starch thus became 
known as the first visible product of assimilation 
It was assumed that sugar, probably glucose, 
preceded the formation of starch 
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Brown and Moms were the first to undertake 
elaborate estimations of the carbohydrates con¬ 
tained in foliage leaves From their investigation 
of the carbohydrates m the leaf of the garden 
nasturtium (Tropmolum majus ), 4 they concluded 
that cane sugar (sucrose) is the first carbohydrate 
to be set free in photosynthesis This was an 
unexpected and novel idea, as sucrose, being a 
disaccharide, had hitherto been regarded more m 
the light of a reserve carbohydrate They essayed 
a formidable task—a pioneer effort to estimate 
separately in the leaf four sugars (sucrose, maltose, 
dextrose, and levulose) as well as starch The 
hydrolytic product of the starch complicated the 
issue Monocotyledons, as a whole, in contrast to 
dicotyledons, form little starch in their leaves in 
normal circumstances, and some none at all In 
following up Brown and Morris’s work, Parkin, 
in order to simplify the problem, chose one of the 
latter, namely, the snowdrop 6 He found he had 
only throe carbohydrates with which to deal, 
namely, sucrose and its two hexose derivatives, 
dextrose and levulose Ho interpreted his results 
likewise in favour of sucrose being the first sugar 
liberated, and he regarded the two hexoseB as 
arising from it through inversion 

The Rothamsted workers, Davis, Daish, and 
Sawyer, weie the next to take up the subject 
They advanced this side of biochemistry consider 
ably by pointing out weaknesses in former methods 
and by elaborating new ones of extraction and 
analysis They investigated in detail the carbo¬ 
hydrates of the mangold and potato leaf, 6 and in 
their conclusions also support the view that sucrose 
is the first sugar of photosynthesis 

Now the pendulum is swinging the other way 
Two important papers, bv Clements 7 and by 
Baiton Wright and Pratt } published last year, 
both favour the view that glucose (dextrose) is the 
first sugar to be liberated—a view, of course, more 
in harmony with Baeyer s hypothesis and also with 
chemistry generally These investigators have 
earned out estimations at hourly intervals during 
both day and night—an advance upon what has 
been previously attempted 

Clements, an American worker, took for his 
research the leaves of the sunflower, the potato, 
and Soja max Barton-Wnght and Pratt, of Great 
Britain, selected the daffodil, which normally does 
not produce starch in its leaf Their results are 
therefore comparable with those of Parkin on the 
snowdrop In some respects they confirm the 
latter’s work, though as regards the first sugar of 
photosynthesis they argue cogently for the opposite 
view 

Methods of analysis are naturally of prime 
importance m work of this kmd Each fresh 
investigator generally manages to brmg to light 
flaws in previous methods The Rothamsted 
workers with all their care are shown by Barton- 
Wnght and Pratt to have overlooked a point which 
may have seriously prejudiced their figures for 
the hexose sugars They find that the alcoholic 
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extraction method used by Da via, Daish, and 
Sawyer results in the formation of appreciable 
amounts of aldehyde, and this affects considerably 
both the cupnc reduction and the optical rotation 

Such work as has been quoted sheds no light on 
the exact position of the various sugars in the leaf 
Strakosch some years ago applied certain micro- 
chemical tests to the assimilating leaf, and found 
hexose as the only sugar present in the palisade 
cells , but the reliability of his method is open 
to question The work of Wee vers on variegated 
leaves, published in 1924, is probably of greater 
value m support of the glucose view He found 
both hexose sugars and sucrose in the green parts, 
but only sucrose m the white portions of the leaf 

The balance of evidence at the present time 
would seem to be m favour of the original supposi¬ 
tion that glucose is the first sugar to be set free in 
photosynthesis On the alternative view, the two 
hexose sugars are easily accounted for as the 
inversion products of the sucrose But on the 
assumption that glucose appears first, then one 
has to imagine that part of it is first changed to 
fructose (levulose), and that from these two hexoses 
sucrose is synthesised If these transformations 
do take place in the loaf, we are at present quite 
ignorant as to the means by which they are brought 
about 

Whatever may be the carbohydrate sequence 
m photosynthesis, there is cumulative evidence 
pointing to cane sugar as of wide, if not of universal, 
distribution among the higher plants Apparently 
it is of fundamental importance, since no matter 
what form the carbohydrate may take in the seed 
or reserve organ, sucrose soon makes its appearanoe 


on germination The evidence is increasing that 
carbohydrate can travel largely m this form 
Mason and Maskeirs important work on the cotton 
plant 9 favours this Then, again, as a rule, leaves 
when fed with sugar solutions form starch more 
readily from sucrose than from any other sugar 
Notwithstanding this apparent desire of the plant 
to have its carbohydrate m the form of suoroso for 
circulatory and metabolic purposes, there is no 
important reserve carbohydrate which yields cane 
sugar directly by enzymatic action ! 

In view of the fact that starch, the commonest 
of reserve carbohydrates, yields maltose when 
acted upon by its enzyme, diastase, this di- 
saccharide rather than sucrose might have been 
expected to be chiefly evident in plant tissues, 
but it is not so It may be that a non reduoing 
disaccharide is desired Maltose has reducing 
properties, but sucrose has not Then it has boon 
suggested that the two hexose sugars, dextrose 
and levulose, which arise from the sucrose through 
inversion, may play different roles in metabolism 
Further, it is possible that these hexoses aie more 
active when m the nascent state, that is, at the 
moment of their formation from sucrose through 
hydrolysis This would account for cane sugar 
being found m meristematic tissue, upon which 
Pnostley 10 laid stress a few years ago J P 

1 Iiiochrm /rU , 1920 

* Biochem Jour , 2 4 UMO 

' Proe Huy \or London 1927 and 1929 

* four ( hem Soe 1893 

* Jiutrhem Jour , 1911 

■ Jour Aoric Set 191H 

1 Hot Oaz vol H9 

* Jitochem four vol 24 

* Ann Hot 1928 

'• New Phutologmt 1924 


Obituary 


Prof Hugh Ryan 

Y the death on Mar 27 of Prof Hugh Ryan at 
the age of fifty-eight, Irish chemists have 
sustained a loss which they will feel for many years 
to come 

Hugh Ryan was educated at Blackrock College, 
Dublin, and received his earlier chemical training 
under Prof A Semer m Queen’s College, Galway 
Graduating in 1895, he obtained the M A degree, 
with gold medal, in 1897, and then proceeded to 
Berlin, where he engaged in research under Emil 
Fischer and Siegmund Gabriel Returning to 
Dublin m 1899, he was appointed professor of 
chemistry in the Catholic University School of 
Medicine and m University College, St Stephen’s 
Green, Dublin In the same year he was awarded 
the D Sc degree and appointed fellow of the Royal 
University of Ireland On the foundation of the 
National University of Ireland m 1908, Ryan be¬ 
came professor of chemistry m University College, 
Dublin, a position which he occupied until his death 
In 1924 he was appointed Chief State Chemist in 
the Irish Free State and was responsible for the 
organisation and control of the State Laboratory 
Throughout the entire penod of his association 
with university teaching, Ryan devoted a large 
part of his time to research and published more 
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than seventy papers In his earlier work, influ¬ 
enced by his period with Fischer, he was engaged 
on the synthesis of glucosides His researches in 
this direction, carried out under the most dis¬ 
couraging conditions, display his extraordmary 
enthusiasm and skill as a chemist With the erec 
tion of the new buildings of Uimersity College, 
Dublin, under the Irish Universities Act of 1908, he 
had, for tho first time, adequate laboratory equip¬ 
ment, and lus remarkable powors as an organic 
chemist were given fuller scope There followed a 
senes of researches on the constitution of certain 
waxes and the preparation of a number of com¬ 
pounds allied in character to the colounng matter 
of turmeric Further papers dealt with the syn¬ 
thesis of natural orgamc colouring matters and the 
preparation of denvatives of diflavone, diflavanone, 
ana dicoumaranone At the request of Nobel's 
Explosives Company, he undertook investigations 
on the mode of action of stabilisers in propellent 
explosives, the results of which were of tho greatest 
value Numerous other papers discussed the con¬ 
densation of aldehydes with ketones and the 
structure of catechm Ryan’s many activities in¬ 
cluded a profound interest in Insh peat industries, 
and on this subject he furnished a very complete 
report to the Royal Dublin Society 
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While lus main interests lay in the direction of 
organic chemistry, the extraordinary breadth of 
Ryan’s knowledge of all branches of chemistry 
always aroused the admiration of his colleagues, 
both in Great Bntam and Ireland To Irish men 
of science his great achievement was that he 
created in Dublin, from small beginnings and al¬ 
most unaided, an important school of research in 
chemistry The range of his influence in this 
respect, already widely felt, will be more fully 
lated m the future 

S ublic and private life Hugh Ryan was a most 
3 and sterling character, with a rare simplicity 
and charity of outlook His untimely death will 
cause genuine grief among the many students of 
science, engineering, and medicine who received in¬ 
struction from him J Algae 


We regret to announce the following deaths 

Dr T V Barker, secretary to the University Chest 
in the University of Oxford, author of numerous 
books and papers on mineralogy and chemical crystal¬ 
lography, on April 15, aged fifty years 

Prof E P Culverwell, senior fellow and professor 
of education in Trinity College, Dublin, who was 
known for his work on the calculus of variations and 
mathematical and physical theories of the Ice Age, on 
April 17, aged seventy five years 

Prof J Lorrain Smith, FHS, professor of patho¬ 
logy and dean of the faculty of medicine m tho Univer¬ 
sity of Edinburgh, on April 18 

The Veil J M Wilson, sometime canon of Wor 
cester and headmaster of Cbfton College, who was a 
member of a British Association committee on science 
in schools so long ago as 1806, on April 16, aged 
ninety four years 


News and Views. 


r l hf prilmunaiy programme has now been issued 
of tho t entenary mooting of the British Assoc jation, 
to be held in London on Sept 23 30, under the presi 
dency of the Right Hon J C Smuts So far, of 
course, only tho barest outline of the proceedmgs is 
possible, but it is clear already that the meeting is 
going to he worthy of the occasion The reception 
room and offices for the meeting will be in the Uni 
versit} of London (Imperial Institute Road, South 
Kensington) General Smuts will assume office at a 
meeting in the afternoon of Sept 23 m tho Albert 
Hall, where the Faraday Centenary Exhibition is being 
held, and will deliver his presidential address on 
the same evening at the Central Hall, Westminster 
Special tickets will be required for General Smuts’s 
address , arrangements are being made for relaying it 
to other halls if necessary Evening discourses will be 
given by Prof W A Bone (photographic analysis of 
explosion flumes). Sir P Chalmers Mitchell, Sir Arthur 
Keith, Sir Oliver Lodgo (a retiospect of wueless com 
munication). Sir William Hardy, and Sir James Jeans 
The Huxley Memorial Locture of the Royal Anthropo 
logical Institute will be delivered on Sept 29 by 
Dr G ThileniUH, and members of the Association 
are invited Various public lectures will be given 
in certain polytechnic institutions in London It is 
expected that receptions will be given on Sept 24 
by thdRoyal Society, in connexion with the Faraday 
celebrations, and on Sept 25 by H M Government 
Exhibits and demonstrations are again being ariangod 
by the British Broadcasting Corpoiation London and 
its neighbourhood will pro\ id© plenty of opportunities 
for sectional excursions Down House, Darwin’s home 
for many years and now in the care of the Association, 
is within easy roach, while an invited party will visit 
York, the birthplace of the Association, on Sept 20-27 
Preceding the meeting will be a geological excursion to 
East Anglia on Sept 10-22, and those wishing to take 
part are requesjpd to communicate with Mr I S 
Double, Univorsity, Liverpool, as soon as possible 

The formative influence upon the teaching of science 
in schools which was exerted by Quion J M Wilson, 
whose death has recently occurred, was evident so 
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far back as 1800, when he was a member of a committee 
with Dean Farrar, Prof T H» Huxley, and Prof 
J Tyndall, appointed by the British Association at 
its meeting at Nottingham, “ To consider the best 
moans of promoting scientific education in schools ” 
The report of this committee was issued in 1867 and 
laid stress on science as an essential subject in the 
curriculum, not necessarily to tram physicists and 
chemists but as an effective instrument in mental 
development The subjocts suggested in the rejiort 
were elementary physics, elementary chemistry, and 
botany Canon Wilson, m a paper on Teaching 
Natural Science in Schools”, published in 1807,gave 
an account of methods adopted in introducing science 
teaching in Rugby School He selected botany as the 
best subjoct for beginning to tram boys in scientific 
method This was followod by experimental physics 
By his choice, he seems to have anticipated the present- 
day position of botany in the school curriculum, at 
any rate, from the theoretical point of view There 
is miuh discussion on the position of botany, or ele¬ 
mentary biology, m the sc hool curriculum, but there 
is still much to be done in a practical way There are 
comparatively few secondary schools, especially for 
boys, where science is introduced by botany or biology, 
as it was sixty five years ago under Canon Wilson at 
Rugby The sole idea in Canon Wilson’s mind was to 
train independent observation and reasoning, not to 
supply the biology * demanded ’ by the first examina¬ 
tion for medical and dental degrees and diplomas, 
winch some of our public and secondary schools are 
now doing with not quite satisfactory results 

On April 28, one hundred years ago, the eminent 
mathematician and physicist, Peter Guthrie Tait, was 
bom at Dalkeith Educated at Dalkeith Grammar 
School and the Edinburgh Academy, m 1847 he 
entered the University of Edinburgh and the following 
year became an undergraduate of Peterhouse, Can^- 
bridge At the ago of twenty one, he graduated fill 
Senior Wrangler, being the youngest on record He 
was also Smith’s prizeman Two years later he was 
appointed professor of mathematics in Qtieen’* 
College, Belfast, having Andrews for one of h» 
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colleagues In Ireland he also made the friendship 
of Sir William Hamilton, through whom he became 
the great exponent and advocate of quaternions 
After four years at Belfast, Tait was chosen to succeed 
J D Forbes as professor of natural philosophy in the 
University of Edinburgh, and this post he held with 
great distinction until the year of his death, which 
occurred on July 4, 1901 His biographer gives a list 
of 22 volumes and 365 papers written by him alone 
or in collaboration with others Most famous of all 
is the 11 Treatise on Natural Philosophy”, written 
jointly with Sir William Thomson, afterwards Lord 
Kelvm, and generally referred to as “T and T 1 ” 
This work, it has been said, takes rank with Newton’s 
“ Pnncipia ”, Laplace's “ M6camque c61este ”, and 
Maxwell’s “ Electricity and Magnetism ” Other 
works mcluded Tait’s “Thermodynamics” (1868), 
“Heat” (1884), “Light” (1884), and “Properties 
of Matter” (1885) Ho also translated Helmholtz’s 
“ Vortex Motion ” and Mohr’s “ Views on the Nature 
of Heat ” 

Two volumes of Tait’s scientific papers wore 
published in 1898 and 1910, and his biography by 
Prof C G Knott appeared in 1911 His portrait 
was painted throe times by Sir George Reid and the 
pictures are to be seen at Peterhouse, the Royal Sot lety 
of Edinburgh, and the Scottish National Portrait 
Gallery respectively As a professor, he was dis¬ 
tinguished by his earnest attention to the duties of 
his chair and by lus capacity of mspnrng his pupils 
with both enthusiasm and affection He was as 
successful in presenting the elemental or fundamental 
truths of science as ho was in advancing its range and 
attacking new problems A keen golfer and able to 
apply mathematical analysis to the flight of a golf 
ball, on one occasion when staying at St Andrews, 
his guest, Helmholtz, then about fifty years old, 
wrote “Mr Taitknowsof nothing else here but golfing 
I had to go out with him , my first stroke came off— 
after that I hit either the ground or the air Tait is 
a peculiar sort of savage, lives here, as he says, for the 
muscles, and it was not till to day, Sunday, when ho 
dare not play and did not go to church either, that he 
could be brought to talk of rational matters ” With 
Balfour Stewart, however, Tait published a book on 
the “Unseen Universe” which,while it called forth 
praise and censure, fulfilled the authors’ purpose to 
show that the common statement that “ Science is 
incompatible with religion ” was baseless Tait’s 
correspondents mcluded Kelvm, Maxwell, Cayley, 
Hamilton, and many other scientific men of the 
Victorian ago 

Thk Paris correspondent of the Morning Post 
states, m the issue of April 10, that news has been re 
oeived in Russian circles m Paris that Profs Michael 
ovsky and Saposhmkoff have been arrested and 
exiled to the far north of Russia The reasons for 
"their arrest and exile are unknown in Pans Prof 
Saposhmkoff is well known in scientific circles m 
Great Bntain and this news will cause much sorrow 
to his fnends here He was frequently m England 
and took part in the International Congress of 
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Applied Chemistry held m London in 1909 He also 
spent considerable time in Great BntAin during the 
War, and for his services at that time he was made 
a Knight Commander of the Order of St Michael and 
St George In the early days of the revolution. 
Prof Saposhmkoff was imprisoned for several months 
m Petrograd and his two sons were shot After his 
release he hold several important posts and visited 
the Continent and b ngland on official business for 
the Soviet Government He was professor at the 
Michael Ordnance Academy and also at the Institute 
of Roads and Communications He was a diligent 
worker anil published much work of scientific value 

Prof Saposhnikoff ih a pioneor in the chemistry 
of explosive substances His work on the decom 
position of nitrocellulose and his mvestigations in 
connexion with the nitrating properties of nitric 
arid in sulphuric acid with reference to the vapour 
tension of the mixture wore acknowledged as im¬ 
portant contributions by all explosives chemists 
He worked on a variety of other subjects of purely 
scientific interest and was also the author of a number 
of papers on metallurgy, including mvestigations on 
the microstructure and physical properties of alloyB 
His papers during the period 1903 12 occupy a 
column in the index of the Journal of the Chemical 
Society The results of his investigations appeared 
in Russian, German, and French journals, and since 
tho War he has contributed many papers on scientific 
and technical subjects, which have bocn published in 
Russia Prof Saposhnikoff is sixty throe years of 
age and has a record of highly valuable scientific and 
technical work which ih recognised and appreciated 
by all scientific workers m Europe It is little short 
of disastrous that the world, as well as Russia, should 
be deprived of the services of a man who is still 
capable of doing excellent work for the benefit of 
humanity 

In our issue of Apnl 18, p 600, wo printed a very 
brief account of the history of the Pans Observatory, 
prompted b> the reports in the daily press that the 
Observatory was closing down and that a now national 
observatory was to be built m the Duiance region of 
Provence Those reports, it scorns, arc incoimt and 
we much regret having given them further currency 
by repeating them M Ernest Esclangon, Director 
of the Pans Observatory, has written expiating tho 
present position and prospects of the Observatory, 
and we cannot do better than reproduce his words 
“ II n’est nullemont question d’abandonner 1’Observa 
toire de Paris, bien an contraire Nous demandons 
seulement qu’une grande succursale de eet observa- 
toire soit cr66e en Provence oti le ciel est particulidre* 
ment beau , cette succursale serait dot6e d’instrumonts 
puissants et modemes, notamment de grands tele¬ 
scopes L’Observatoire de Paris garderait toute son 
importance , un grand nombre de services d’observa- 
tion y seraient consorv6s, notamment le service 
m^ridien, le service de l’heure, le service des equate- 
naux pour les observations d’6toiles doubles, le service 
des observations solaires install^ h Meudon, etc 
En outre, 1’Observatoire de Pans centraliserait les 
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documents que lea astronomes iraient rocueillir dans 
la succursale en Provence, £tudierait ces documents, 
en tirerait Ies conclusions , en un mot, I’ObHervatoire 
de Pans* en plus des services d’observation qui y 
seraient conserves, constltuerait comme le cerveau de 
I’orgaiiiHation d’ensemble Mais au surplus, tout tela 
reste pour le moment k l'6tat de projot, et aucunc 
decision n’a pu etro prise puisque les credits n^cessaires 
pour cette realisation ne sont pas encore vot^s, et 
qu’octuellement, nous ne disposons pas des moyens 
p6curuaires mdispensablcH pour mottre ce projot k 
execution ” We welcome this very clear statement by 
M Esclangon and trust that funds will be quickly 
forthcoming to enable the realisation of the scheme 
he has outlined 

The official report on the Hawkes Bay earthquake 
of Feb 3 has boon received from Lord BJedisloe, 
Governor General of New Zealand The loss of life 
(212 persons) was due mamly to the fact that the 
centre of the earthquake—somewhere beneath the 
Pacifk Ocean—was not far distant from two towns, 
Napier and Hastings, containing between them a 
population of about 35,000 The shock was felt over 
a great part of the North Island and the northern 
district of the South Island, while the area over 
which material damage occurred extends from near 
Gisborne on the north to Waipawa on the south, 
and from Tarawora on the west to the Pacific Ocean 
The houses that generally withstood the shock were 
those of wood or reinforced concrete Buef but 
interesting account* of the Murchison earthquake of 
June 17 1029, are contained in the Report of the 

Dominion Astronomer and Seismologist for the year 
1929 and in an article on the “ Seismology of New 
Zealand ”, published in the New Zealand Official 
Year book for 1931 The map of the isoseismal lines 
shows that, except for very small areas in the extreme 
north and south, the earthquake was felt throughout 
both islands The movement along a fault near 
Murchison raised the ground on the east side about 
fifteen feet and shifted it about nine feet to the north 
west Recent levellmga show that the block is now 
Binking back somewhat irregularly, a movement that 
is no doubt responsible for the after shocks felt so 
frequently in the central area Of these, no fewer 
than 632 were recorded by the end of the year at the 
Wellington Observatory 
* • 

The annual exhibition of the Television Society was 
held on April 15 at University College, London The 
number of exhibits was greater than in previous years 
The trend of development is in the direction of large 
screens with projection methods suitable for large 
audiences The Tuke cup was awarded to R Wilson 
and A A Waters for an excellent television equipment 
with a mirror drum receiver and screen projector In 
this system the person being telovisod is not dazzled 
by excessive light, and lie can be seen at the same time 
as the image on the screen It worked very satiHfac 
tonly, and the receiving set is small and quite orna 
mental, which we consider a great step in advance 
In television between places about a hundred miles 
apart, 4 echo images ’ are sometimes observed, one 
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image being partly superposed on the other T H 
Bridgewater showed how this phenomenon can be used 
to determ me the height of the Kennelly-Heaviande 
layer The tesearch laboratories of the General Elec¬ 
tric Co showed two gas discharge tubes which operate* 
directly from the 200 volt alternating current mams 
without using high tension transformers The sodium 
tube gives a yellowish light and the neon mercury 
vapour in a uranium glass tube gives a bluish white 
light Wo were impressed by the educational exhibits 
Printer’s blocks were prepared showing the amount of 
definition possible by different television scanning sys 
terns, and simple diagrams illustrated the underlying 
principles of television The G P O exhibited excel¬ 
lent photographs received m Great Britain from 
Austria, Denmark, Germany, and Sweden by the 
Siemens Karolus Telefunken system The British 
Stenode Kadiostat Corporation showed various sten- 
ode models of radio receivers of very high selectivity 

As there is little more than one per cent of the 
world’s main line railways olectnfied, there is plenty 
of scope for eleftncal engineers to convince the 
railway companies of the advantages of electrifies 
tion There is general agreement that suburban 
and tube railways should be electrified Where the 
trains arc continually starting and stopping, elec 
trification enables the lines to carry far more pas¬ 
sengers and to accelerate the service In underground 
tunnels and in tube railways, the noxious vapours 
generated by steam trains makes electrification com 
pulsory After the War the Austrian Government 
obtained an international loan, a part of which it set 
aside for mam line eleotufication In 1927, however, 
the work was stopped and the money used for other 
purposes Laige portions of the scheme were there 
fore left unfinished One of the reasons was the 
lowering of the price of imported coal, and another 
was possibly that too favourable a view had been 
taken of the costs of electrification In World Power 
for March, Dr M (I Say discusses these asjiccts of 
railway electrification Main line electrification is 
not favoured in Great Britain because coal is cheap, 
the gradients are seldom severe, and there are scarcely 
any main lines where the tunnels render steam 
haulage hazardous The London Brighton line, 51 
miles m length, will be the longest electrified route m 
Great Britain It will be worked by multiple unit 
trams of six coaches The present steam train service 
of two million tram milos per annum will be re¬ 
placed by an electric service of nearly five million 
train miles The conversion cost is estimated at 
about £50 000 per mile, and energy outside the London 
area will be obtained directly from the national grid 
network The maximum speed of 65 m p h will 
enable the quickest trains to have an average speed of 
54 mph If this line is successful, it will probably 
be the forerunner of further electrified zones east¬ 
wards and westwards from Brighton and Worthing 

The first and the most useful of the commercial 
applications of radio communication was to marine 
navigation In his chairman's address to the wireless 
section of the Institution of Electrical Engineers, 
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published in the March number of the Journal of the 
I E E , d E Rickard givoe interesting data of the 
progress that has been made The international legis¬ 
lators who frame the rules and regulations for wireless 
Communication insist that marine radio telegraphy 
'shall progressively improve and, so far as economic¬ 
ally possible, keep in step with modem progress 
About fourteen thousand of the world’s ships are now 
fitted with wireless apparatus Of these, about ten 
per cent are fitted with valve transmitters and the 
rest with spark only Spark transmitters of 100 watts 
input power are generally considered to provide the 
beet form of emergency apparatus, probably because 
it is thought that a strident and hoarse cry for help 
will attract the most attention By the new inter 
national regulations, no spark transmitters of greater 
power than 300 watts input power are to be installed 
From now onwards, therefore, the percentage of high 
power spark stations on board ship will steadily 
decrease There are about twelve thousand ships fitted 
with automatic alarm devices which enable a slap’s 
operator to be called to his post when he is not on 
watch At the end of last year, about five hundred 
ship’s lifeboats were fitted with wireless Vessels of 
less than 1000 tons gross tonnage which do not carry 
passengers are under no legal obligation to have radio 
apparatus Many of them, however, are fitted with 
radio, as it is found of great value not only in navi 
gating the ship but also in carrying on their business 
In particular, trawlers, whalers, and other vessels con 
net ted with the fishing industry are generally equipped 
with radio There are now more than 200 automatic 
radio beacons around the coasts of the leading mari¬ 
time countries of the world 

The new Welland Ship Canal between Lakes Ene 
and Ontario, which was opened on July I, 1930 
(Nature, July 5, 1930, p 30), allows vessels of ocean 
liner size to pass round Niagara I alls and removes one 
of the two great barriers that have kept deep sea 
shipping out of the Great Lakes Between the lakes 
and the ocean only the barrier of the Lachine Rapids, 
round which smaller vessels alone can pass, remains 
But the largest lake vessels, about 000 feet in length, 
are now able to get into La)ce Ontario There are 
21 electric drawbridges over the new canal, some of 
them spanning the canal’s full width of 320 feet 
Unlike the Panama Canal, where only the locks are 
illuminated, the entire length of the canal is lighted 
like a city street The Welland locks are tremend 
ously deep Three of them give a total lift of 140 
feet in less than three quarters of a mile The 
electrical equipment is built by the Canadian West 
inghouae Co , Ltd The locks have corridors, steps, 
and electrically lighted mooring platforms, half 
way down the sides The attendants check the way 
of the ship as it sails in at the lower level As the 
water comes in, the men retreat and the lock is flooded 
The eleotnc lamps in their water tight globes are left 
burning far underneath the water One end of the 
canal is 320 feet higher than the other If it were not 
for the lock-gates. Lake Ene would run mto Lake 
Ontario, forming a new Niagara Falls In the un¬ 
likely event of a lock-gate failing, there is a boat with 
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powerful hoisting gear always ready to plug the 
canal by an emergency gate 

A conference of teachers and other professional 
experts in prehistoric archroology will be held in Bern 
in May, at the personal invitation of Prof Bosch- 
Gimpera, of Barcelona, to discuss the future organisa¬ 
tion of prehistoric studios This conference arises out 
of suggestions winch were discussed at the Congress 
of Archfcology held at Barcelona in 1929, when the 
question was raised whether, m view of the situation 
which had arisen in regard to international congresses 
m archaeology, it was desirable that the prehistoric 
section of the Congress of Archaeology should be 
enlarged It then appeared that there was a desire 
for a quite new organisation Since 1929, however, 
there has been a fundamental change m the situation 
The attempt made by the Institut international 
d’Anthropologio of Pans to revive, and at the same 
time absorb into its own machinery, the old pre-War 
Congress d’Anthropologic et Arch6ologie pr^histonque, 
by issuing a jomt invitation to the congress at Lisbon 
in 1930, would appear to have strengthened the dis 
satisfaction of archaeologists with the present position 
rather than have reconciled them to ft congress which, 
whilo international mname, is attached to a permanent 
organisation, bound under French law to be pre 
dominantly French in composition As a result of 
inquiry, it would appear from a report published by 
Prof J Myres in the April issue of Man , there is a 
widespread agreement among archaeologists of all 
nationalities, including oven some French, that future 
congresses should be entirely separated from tho Paris 
Institut and, in fact, that the old Congr^s should be 
revived in accordance with its former statutes 

Prof Mykks goes on to forecast the probable lines 
of discussion at Bern in the light of consultations and 
correspondence with Continental archaeologists The 
questions to be settled will be whether international 
organisation in the future should provide for a single 
congress to cover all human sciences, anthropology, 
ethnology, technology, as well as prehistoric archaeo 
logy, or should (at any rate at present) a congress be 
organised to deal with prehistoric archaeology only , 
and, secondly, whether an entirely new congross on 
fresh principles should be organised, or should the 
pre War Congr£s d’Anthropologie et Arch6ologio pr6 
historique be revived by friendly agreement with the 
surviving representatives of the old Congres and the 
Paris Institut as an entirely independent institution 
On these pomts the attitude of British archaeologists 
is set out in a senes of resolutions passed at a recent 
meeting of the Jomt Committee on Teachmg and 
Research of the Royal Anthropological Institute a 
fully representative body In these, the desire is 
expressed that the Congres should remain in being as 
an independent body, and the Committee conveys to 
the meeting at Bern the hope that any future congress 
for prehistoric archaeology will admit the more general 
studies of anthropology and ethnology, which illustrate 
all the various aspects of prehistoric archaeology 

Under the auspices of the Museums Association and 
the Carnegie United Kingdom Trust, an exhibition of 
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museum specimens specially prepared for circulation 
to rural areas was hold in the County Hall, West 
minster, on Jan 28-30 The exhibition aimed at 
showing, for the information of museum curators, 
educationists, and the public generally, what can be 
done and what is being done to extend the influence of 
museums to country schools and to the people Nine 
provincial museums, the Canadian Commission, and 
three United States museums sent exhibits, which 
represented very fairly the possibilities of this branch 
of service, as well as the limitations imposed upon it 
by difficulties of size and transportability It is very 
gratifying to know how greatly this museum work 
is appreciated in the districts where it prevails The 
Mtuteutns Journal for March associates with an ac count 
of the exhibition, photographs of some of the series 
shown One of the groat difficulties of curators is to 
obtain, at reasonable cost, cases at once suitable for 
exhibiting spec unens (often of considerable depth) and 
for bearing the strains of travel by rail or earner May 
we suggest that the Museums Association, would play 
a most useful part wore it to arrange for the mass pro 
duction of a standard transportable case, probably 
after the type used by the American Museum of 
Natural History, which, to us, seems best to meet 
requirements 

A list of tho industrial research laboratories of the 
United States of America has recontly been published 
as Bulletin No 81 of the National Research Council 
(Publication Office, National Research Council, 
Washington, D C No price) It is the fourth edition 
of this bulletin and shows a great increase, m the 
number of mdustnal research centres listed, on the 
third edition of 1927 The increase in number is 
about 60 per cent and may bo indicative of either 
the great progress of industrial research in the United 
States or a greater interost of such research laboratories 
in this compilation by returning data for publication, 
or both The list ih of mdustnal laboratories only 
and does not include, therefore, laboratories connected 
with tho Federal, State, or municipal governments, or 
with educational institutions Since, as the compilers 
of this bulletin admit, such laboratories often do 
attack problems of industrial importance, it seems a 
pity that they wore not included These laboratones 
usually are hated in other publications , yet their 
inclusion probably would have added to the value of 
this bulletin, by making it even more comprehendive 
The data given under each laboratory were furnished 
by the director of the laboratory, in reply to a 
questionnaire, of winch the chief parts apparently 
were name and address of the company (under which 
the laboratoiy is listed), director and research staff, 
account of research work, and, in a few cases, develop¬ 
ment work Following this list of industrial com¬ 
panies' laboratones, is an alphabetical list of directors 
and their addresses Then comes the geographical 
distribution of the laboratories, grouped into towns 
and States Finally, there is an alphabetical grouping 
of the subject matter of research The last two lists 
form indexes to the whole volume, thus making 
reference comparatively easy So far as we know, 
there is no similar list ef mdustnahresearoh laboratones 
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m Great Britain, such a list should prove of great 
value as a reference guide to all types of research 
workers 

It is announced that the Whipsnade Zoological 
Park will be opened to the public on Saturday 
May 23 The park will be open every day afterwards, 
including Sundays from 10 am until lighting up time 

A smalt earthquake was recorded at Kew Observa 
tory at 17 hr 3 mm 9 sec G M T on Apnl 16 It is 
estimated that the disturbance onginated 1300 miles 
away, the epicentre being under the Atlantic to the 
north of the Azores 

Thf Faraday Medal (tenth award) will be presented 
to Mr Charles H Merz at the ordinary meeting of the 
Institution of Electrical Engineers to be hold on 
Thursday, April 30 The presentation will precede the 
twenty second Kelvin Lecture, which will be delivered 
by Prof W L Bi agg on “ Tho Architecture of Solids ” 

Thk annual visit to the Rest arch Station, Long 
Ashton, Bristol, will take place on May 7, when the 
ciders made during the season 1930-31 will be dis 
played and the fruit plantations of the Station will be 
open to visitors from 11am to4PM Demonstrations 
of small horticultural machines and implements, in¬ 
cluding cultivators, spraying and dusting machines, 
etc , will be m progress throughout the day 

The Pontifical Academy of Sciences (Nuovi Lincei) 
is offering a prize of 10,000 lire for a critical disserta¬ 
tion on the law of Mendel and the chromosome theory 
Essays must be unpublished and may be written m 
English, French, German, Spanish, Italian, or Latin 
They may be signed or wntton under a pseudonym, 
and must reach the Pontifical Academy of Sciences, 
The Vatican City, before Oct 30 The award will be 
announced at the first meeting of the Academy in 
December 

The work of the National Physical Laboratory is 
illustrated by a series of transparencies now on view 
in the ontrance hall of the Scienoe Museum, South 
Kensington They include illustrations of a radium 
safe, one million volt spark, internal view of the high 
voltage laboratory, and the primary standard baro 
motor There is also an exhibition illustrating the 
occurrence of earthquakes and instruments used in 
their measurement, with the records obtained at Kew 
from a number of recent earthquakes Both series of 
exhibits will be on view until the end of June 

The Linnean Medal for 1931 of the Linnean Society 
of London has been awarded to Prof Karl E von 
Goebel, professor of botany m the University and 
Director of the Botanical Gardens, Munich The 
following have been proj>osed as foreign members of 
the Society Prof Carl Christiansen, of Copenhagen, 
Dr K E Correns, Director of the Kaiser Wilhelm 
Institute of Biology, Berlin, Dr L Diels, Director of 
the Botanical Gardens, Berlin, and Prof F A F C 
Went, professor of general botany in the University 
of Utrecht 

Sib James Jeans left England on Apnl 18 for the 
United States, primarily to receive the Franklin Medal 
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from the Franklin Institute, Philadelphia On May 
18 Sir James will deliver a lecture in Washington 
under the auspices of the Carnegie Institution He 
will visit the Bartol laboratories in Philadelphia on 
<Iay 19, and on May 20 will receive the Medal from the 
Franklin Institute and there deliver his lecture This 
will be followed by three lectures, at Pnnceton (May 
23), Harvard (May 25 or 26), and Yale (May 26 or 
27), which are being given under the auspices of the 
Franklin Institute tSir James will sail for England 
towards the end of May 

The preliminary programme of the forty second 
congress of the Royal Samtaiy Institute, which will 
take place at Glasgow on July 4 11, has recently been 
issued Sir Henry Meehan will preside over the 
congress, which will be divided into the following 
sections preventive medicine , architecture and 
engineering , maternity, child welfare, and school 
hygiene , hygiene of food , hygiene in industry , 
veterinary hygiene and national health insurance 
Five conferences have also been arranged, of sanitary 
authorities, medical officois of health, engineers and 
surveyors, sanitary inspectors, and health visitors 
The inaugural address will ho given by Sir Homy 
Meehan, and the congress will terminate with a lectuie 
by Major Walter Elliot on “ A Continuous Health 
Policy” A health exhibition in cornu x ion with the 
congress is projected, and there will be oppoi turn ties 
foi visits to hospitals and other institutions and 
placos of lo< al interest 

The preliminary programme of the Second Inter 
national Congress of the History of Science and 
Technology is now being sent out, and we note that it 
is intended as the subject matter of the Congress is 
so extensive, that members should speak to three 
general themes namely (1) The sciences as an integral 
part of general historical study, (2) Historical and 
contemporary inter relationship ot the physical and 
biological sciences, (3) Inter dependence of puie and 
applied science Foi the afternoons and evenings, 
visits have been arranged among other places, to the 
Royal Society, Royal Institution, Royal Observatory 
(Greenwich), National Museums, Institute of Historic al 
Research and Down House Kent There will also 
be excursions to Oxford and Cambridge Most sAtis 
factory responses have already been made and the 
('ongress bids fair to be a very great success Furtbei 
particulars will be fumishod u|>on request by the 
honorary secretary of the Congress, The Science 
Museum, South Kensington, S W 7 

With reference to the article on medals awarded 
for scientific achievement, published as a supplement 
to Natubk of Nov 15, 1930, and the additional list 
in Nature of Mar 7, our attention has been directed 
to a further medal award In 1928 the Bombay 
Branch of the Royal Asiatic Society established a 
^ A ver medal, to be given tnenmally to a member 
considered to have made the most signal contribution 
m Oriental scholarship during the previous three years 
The first medal will be presented this year to Mr 
^ V Karandikar, for Ins book “ Hindu Exogamy 
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A Systematic Study of Hindu Marriage Outside the 
Gotra” This book was noticed m Nature of Mar 
15, 1930 

With the Decembai number, 1930, the Tropical 
Veterinary Bulletin ceased publication, and in its 
place the Impellal Bureau of Animal Health is 
publishing a new journal under the title of the 
Veterinary Bulletin This includes the matter of 
the Tropiud 1 etermary Bulletin and, m addition, 
the diseases of tem[>erate climates The first volume 
of about 384 pages is being issued in four quarterly 
parts, < ommencing April 1 but from January 1932 
the journal will be published monthly, and the volume 
will urn to about 600 pages The subscription price 
is £1, post free which should be sent to the Imperial 
Bureau of Animal Health, \ etermary Laboratory, 
Mmistiy of Aguculture and Iisheues, Woybrulge, 
Surrey, England 

A useful classified catalogue of new and second¬ 
hand boohs on medical subjects has just been issued 
by Messrs W and G Foyle, Ltd ,119 ('haring Cross 
Road, W C 2 It can be had fieo of chaige upon 
application 

We have rccci\ed a volume ot collected repunts of 
“Researches published fiom tlio W trds and Laboia 
tones of the London Hospital clunng 1930 ’ It 
is edited by Mr Hugh Cairns, and contains 39 papers 
dealing with a variety of subjects- -< hint al medicine 
and surgery tadiology, pathology bac tc nology, and 
physiology hive papers deal with psittacosis or 
parrot fev or The paper by Bodson and Western shows 
that the vims is a filterable one, though probably of 
relatively laige si/o and that the guinea ptg is sus¬ 
ceptible to th^ virus and may be employed for main 
taming stiams 

A t ataioouk (No 4^6) of nearly 1300 second hand 
books of science has just been received fiom Messrs 
Bowes and Bowes, 1 Trinity Street, Cambridge The 
subjects aio airanged unde i the headings of journals 
(genoial) aguculture anthiopologv and ethnology, 
biography and travel, biology (with microscopy, 
evolution, and hoi edit y), botany (with a small colloc 
lion of horbals) chemistry and physics, entomology 
(with arochmda, and crustacca) foi entry and garden 
mg, mincialogy and geology mollusca, ornithology, 
zoology (general with parasitology), and addenda 
(all subjects) The puces asked appeal very icason 
able 

Api ljcations are invited foi the following appoint 
monts, on oi before the dates mentioned A hood 
of the senioi engineering department of the Hull 
Municipal Technical College—The Director of Educa 
tion. Education Offices Guildhall, Hull (May 2) 
A senu r lecturer in electrical engineering and an 
assistant locturoi in marine engineer nig at the Livei 
pool Central Municipal Technical School The 
Director of Education, Education Office, 14 Sir 
Thomas Street, Liverpool (May 2) A lecturer 
in mathematics with subsidiary physics and a 
lecturor in building technology and science at the 
Rugby College of Technology and Arts—The Puncipal 
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and Oigamsei of t urthoi Education in Rugby, 
61 Uhftoii Road, Rugby (May 8) An assistant in 
the cbemiHtjy depaitmont of tbo Coventry Munuipal 
Technical FolJogo - I he Diiectoi of Education, 
Council House Coventry (May 22) A piofessor 
of anutorm in the Univt rsity of Birmingham—-The 
Societary, The University, Rinnmgham (May SO) i 


A university student in physiology in the University 
of London- The Academic Registrar, University 
of London, South Kensington, SW7 (May 31) 
A temporary lecturer m chemistry at the Huguenot 
University College, Wellington, Cape of Good Hope-^ 
Miss M S H Kihoe, St Paul’s Girls’ School, Brook 
1 Green W 6 


Our Astronomical Column 


Comets — Poj) Astr tor Apnl ( obtains photogiaphs 
of comet Schwassmann Wachmann helote and alter 
the lecent outhmst it ported in Natukk for April 11 
Tlit y wore taken by Pi of G van Biosbioeck with tho 
24 inch rcfioetoi at \trkes Observatory 1 he first 
was taken on Die 16 1930 whin thp comet’s magni 
tuctc was about 16 in spite of its faintness Di F E 
Rohh lias manage d to bung out an apprtomble amount 
of coma by making successive photographic copies 
The sec ond photograph taken nn Inb 11 1931, shows 
the comet ns a small blight disc of magnitude 12 5 
Examination of the original negative showed a little 
diffused light at the edge of the disc, but theextc ndecl 
coma had vamsln d Bv Mai 10 the comet had again 
sunk to magnitude 16 and the outc i coma was again 
visiblt On hcl) 11 the conn t was 7 06 units from tho 
huu 6 33 horn tlie onith Prof van Bitsbiouk is 
confident that jf will remain visible inurid tho w holo 
of Us mbit which will bo a now (orrataiy lecord It 
is now within two vtais of aphelion passage 

Di K Reimnuth of Komgstuhl Ohseivatmv, an 
nouriMH in 19/r Narh 6779 that ho has detected 
images of h c omc t cm plates taken m Match 1902 It 
was 1 5 in charm tn with a faint nucleus and a simrt 
tail m P \ 220 , magnitude J2 0 He suspects that 
it ma> la a [anodic cornet hut it has not been identi 
tied with am known one r J he positions ait given in 
the hope that othc i images mav he found on old plate s 
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Another Interesting Schwassmann - Wachmann 
Object These tw o nstronome rs of Betgedorf Obscrv a 
torv am the joint discoveieis of several mteiesting 
comets Ihe latest of tlien discovenes is probahlv 
ft rumor planet it attracted considerable attention 
from its inpid tot ingrade motion of - 1 in 42* daily 
and jts highly me lined orbit Ctrt 413 of Astron 
Rocb Instit contains t he following piehminarv oibit, 
consulted bv Dr \ Kahrstedt 

Epoch 1931 Minch 24 0 IT T 
M 19 6013 
« I342787| 

U 0 0056 1931 0 

9 33 1919) 

0 21 4017 

Period 6 524 years 

log (j 0 2977 

The aphelion is about a unit inside the orbit of 
Jupiter, ho tho perturbutlnns will be considerable 
Tho magnitude is 13 

Parallaxes o4 Stars at different Galactic Latitudes — 

Publualum No 45 of the 'Groningen Laboratory has 
ft paper on this Hubjoct bv Dr P J van Rhijn and 
B J Jlok Its object is a re determination of the 
mean secular purullaxes of stars of various magnitudes 
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grouped with reference to their galactic latitudes It 
is concluded that the distances of tho faint stars in 
high galactic latitudes were o\or estimated in the 
Himilar research in Publication No 29 The proper 
motions have boon re investigated, using all the 
recently published star catalogues and some special 
investigations for faint stars by Ahlen, P van de 
Kamp, and A van Maanen The effects of galactic 
fotation have been taken into account, using Oort’s 
foi inula* of correction 

The following ih a summary of the resulting mean 
hc< ular parallaxes 


Mutf 

Lftt 0 to 40 

7 0 

0 033* 

9 0 

0 017* 

11 0 

0 0086* 

1 3 0 

0 0045* 


1 nt 10 to 90 
0 047* 

0 027* 

0 015 * 

0 009 * 


tables are given to facilitate tho deduction of abso¬ 
lute propei motions of faint stars from their relative 
values as derived from photographs They include 
the effect of differential galactic rotation 


The Distant Faint Companion of Castor Hull 1 ntr 
hutt Nilherlftwi# 6, No 210, contains a full study of 
this faint star which belongs to the system of Castor, 
and is, like the two bright components, a close 
binary , it is hIho an eclipsing variable The two stars 
composing it appear to be piactiially identical m 
hi/ c and brightness, each of them is 432,000 km in 
radius, and of mass 0 59 3 sun, density 2 468 sun 
surfuce brightness 3 45 magnitudes daiker than tho 
sun, total brightness 4 48 magnitudes fainter than 
the sun Adopt mg 5741° as the sun’s effective tem 
peiatuio, that of Castor C is found to bo 3400\ m 
good agreement with its type of spectiuin, winch is 
M Its colour index is l 52 magnitude The orbit 
appeals to be t ucular , the full penod of revolution 
(that is, double tho period of light variation) is 
0 8142822 day, and tho radius of tho relative orbit 
2 701 000 km The absolute visual magnitude of 
each component is 9 1 5 magnitudes It ih noted that 
the masses and magnitudes accord well w ith Edding 
ton’s mass luminosity relation 


The Distances of the Cephetd Variables —A recent 
note m this column described H P Gerasimova?’s 
rescan hos on this subject leading to tho conclusion 
thut Prof Shapley’s absolute magnitudes needed to 
bo corrected by + 1 0 mag , and his distances reduced 
in Ibo ratio 0 631 to 1 Astr A ach 6775 contains 
a research on the same subject by A Kipper It 
makes use, m addition to proper motions and radial 
velocities, of the fact that the angular radius of a 
star of known colour index can bo deduced from ita 
apparent magnitude By applying this to different 
stages of the Cep held variation, t ho change of ongul^ 
radius can be correlated with the radial velocity. 
From a combination of all the methods lie finds + 1 1 
ns the correction to Shapley’s absolute magnitudes 
This is so dose to the I 0 of Gerasimova? that it gives 
ground foi receiving both rosultH with some confidence 
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Research Items 


A Neolithic Statuette from Malta —Sir T Zammifc 
figures and describes in the Bulletin of the Malta 
Museum, vol 1, No 2, a fragment of a stone statu 
Hte found in 1929 in clearing the exterior of the apses 
of the Tarxien neolithic temples What is left of 
the statuette shows details lacking in other statuettes 
from the megaJitluc ruins It is 30 cm high and has 
a width of 21 cm with a flat base 10 cm by 7 5 cm 
The upper pari, corresponding to the waist, has a 
hollow, carefully worked, which served as a mortice 
for the insertion of a dowel to bear the upper portion 
The figure is draped with n fiounc ed shoit skirt, and 
is sit ting or leaning on a bench A pear shaped leg pro¬ 
trudes beyond tho skirt Each pan of pleats of the 
skirt is Hurmounted by a semicircular embroidered 
line forming a continuous decoration The hips aro 
prominent Ihe bench on which the figure sits ends 
m a horizontal frame supported by standing human 
figures in high relief, the heads appearing as decoiative 
knobs under tho frame They Htand m typic al hier 
atiG attitude with tho left forearm bent across the 
breast, tho light arm hanging loosely by the sale 
The figures wcai a plain tunic falling m folds to the 
uiklcs to conceal the feet Another figure in holder 
mliof is seated at right angles to the thiee figures, its 
urns folded and its hands resting on tho obese thighs 
Those carved figures are peculiar to Malta 

A New Species of Ormthobtlharzia — K Wetzel 

Prot l r S Nat Mas vol 78 art 3 1930) <lc 

scribes a now species of the trematode genus Own tho 
nlhatzut fiorn a Canadian goose from Vnginia 
The description is based on three males and thioo 
einalos found in branches of the portal and mesenteiic 
/ems The testes in the male me 28 m number, that 
s, fewer than m other sj>oeies and the females aie 
ongei than the males (about 9 mm and ft mm 
cspectivoly) Eggs collected from tho intestinal 
ontfiits of the goose are o\al, provided with a small 
emunal spme, and contain active mitatidiu The 
uithoi gnes a detailed description of the anatomical 
hamrters ot tho male and female, und a key to the 
mown species ot the genus Onnthobilharzm 

Researches on Earthworms — In vol r > No 3 of 
die lettuce Reports of Tohoku Impel ml University 
1930, there are seveial papers dealing with researches 
>n various oligocluotoH of Japan Some of these 
aorins aie very large and lend themselves readily 
to experiment Pheietmia is a favourite genus for the 
purpose In tho first paper “ On the Body Tempera 
^f the Earthworm”, by Hojik Kim, Pheietima mufa 
vcoluhouies is UHeci, the purpose of the work being to 
letermmo the ability of the adjustment of body 
temperature within a wide temperature lange These 
worms quickly adjust themselves to the suirounding 
medium within the temperature range of from 0 to 
23° C , beyond which the ability to regulate steadily 
decreases as the temperature rises Three species of 
Pheretnna and one of AUolobophora were used by Du 
Hyen Zyeng for his work on the Distribution of the 
Intermusc ular Nerve Cells in the Earthworm ” It is 
suggested that these cells are vestiges of the primitive 
nerve net of lower invertebrates Ekitaro Nomura and 
Munryo Ohfuchi continue their work on * The Kffec t 
of Inorganic Salta on Photic Orientation in 4llolo 
bophora fatida 5, Sodium Salts—Na,80 4 , NaNO a 
*nd Nad”, and Shinkishi Hatai describes a large 
new semi aquatic oligocheate which he names Draunda 
hnUamimizu This is said to have been known for 
years to the people living in the villages near Kahoku 
hake, opening into the Japanose Sea, and is used ex 
lonsively by the local fisherman aw a live bait for eel 
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fishing, the spec ihe name being their local name for it 
The largest won measured more than three feet in 
length when crawling, although the posterior part 
was not fully extended It is an interesting fact that 
this huge worm made its appearance suddenly in the 
locality mentioned, and Dr Hatai thinks it was pro 
bably imported- perhaps by tho celebrated merchant 
and explore! Oohei Zeiuyn, who was bom in Hatta 
village, where the worm is specially abundant So 
far it has not been found in other localities, although 
it is suggested that its original homo is very likely to 
be in the Philippine Islands oi in Java, which Gohoi 
Zeinya is supposed to have visited in his tiavels 
Minoiu Oishi “ On the Reproductive Process of the 
Eartliwoim Pherdimn comma ntnsnna (tloto et Hatai) 
Part 1 , records some very interesting observations 

on the mating ot these woi ms 

Lipin of Hcvea Latex —E Rhode s and R (’ Bishop 
(Quarterly Journal of the Rubber Research Jnstitute of 
Malaya vol 2 No 3 125 H5) have isolated from 

fresh latex a complex lipm like substance whi< h exists 
in the latex in quantities of the order of 0 2 pel cent 
It was obtained as a solid waxv body by laborious 
treatment of flush samples of the latex with lectified 
spirit, concentration under roducod piessure and sub 
sequent ether extraction Ihe substance disperses in 
water icduccs the walei air surface tension, and tho 
very stable aqueous suspension is coagulated by acids 
at pH 1 9 to 2 The mo f hod of piepmation, general 
chemical properties, and tho pmducts obtained by 
by diolv ms cleaily indicate that the substance obtained 
was a lipm but of quite complex and not entirely 
elucidated stiucture Different samples have constant 
N P ratio (1 l 31) and 95 poi cent ot the fatty acids 
which constitute 70 poi cent of tho total weight of the 
suhxtun<n, aie liquid and have iodine number 123 
lake some other similar bodies from plants, it contains 
a largo amount of carbohydrate (10 per cent) which 
was only removed bv somewhat diantic h\drolysis 
Apparently the sugai ih not pi esc ut as itduc mg sugm, 
tliough iediicmg propoities aie tpnte evident aftc i 
acid hydrolysis, when an oMWone may be pieparod 
Though the pi esenc o of gl v cerul has not I icon definitely 
established nor the particular nitrogen base or bases 
identified it is mteiestmg to note that calculations of 
the phoHpheuus us gfy c c i ophosplioiic ac id, the mtiogtu 
as choline, the sugar as hexose together vcith the fatty 
acids unsapomfiable material and ash, e nablc acorn 
ploto account to be made oi the original matenal 
This lipm complex has also a tc c hnologiral claim to 
examination since Messrs B J Eaton, E Rhodes, and 
R f Bisliop (ihitl , pp Hfi 138) have shown that it has 
an accelerating effect on the iota ol vulcanisation 

Embryology of Sargassum — L ill 1 1 recently, com 
paratively bttlo hart been known of the details of 
embryology of the Finales npurt from a few ol the 
northern hcmiHpheie geneia, such as Fur us and 

PelveUa The studies on a number of sub tropical 

geneia and species by the lapaneso school of botanists 
should help towards a moie definite classification 
within tho group and especmlly in the subgroup of 
the Cystosuo SargrtHseto, which is well lepreHented 
on that coast Innh’s paper on Embryological 
Studies in Sargiissum” (Si tenet Reports of the Tohoku 

Im]>enai University vol 5, No 3) shows that 

tho species examined—12 out of tho 41 in Yenrio’n 
monograph — fall into three gioiips, each of which is 
charat-terrsed by tho method of segmentation of the 
primary rhizoid cell and the number of rhizoids pro 
chiced on tho embryo At first sight, this appears a 
somewhat detailed point on w Inch to base a c omparison 
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of species, but bo far as it has been investigated, the 
embryology, whu h is also associated with tne si7e of 
the ogg, appears to be very constant and also to be 
associated with definite features of the subsequent 
habit of the plant If further investigation confirms 
the constancy of certain types of embryo develop 
ment, this snould prove to be a useful method in 
deciding affinities of doubtful species A case in 
point is that of Turbintiria (l)/m/ormw, which some 
algologists have suggested should be placod under 
Sargasmm This suggestion receives support- from 
embryology, as the details described by Tanara for the 
segmentation of the rh izoidnl coll and number of 
rhizoids agree with the details given by Inoh for a 
group of Sargassum species which are characterised 
by the irregular division of the primary rluzoidal 
cell into eight cells, each of which grows out into a 
rhizmd 

Sugar Beet Varieties —Among the reports published 
in vol 2, No 4, of the Journal of the National fnsti 
tuteof Agricultural Botany, that which deals with the 
sugar beet variety trials during 1927-29 is of purticu 
lar topical interest The tests have been carried out 
with replicated plots at several centres simultaneously 
and have been repeated successively, all results re 
ceiving statistical treatment The types of sugar 
boot- fall into throe main groups (1 ) cIash A', which is 
high yielding, but with average or less than average 
sugar content, (2) class £, with a high sugar content, 
but with yield below the average, ( 3 ) class N, which 
consists of varieties intermediate between E and E 
The leport deals with strains of the E type, Dippe E 
being selected as a standaid for comparison Fiom 
the point of view of yield, Klemwanzleben E proved 
the best variety, Dippe E and Hoeming H S taking 
the second and third places respectively As regards 
sugar content, however, these three strains were 
poorer than any other, yet on a basis of yield of sugar 
per acre, they again headcxl the list Further, Klein 
wanzloben E and Dmpo E provtnl the most profitable 
when their cash value per acre was determined, a 
figure calculated from yield sugar content, and 
factory price In estimating the value of sugar beet 
crops the y leld of tops must not he overlooked, but 
<m this point also Huso varieties proved satisfactory 
As regaids non bolting tendencies however, Klom- 
wanzlclien E was slightly the superior lor general 
purposes therefore, Klemwanzleben E and Dippe E 
are recommended as the most suitable for glowing 
under English conditions, but on rich black soils, 
Marsfers or Kuhn P, both small topped and non 
bolting strains, aie consjdeied preferable, for the 
danger of excessive leaf development is avoided, and 

they may he sown very early with safety 

* 

The Proposed Madden Reservoir (Panama Canal) — 

The necessity of a large supply of water for lockages 
m the Panama Canal has engaged the attention of 
the engineers m charge for many yeais In recent 
years it has become increasingly evident that more 
water than is now available in datun Lake during 
the dry season must be provided to meet future 
requirements Consequently studies have been made 
of the feasibility of a storage reservoir on the upper 
Rio Chagres which would conserve ^lie flood waters 
for use m the dry season, allow the development of 
additional hydro electric power, and aid in the pre 
vention of dangerous currents such as occur m the 
('anal near GamtSoa duiing *flpods The geological 
investigation has been made W F Reeves and C P 
Rosa, and their com lusions and recommendations are 
published in Bull 821 B of the U S Ueol Surv ,1931 
(pp 49 and maps) The rocks ere calcareous and 
tuffaceous sedimentary rocks of Tertiary age, resting 
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on a volcanic complex of probable Eocene age They 
are bent into a structural basin that corresponds 
approximately with the topographic depression in 
which the reservoir would be formod The structure 
is such as to assure that any leakage would find it- 
way into Gatun Lake, as desired Some of the rockL 
are thus permeable to water and others are mechanic¬ 
ally weak , but despite these disadvantages the pro¬ 
ject is found to be feasible 

Glacial Geology of Connecticut —Prof R F Flint, 
of Yale, has recently completed the first systematic 
study of the glacial features of Connecticut as a whole, 
and the results have been published in Conn Qeol 
andl Nat Hist Survey , Bull 47 (Hartford, 1930, 
pp 294) It is concluded that after the last invasion 
of the ice had reached itH greatest extent, with its 
front Jymg along or south of Long Island, it passed 
into a ‘ dead 1 or stagnant state Once its power to 
move had gone the blanket of ue must have melted 
away from the surface downwards As more and 
more of the previously buried highland surface 
emerged, the ue woh gradually left only in the 
valleys The melt-water made its way seawards 
through narrow channels left between tne ice and 
the valley sides Terraces are left representing the 
marginal lakes of successively lower levels, the lakes 
having been filled up delta wise by deposits that 
were banked up against the ico margin The faces 
of the terraces are faithful casts oi the irregular 
margins of the stagnant ice, and their surfaces are 
pitted with kettle holes reptesentmg isolated slabs 
u of ice that were buried and afterwards melted out 
It is noteworthy that the terraces do not slope south¬ 
wards with the stream gradients, but are quite 
horizontal This indicates that the differential tilting 
that uplifted the regions to the north did not affect 
Conncc ticut 

Compensation of Ship's Direction Finders —In the 
early days of building non ships, one of the greatest 
difficulties in the way of navigating them was to 
eliminate the effects of tho ship's magnetism on the 
mannei's compass The most imjiortant effect is the 
4 semicircular * error, due mainly to tho permanent 
magnetism of the iron girders, beams, and steel masts 
of the ship Another effect is the quadrantal error 
due to induced magnetism The first effect is coi 
rected by placing two steel magnots in a certain 
position, and the second by two soft iron spheres placed 
one on each side of the compass In a paper on radio 
dnection finders road by (' E Horton to the Institu 
tion of Elec tncal Engineers on Mar 4, the methods of 
correcting their enors are discussed It is pointed 
out that these direction finders, like the manner's 
compass, are affected by both semicircular and quad 
lantal errors The effocts produced by the currents 
which flow in conducting paths in the ship have to be 
corrected bv a loop suitably ononted and placed near 
the direction finder It has also to bo shielded from 
the effet ts of tho ifisplacement currents in the di 
electric by a subsidiary aenal coupled inductively to 
tho direction finder This latter effect is corrected 
either by a fixed aenal system (Bellini Tosi) or a rotat 
ing coil system Tho semicircular error is due to the 
fact that although a ship is symmetrical about a 
central longitudinal line, it is not symmetncal about a 
transverse line The best position for the finder is as 
high above the hull as possible In some ships it 
possible to put the coil on tho top of the mast &nc*4 
above the level of other aerials In tins position 
excellent results are obtained Whenever a blurred 
zero is obtained, it indicates the presence of a down¬ 
coming or atmospheric ray, and m this case the 'error 
of the apparent bearing may be large 
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Discharge through Sluices —Physical Department 
Paper No 25, issued by the Ministry of Public Works, 
Egypt, describes the experiments made under the 
direction of Dr H E Hurst, on three models of the 
jluices fitted in the Aswan Dam and Sennar Dam of 
ne Nile Two of the models were to a scale of 1 /50, and 
the other to ft scale of 1 /25 The experiments were made 
either at the School of Engineering, Giza, or at the 
Delta Barrage, while the total numbor of discharges 
measured (hiring the work describe*! in the paper was 
about 3700 Experiments were mode under three 
conditions of flow free conditions, submerged ton 
ditions, and intermediate conditions, and the con 
elusion given is that the results show that the usual 
theory given in tho textbooks on hydraulics is map 
phcable, and that the flow through a sluice and culvert 
is complicated It can be described simply only when 
the flow is free or submerged, but not when the regime 
is intermediate between these 

New Raman Effect Apparatus -—The December 
issuo of the Indian Journal of Physics contains a 
paper by Pi of B Venkatoschar and L Sdrniya, of 
the Cential College, Bangalore, m which they describo 
a new apparatus for the study of the Raman effect 
in solids, liquids, and gases and mention some of the 
results they have obtained with it The mater Lai to 
be tested is enclosed in a short length of silica tube 
i nd placed at the centre of a long silica tube of 2 cm 
diameter, which is surrounded by a glass tube of 
3 cm diameter The glass tube has a short tube 
projecting downwards filled with mercury, which 
serves as the cathode A bulb of about 5 < m diameter 
projects upwards fiom the long glass tube and has, 
at its centre, the tungsten anode When the mer 
airy arc is formed, the part of the silica tube con 
tainmg the specimen is entirely surrounded by it and 
the effect of tho mercury lme 2536 in tho ultra violet 
may be observed By passing air at temperatures 
between 120° C and 400° C , through the silica tube, 
the effec t of tomperature on the Raman lines has been 
investigated for calcite, aragonite, and acetylene As 
would bo expected, the lines become more diffuse with 
i ise of temperature 

Optical Properties of Mercury Solutions —A neat 
demonstration of the fact that mercury is soluble m 
water, methyl alcohol, and hexane is afforded by an 
investigation of the absorption of ultra violet light by 
such solutions, of which an account is given by 
K F Bonhooffer and H Reichardt ui the Zeitschnft 
ftir Phyaik for Feb 25 The absorption spectrum 
consists, in each case, of a pair of diffuse bands nour 
the mercury resonance wave length (\2537) The 
centres of the bands, if regarded as associated with 
*2537, are displaced towards the red, but when the 
density of the liquid is reduced by superheating, 
the bands close m on each other and approach the 
resonance line The explanation offered of these 
observations is that the bands represent Stark com- 

E onents of the resonance line, the active electric fields 
emg those of neighbouring molecules of the solvent, 
but it is difficult to account quantitatively for the 
magnitude of the effect. In the aqueous solution 
there is further absorption at about 2200 A , which 
has been tentatively ascribed to ionisation of the 
meroury 

Conductivity Cells —In 1923 H C Parker published 
iwo papers which challenged a fundamental postulate 
*of the Kohirausch method for the measurement of 
the conductivity of electrolytes by the observation 
that the cell constant of a particular cell appears to 
vary with the resistance being measured The ob 
servation was confirmed by Randall and Scott in 
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1927, and some difficulty was experienced in account¬ 
ing for it In the February number of the Journal of 
the American Chemical Society, Jones and Bollinger 
have exammed the problem, and they show that the 
effect is caused by the use of tho pipette form of con¬ 
ductivity cell, which has recontly boen much used by 
American workers and considered to have advantages 
over the older types of cell They show, both by 
calculations and experiments that with cells of this 
type there is a capocitative shunt between parts of 
the tell of opposite polarity, which has the effect of 
making tho measured resistance lower than the true 
resistant o of the electrolyte between the electrodes 
They also show that, whereas earlier experimenters 
have reported a variation m conductivity of electro 
lyfces with chango in fiecjuency, no such change can 
be <Jeto< tod between the limits of 1090 and 4000 cycles 
per second, when tho errors due to polarisation and 
capacitativo shunt are avoided The design of the 
condut tivity cell has been modified, and the resulting 
cells, which are very similar to tho oldci types previ 
ously used, aie said to bo capable of giving very 
accurate results Tho ratio of the resistances of a 
pair of cells when filled with a common solution was 
found to be independent of the electrolyte used for 
three different oloetiolytes Tho poc uhar effects whn h 
have been published in recent years would thus 
appear to have boen due to experimental eriors 

Transition Temperature of Glauber Salt - The tom 

peraturo at which the tiansition 

Na t H0 4 , lOHjO —>-Nn a S0 4 + said solution 

occurs has been moasurod by several methods by 
Oguri and co workeis, the results bomg given in the 
Memoirs of the Faculty of Science and Engineering, 
Waseda University, Tokyo, No 7, 1930 The values 
are 32 4(f° (viscosity), 32 307° (dilatomoter), 32 302° 
(solubility), 32 57° (static vapour pressure) and 32 57° 
(dynamic vapour pressure) The a< count of the 
dilatomotric experiments includes a mathematical 
theory of the determination, in which it is shown how 
a moro accurate value may bo obtained from the 
results than by the usuul simplo graphical method 

Silicic Acid Hydrosol —Tho preparation and pro 
perties of hydrosols of silicic acid are described in two 
papers by K lriaba in Scientific Papers of the In 
stitute of Physical and Chemical Research Tokyo, 
Nos 278 279, for December The soIh, prepared by 
the hydrolysis of ethyl silicate in presence of small 
quantities of inorganic acids and of alkalis respect 
ively, showod differences in their properties r lho 
* acidic sol * prepared in prosonco of acids could not 
be completely purified by electrodialysis, as it begivn 
to coagulate when the acid concentration was re¬ 
duced to about 0 0002 N, whilst that prepared in 
resence of alkali could be perfectly freed from alkali 
y electrodialysis without causing coagulation, and 
is called the ‘ noutral sol ’ The acidic sol showed 
rather less conductivity and groator viscosity than 
the neutral sol Velocities of migration m an electric 
field were determined for those sols and for those 
prepared from sihcose tetrachloride by hydrolysis 
and from sodium metasilicate and hydrochloric acid 
Acidic sols hod ft small degree of dispersion, small 
migration velocity and particle charge ( whilst neutral 
sols had a great degree of dispersion and migration 
velocity The viscosity minimum produced on addi 
tion of electrolyte was situated in the neighbourhood 
of the isoelectric pomt The author is of the opinion 
that tho peptismp action of the chloride ion is im¬ 
portant for stability, as well as hydration or charge, 
and is most powerful at the isoelectric point 
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The Royal Polytechnic Society, Cornwall 


A MON(*ST I h< ■ licit Kt of ptOYHKinl KO( letlOS the , 
- Ko> al Cornwall Polytec hiiu Sot lety w hie h lias its 
hfadqruu tt m h t balmoutb m one of those which has 
adapted its* If to th« changing times and continues to 
s< rvt the interests of Cornwall m many ways Jnsti 
tilted maily n t ♦ n1 111 v ago foi the sole purpose of 
holding exhibitions to encourage workmen and stu 
dents and to gi\t them the opportunity ot showing 
then work, tin annual c xlubition and the summei 
meeting held Mmultaru ousl\ ointimii' one of tlu 
Society s mtim activitus Hie scope ot the exhibition 
held m July 1930 at Pt n/ance is especially icfeiied to 
in the mm t\ seventh Annual Report of the Society, 
winch records that tile exhibition was visited V> v 
mon tlmn <>900 pi isons 

Tiie Report also u his to tiic work of the Falmouth 
Meteorological Obscrvatoiy the ( ornwall Rainfall 
Association with mole than hft\ observe!s in the 
county, and gives n poits of tin papers lead at the 
simiinei meeting and some intt testing biographic al 
notes Among tlicso is a ski tcii ol tile caicei 
ot the president Dr J II Rowe of Bradford 
Horn in Ka\ le m 1870, Dr Kowc giaduatid in meth 
cme at Aberdeen and in 1809 began to practise' in 
Btadfoid, wiioie lie has held the jncsidi ncies of the 
Hi ad fold T itoiary ( lul> tiie Biadfoid Scientific Asso 
elation, and the JJiadtoid Riston*al and Antiquarian 
Society He is however as well known in (’ornwall 
as in Aorksimo and possesses a umi|iu collection of 
books, parnphlc ts poitniits and documents it lating 
to Cornwall and his picsidi lit ml address of last \oar 
to tiie Polytechnic Sikh tv was a revnw of the woik 
of ( or rush m\ c ntois 

Jn this mid toss Dr Kowc said that from a study of 
the tccords of some 350 inventors of Cornwall who 
previous to the vtai 1890 had invented objects of use 
or had taken out patents lit could not lu Ip drawing 
the reasonable mferenei that Cornwall in tins past had 
had more than the averago share of clover mon 
Among those to whom ho ic tei n d more particularly 
uoie Robert Wen Ho\ lnvintoi of the dipping 
needle Davy whoso safety lamp had bee n the me airs 
ot preventing countless incidents, Ticngrmrse in 
ventor of the unsuikahle lifeboat, the coik jacket, 
anel the locket lifesaving appaiatus who spent 
his fortune of £!500 on hts inventions and <l a 
pool man Loam, mvcntoi of the man engine for 
raising minus from great depths, Ticvithuk, whose 
woik was brilliant, meteoric si nsational, but nevei 


tireless effective 1 , Woolf nnpiovei of the steam 
engine Husband, whose pneumatic stampei for 
crushing mmeinls was first tijixl at Hayle Foimdiy 
1870 the Homblowers, whose work is desalt with in 
a separate paper by Mr li Jenkins , Dumey, who 
invented tho Bude t ight and built steam carnages, 
the 1 angyc l>rothem , Rosevcm, who m 1889 made tho 
hist wnst watch and William Christophers pattern 
maker of Hayle, who is said to have invented the 
spliced (in kt t beet and to have show nit to Lilly white, 
through whom the invention became universally 
adopted 

Two of the pape is included in the Report deal with 
| Coirush coppe i and tin mining Lhe fust, on Tnbu 
I tt is then Uses and Abuses ” is by Mi A K H 
Jcnkin and the second, on ‘ Abandonee! CoiniHh 
Mints”, is by Air E W Newton the secietary of the 
Society A tirbuter is a mincu who, in lieu of an 
ordinary weekly or monthly wage, agrees to wenk foi 
a porcc ntago of the total value of tho ores he sends 
to the surface 1 ' attei paying tho cost of all the tools 
and materials necessary for winning the same Tho 
tributary system is of great antiquity and if tnbutors 
were pioperlv encouraged they might continue even 
yet to stimulate Cornish mining If recognition of 
then work ih not made now, howover, another] decade 
or so and the race of men capable of rendering such 
Ncrvic es will have gone* 

Mi Newton’s papei deals with tire histoiy of the 
Uwennap mineH, wine h once employed many thousands 
of muieis ami from which many fortunes were mado 
'I he cues consisted of minerals uch in rop)>ei such as 
native coppc r, oxides aisematos and gicy Hulphides 
Connex ted with the Duennap mines was the groat 
County' adit begun nearly 179 years ago, 1 the tmest 
and most extensive mining ongmetimg feat carried 
out m Cornwall Of the value of tho mines Mr 
Newton gives many patticukus South Whoa! Jewel 
distributed £400 000 in profits in ten years , Wheal 
Vugm in 1757 piodneed e oppei oics in five weeks 
which sold for £15 000, at a working expense of £200 , 
m 1800 Wheal Damsel was making a profit of £30,000 
a year The most fascinating mining adventure was 
the Wherry Mine, the shaft of which was off the coast 
ncai Penzance, 700 feet beyond high watei mark 
Tiie tin ore was very uch, and it is said, I < wt of 
white tin was obtumeel from a sack of ore ’ An 
Amcncan vessel breaking loose from her moonngs 
demolished the works and the mme carne to an end 


Crabs and Lobsters on the Coasts of Britain 


IN Inteidepai tme ntal ( ommrtto appoints! by t ho 
Minister ot AgireuJture and islienes and the 
Secretary of State for Se ntlaud to lnepme into the Crab 
ami Lobstoi fisheries was set up in 1925 to examine 
the present position of crab and lobster protection in 
Croat Bntain Its repoit, which has recently been 
publish* ei (l onclon HM Stationery Office 1930, 
\a Od net), is based on statistics of landings and m 
formation as to the catching power employed in these 
fisheries 'lire scope of the inqmiv was restricted to 
the eastern and southern coasts of England and the 
western coast south of the Bristol Channel and the 
Isle of Man The Committee* had also under cor 
sidtiation information as teethe state of the fishing 
in various legalities in England, ami from the fisheiy 
districts m Scotland with local reports on the crab 
fisheries m 1923 These constitute a valuable basis 
for comparison with further data, taken together with 
landing statistics It is recommended that similar 
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inquiries into the catching jMiwer employeel be held 

m 1932 

Investigations were undertaken by the fisheries 
Department of tire Ministry of Agraultuio and 
Fisheries, with the co o[>eration of the local fisheries 
committees of England and Wales, to collect data 
with regard to size, sex, and condition of crabs The 
object was to obtain definite information as to the 
immediate proportional loss which would result in 
various districts as a consequence of the introduction 
of measures intended to give further protection, such 
as increasing the minimum size at which crabs may 
be legally taken, prohibiting the use of undersized 
and soft crabs for bait, or the imposition of a closed 
season where there is not one at the present time 
After careful consideration, it was docided not to 
recommend the introduction of fuithor statutory 
protective measures in respect of the crab fishery, 
as there is no falling off in the yields compared with 
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those of the pre War years 19] 1-1913, but rather an 
upward tendency in trie catches during more rocent 
years It was felt that an me rease in the general 
size limit would entail an immediate loss of a serious 
nature to a se<tion of the fisheimen As to the dt 
'Itruction of soft crabs, conditions are so different 
that if moie legislation wore neecssaiv, close seasons 
would be different for different areas It is moreover, 
in tin powei of local fisheries committees to make bye 
laws imposing fuithei lestrictions on the taking of 
nabs 

It is ri i ommended that further inquiry into the 
nugiatory movements of the ciab lx pursued and 
special attention is diret ted to the experiments on the 
growth of the lobstei at piesent hung tamed on at 
Lhe Scottish Marino Biological Station at Millpo 1 1 
Tt is anticipated that much light on the life history of 
the lobster will nsult from this woik 

Appendices containing the vanous statistics with 
Dibliogiaplno^ of hteiatui© lelatmg to t rabs and 
obsters, are in< hided in the report 


rhe Law and Practice of Treasure-Trove 

r PHE law of tieasuie tiove lias bion so ill dehned 
-*■ in the minds of most working archaeologists that 
ao welcome the announce merit inatle in the Mwuum 
four mil for April to tht offer t that negotiations on 
ho subjK t which have hi on m progress for several 
^eiirs between H M Tieasmy and the British Mum urn 
lave been brought to a satisfactory conclusion The 
let isions of the negotiators have been embodied in a 
liculm which, as (filming the lights ot the limit i as 
A'ell as fils obligations deseivcs the w id< st piii>li< it\ 
fhf eneulai, ot which < opies may he obtained on 
ipphcation to tin Dnector, Biitisli Musi um VV < 1 is 
is follows Obp i ts of quit I or silver which have bet n 
hiddtn m the soil or in buildings and t>f which the 
irigmal ownei iannul be traatl are i reasuie r I rov e 
ind bv law the piupoitv of the Drown (Unless as 
til some rHit ( ast s th( 1 franchise of Treasure Trov e ’ 
lias bet n expussiy granted to a subject in so tai as 
finds in the particular localitv an concerned ) If 
however the tinder of such objects reports the find 
promptly, and it is decided that it is 1 it asm© Tiove 
and therefore the piopcrtv of the Uiown, he will it t eive 
its full market mine if it is retained for the Ur own 
or a museum If it is not retained, he will umivp 
hack the objects themselves with full hbt it\ to 
do what he likes with thim, or if lie wishes it the 
British Museum will sell them for him at the ht st 
pnte obtainable The only wav” in which a finder 
can comply with the law and also obtain these advan 
tageH is by reporting the find promptly to the proper 
authority 

“ The proper authority ih the (’oroner for the distnet 
m which the find is mode, for ho is the authority who 
inquires 1 of treasure that is found ’ and ‘who were 
the finders 1 (Coroners Att, 1887 , section 36 ) 

" Anyone, therefore, who finds su< h objects should 
reiKjrt the find to the Coroner, either direct or through 
the local police, or by writing to the Director, British 
Museum, London, \V C 1, who will communicate w ith 
the Coronet 

“ Coins and othei ancient objet Ih of copper, bronze, 
or any metal other than gold or silver are not Treasure 
Trove and finds need not be rejmrted to Coroners 

( Jut the Bntish Museum ih glad to hear of such finds 
nd, if finds are reported to the Director, will in suitable 
cases arrange for purchase oi sale 

“ Any further information may bo obtained by 
applying to the Director, Bntish Museum, London, 
WCl” 
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Symbiosis and Specificity in Lichens 

IN an address at the meeting last vear of the 
^ Swiss Society of Naturalists (Verb and liuigen 
dor St hwcizei ist hen Natuiforschenden ( esollschaft, 
1930) Chodat gives an interesting HUivoy of the 
lustoiy and ret tint advances in lit honology As 
In hens are the only plants which, as a class, are 
t haiflcteiisod by a dual nature tin v are the out 
standing example s of symbiosis--a tom first used by 
De Bar v, by whn h lit did not intend to t oavoy any 
idea of mutual eff< ( t of one symbiont upon the other, 
either for mutual benefit or the revolt 

Tt has usually bet n tonsitleied that in lichens there 
is ft mutual effect and that this is more maikod in 
the case of tht fungus than in that of the alga, for 
the fungus tun seldom rf e\ 11 bo ascrib'd to the 
same species as any tree living fuun, whilst m many 
fasts the alga has bet n nfi ntifitd as b< longing to some 
common species According to some ot the earlier 
woikcis stab as Schwendinti the specificity of the 
lichen was lcgaided as due to the fungus constituent, 
the algal gomdia in such differ' nt lichens ns Cladonia 
spp , \unthona parutina , and Parmtha spp all bo 
longing to the one spot us Ci/stut ot cits hum/tola 

Iht rocent work of ( lux hit and Iuh co workers and 
of Mai til has Hhown tliat tlio algal gonulia cannot 
be astiibod so readily to frtt living spurns as was 
pie\louslv thouglit The conception has been shown 
clearly by pure culture work, from which it emerges 
that although tht gomdia of various lichens may be 
of the same gtneiol type for example ('ifgtoi ocru*, 
those isolated from di(T< m nt spot les of a hcln n genus 
fm example Cladonia ait not identu al with one 
another or with the free living forms and often 
behave so diffeienlly in cultme as to be locogmsablo 
by the mat mscopu form of the ( olony It has turther 
bun shown by J aag that similar differ trues can be 
recognised between tht gomdia isolated from diffi rent 
sp'tits of Parmelta , and it is t sp< t iull\ r interesting to 
find that the diffeient types of ('t/stacon us isolated 
from Parmtha aie mom like one aunt lit i than they 
art to the ty pes of Cifstocou tts isolat'd liorn ('ladoma 
species 

These facts arc a little difficult to inter piet and 
( hodat probably <fi als w ith the piohlem m the simplest 
way by regarding sue b differ' nt types of gonidml algte 
as elt mental y sptcus Then idt utihc ntion Huggf sts 
that the building up of a lichen is by no means hap 
ha/aid but that it involves the t orning together of 
a definite species of a fungus with a paiticular tyj>o 
or elementary siwcioh of alga and only with this one 
combination will a lichen of a paititular species be 
synthesised 


Fatigue of Spring Steels 

C CONSIDERABLE tumble has bten experienced by 
tho failure in serve e of aoio engine y alvo springs 
A paper by Swan Sutton, and Douglas, mad before 
the Institution of Mechanical Eng met rs on Feb 20, 
records an excellent piet t of w ork on the factors which 
are involved 

The fra< turts which weie typical of fatigue failure, 
are ast \ ibed to the stresses set up by surging ’ super¬ 
posed on the already highly stressed wire, anti were in 
many cases initiated as a result of some slight surface 
defect Most of tho wires showed surface decarburwa 
tion, anti tho removal of this laver resulted in an ap¬ 
preciable increase in tho safe range of stress Further, 
the temperature of quenching exerted a marked in 
fiuence, and where this was high, longitudinal cracks 
were formed which resulted m premature failure 
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Even in those oases where the surface layer had al I 
icady been remove*l before heat treatment, the safe 
limits of stress m fluctuating torsion were still further 
increased by a further removal of the surface layer 
after that treat merit The probable causes of this 
phenomenon appear to be the detrimental effects 
ilue to further decarburisation, or the production of 
minuto era* ks or both In steels containing elon 
gate d slag inclusions, heat treatment probably results 
in the formation of c tacks at discontinuities and m 
t fusions at the surfo* t 

Another yiapei was lead at the same t mao by Bateson 
and Bradley on the fatigue of laminated springs 
Tests earned out on complete springs of this type 
have already shown safe ranges of stress of only 22 40 
per cent of those whit h the materials would withstand 
m tho form of turned and polished specimens This 
weakness is * learl\ due to the surface layers of the 
plates of which tho springs were built up The thick 
ness of this deleterious layer has now been shown to be 
quite small It is practically completely removed by 
machining i '10 in from the surface, and in most cases 
it is probable that a much thinnci Inver of 0 01 
0 015 in would be sufllt lent Huh surface effect lias 
been found to lie due to tho haidonmg and tempering 
operations Only a slight improvement if any, re 
suits fiom heat treating the Kpungs after the thin 
layer of steed has boon removed from the Hurface of 
the lolled pluto 


University and Educational Intelligence 

London V emu ho of five weekly lectures, which 
began on April 21, is being given b\ Su John A R 
Mamott, cm * llie English in India, being the 
Essentials of tho Indian Problem’ The lot turns 
are taking place m the University of London 
Impellal Institute Road, South Kensington, SW , 
arid have been arranged by the University Extension 
Committee of the University The first lecture was 
entitled 4 The Indian Background ” , this will be 
followed m succeeding weeks by le< tures on “Tho 
I nglish in India ”, “Constitutional Evolution under 
tho Company ”, ‘ Constitutional Evolution under tho 
Ciown ”, and * The Problem of India ” 


The Quinquennial C'ongiesu of UnivoiHilies of the 
Empire will bo held next J\dy The main pioceed 
ings will take place in Edinburgh, but before this, 
several days will bo spent in London by the delegates, 
whoio they will be received by the Prince of Weuos at 
Guildhall on July 3 The London programme will 
include receptions by tho League of Nations Union, 
the Victoria League, the English Speaking Union, 
and the University of London Visits will also be 
made outside London, including tho Universities of 
Oxfoid and Heading The Congress will begin in 
Edinburgh on Julv 7 Addresses will bo given by 
the Lord Piovost of Edinburgh , Sir Donald Mac 
ahnter, c hancellor of the University of Glasgow , 
Lord Mestou, chancelloi of the University of Aher 
deen* and Lord Beauclmmp, chancellor of the Uni 
versify of London Several subjects of general 
academic interest will be discussed, including “ The 
University Graduate in Commerce and Industry”, 
the standard and the conditions of candidature for 
Ph D m relatioij 40 other post graduate qualifications, 
conditions of admission to Universities and their 
effects, the piovision of schemes of study loading to 
general honours degrees, post graduate study in 
medicine and surgery in Great Britain, and facilities 
for overseas students in British universities 
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Birthdays and Research Centres. 

April 26 , 1879 — Prof O W Richardson, F R S , 
director of research m physics at King’s College 
and honorary professor of physics in the UiW 
versity of London, Yarrow research professor 
the Royal Society 

The researches to which I urn now devoting moat 
energy cone om 

( 1 ) The spectrum of hydrogen (H t ) Tins is of 
fundamental importance and interest owing to the 
simplicity of the structure of H a (2 protons and 2 
electrons) and the richness of the spectrum These 
researc hos have already provided the most accurate 
confirmation of the application of wave mechanics 
to a problem involving the interaction of more than 
two bodies Mr Williams and I have lecently found 
that various band hues ha\ e different tine structures 
In addition t<> its intrinsic interest, tins should help 
to clear up the urn lassified part of the spectrum 

(2) Salt X rays My chief immediate object her© 
is to try to account for the puzzling discrepancy be 
tween tho results got by optical and photoelectric 
methods 

(3) Elec trie omission resulting from c hemical action 
We have made groat progress lately with this 
phenomenon, which, f think, is destined to shed much 
light on tho nature of chemical action gcneially 

April 27, 1845— Dr D W Fkeshfield sometime 
president of tho Alpine Club, the Royal Geo 
graphical Society, and of Section E (Geography) 
of the British Association 

I am chiefly interested m googiaphical education at 
the universities, and especially at Oxford 

May 1 , 1882 —Prof R RuaoLEs Gates, professor of 
botany in the University of London (King’s 
College) 

Tho lines of work now being carried on m my 
laboratory are mainly concerned with cytology and 
genetics, although work on plant physiology and bio¬ 
chemistry is also t>eing done Two investigators are 
working on the structure of chromosomes, and how 
and when tho split takes place m mitosis Another if 
investigating tit© floral development and cytology 
of the Australian acacias , another, the phenomena 
accompanying zygospore formation in Mucors, where 
it has been shown that, in certain coses at any rate, 
the medium plays a part in determining tho conjuga¬ 
tion or non conjugation of two strains 

We are continuing on an extended scale the cyto¬ 
genetic work with (Enothrra, especially as regards 
chromosome linkage and the production of haploids 
beveral of my staff and students are partly engaged 
in this work, which promises to give further msight 
into tho relations between chromatin and heredity 

As time and opportunity permit, I am continuing 
my work on herodity m man, racial crossing, and 
blood groups from anthropological, genet icaT, and 
eugemcal points of view An immediate need is the 
determination of the blood groups in the Siwash and 
other tribes of Indians in British Columbia 

May 2 , 1868 —Prof R W Wood, For Mem R S , 
professor of experimental physics, Johns Hopkins 
University, Baltimore 

Investigations of the absorption spectra of salta is 
anhydrous liquid ammonia are in progress, and ceP 
tain new filters or colour screens for speotrosoopfc 
work have been found Rather remarkable effect! 
have been found with neodymium ammoniuif 
nitrate, the band in the yellow shown by a wotej 
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solution breaking up into five narrow components m 
the case of ammonia solutions A solid solution of 
neodymium oxide in fused quartz gives a most re¬ 
markable temperature emission spectrum , a fibre 
*^teld in a Bunsen dame and viewed with a direct 
Vision prism shows four bright bands (two red, an 
brange, and a green), separated bv almost perfectly 
black intervals Eight bands have been photographed 
between wave-lengths 4000 A and 11,000 A 

Work is going on also with the Raman effect 
The best filter for removing the line Hg 4046 is a 
solution of quinine m very dilute sulphuric acid It 
can be prevented from turning yellow (its chief ob¬ 
jection) by a thin sheet of Coming noviol glass 
specified to absorb X3660 and transmit X4358 For 
removing the 4368 line a solution of iodine m carbon 
tetrachloride of proper concentration is used I now 
work with a horizontal quartz arc in a metal box, 
with the filter solution m a glass tube 6 cm in dia¬ 
meter and 26 cm long mounted horizontally between 
the arc and the tube containing the solution under 
investigation An electric fan blows the hot air 
column from the bumor to one side 


Societies and Academies 

London 

Physical Society, Mar 6 —G M B Dobson 
A photoelectric spectrophotometer for measuring 
the amount of atmospheric ozone The instrument 
follows the usual practice of measuring the absorption 
by the ozone of solar ultra violet energy , from this 
measurement the amount of ozone can be deduce^! 
A double quartz monochromator isolates certain 
pairs of wave lengths, and the relative energy m the 
Wo wave lengths of a pair is measured by allowing 
them to fall alternately on to a photoelectric cell, 
the current from which is amplified by thermionic 
valves This allows great sensitivity to be obtained, 
so that very small amounts of light can be accurately 
measured For measuring the amount of ozone, a 
pair of wave lengths, one of which is strongly ab 
sorbed by ozone while tho other is not, is selected 
It is shown how the amount of ozone can still be 
measured when the sky is cloudy if a second pair 
of wave-lengths, both unabsorbed by ozone, be also 
measured 

Edinburgh 

Royal Society, Mar 2 —-B Prashad Some note¬ 
worthy examples of parallel evolution in the molluscan 
faunas of south eastern Asia and South America 
The three families specially studied in this connexion 
are the Pihdre (Ampullariuhe), Umomdse, and 
^Ethenidee In all three families there are species, 
externally almost identical, found m the two areas 
mentioned living under similar ecological conditions 
These almost identical types are believed to be the 
result of the action of the environment alone, and 
are regarded as examples of parallel evolution — 
Henry Briggs * The classification and development 
of the Carbonaceous minerals of organic origin A 
classification, based on the ultimate analysis, is 
applied to coals, cannels, paraffin shales, and tor 
bam tee All analyses are reduced to the basis 
C+H+0 = 100 per cent A graphioal method of 
Presenting the analyses is adopted, it shows the 
Jpove minerals to be distinct species, each following 
a * development line ' which expresses the evolution 
of the mineral from a rank equivalent to lignite to a 
rank equivalent to semi-bituminous coal With the 
exception of that of ordinary coals, the 1 development 
lines 1 are straight, and each is oriented to a de- 
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oxygenated end-product of simple composition — 
H V Lowry Properties of the function E* n {x) the 
function yj® exp( -xt)t‘ n dt which Milne oalled Et n (x) 
in his book “ Thermodynamics of the Stars has 
also been used by Gold and Roberts in the discussion 
of some radiation problems In this paper some of 
the main properties of the function are discussed, 
including recurrence properties, expansions of the 
function in series, an approximation for large values 
of n, and a method of using least squares to find a 
function of the form a exp( - 6 j;) which shall be elose 
to Ei n (x) for all positive values of x —A C Aitken 
and A Oppenheim On Charlier’s new form of the 
frequency function The probability, or relative 
statistical frequency, of a wide class of variables has 
been represented by tho * series of typo A * The 
series is known, however, to have tho practical defect 
that its terms do not decrease in regular succession, 
and C V L Char her has recently ad vane ed a modified 
form, type C, which he pi oven to be free from the 
defect in question, for the first several terms at least 
The authors demonstrate tho truth of Charlier’s 
conjecture that all the terms decrease in order 
Indirectly some abstruse theorems in combinatory 
algebra are brought to light 

Paris 

Academy of Sciences, Mar 9 —Mesnager Tho 

bending of a beam does not depend on the shearing 
stress —V Grignard and J Savard The magnesium 
derivatives of dichlorotriphenylpliosphine ana on the 
pentaphosphmes The chloride C 6 H ft PCI, treated 
with the magnesium compound RMgX gives C-HjPR, 
The preparation and properties of (CjHg^PCl, are 
described, and also a new class of phosphorus com¬ 
pounds, the pentaphosphmes, of the type (C«H t ) a PR„ 
where R is an alkyl group —Ehe Carton was elected 
a member of the Section of Geomotry in succession 
to the late P Appall —Francesco Sever! A funda¬ 
mental property of analytical functions of several 
variables —Radu Badesco Solution of a functional 
equation and generalised iterative functions —SouU 
Functions which possess an infinity of derivatives — 
Basile Demtchenko The inverse mixed problem and 
surfaces of sliding m doubly connected space —O 
Yadofl A new method of establishmg the normal 
working diagram of turbines —V G Siadbey The 
apparent radiants of large meteors —T Boggio A 
physical interpretation of Riemann’s tensor and of the 
prmcipal curvatures of a variety V 9 — P Vernotte 
and A Jeufroy A simple method of measuring the 
specific heat of a solid at the ordinary temperature 
Application to beryllium The substance, at room 
temperature, is dropped into water at l°-2° C con- 
tamed in a Dewar vessel The calorimeter is standard¬ 
ised with a mixture of water and mercury of the same 
volume and heat capacity as the body under ex 
animation —V Lalan The hypothesis of the curve 
of pursuit and the laws of reflection m optical systems 
in motion —R Jouautt The problem of heterochrome 
photometry —R Ricard The various spark spectra 
of mercury —G A Boutry Modifications of the 
characteristic surface of a photoelectric cell with a 
gaseous atmosphere when the resistance m series is 
changed —Gulchard, CUusmann, Billon, and Lanthony 
The independence of the hardness and proportion of 
hydrogen in electrolytic metals From the experiments 
described, the authors conclude that electrolytic metals 
do not owe their hardness, even partially, to the 
presence of a hypothetical hydride , their hardness is 
due to their very fine structure—N6da Marinetco 
Specific inductive power and molecular weight It 
is possible to deduce the molecular weight of a 
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dissolved colloid by a study of the dieleotrio disper¬ 
sion of the systam aa a function of tha wave-length 
Applied to a dilute solution of gelatine, tha value for 
tha molecular weight found was 11,300 —L Jeleaud 
Tha recent progress of our knowledge on tha history 
of tha Pacific in tha Tertiary period and Wegeners 
theory—D Schntegans Observations on tha western 
limit of the Bnanyonnais sheet to tha south of the 
Maunenne —Mihalleritch JHenke Two earthquake 
catastrophes, in November 1130 and January 1931, 
in Albania —Emile F Terreine and Miles Germaine 
Bey, Marguerite Champaf n *> and Gilkerte Meuret The 
distribution of urinary nitrogen in the endogenous 
nitrogen metabolism speciflo during growth —Leuis 
Baudfn The respiratory quotient of fish as a function 
of temperature —Marcel Aheleeiand Maurice Lecamg 
The production of abnormal and multiple formations 
m the limbs of Triton by the transplantation of 
regenerates — F VI4s and A d« Ceulen The final 
end of grafts of arrested epithelial tumours 

Sydney 

Reyal Seciety ef New Seuth Wales, Dec 3 —A R 
Penfeld The essential oils of three species of Qexusr* 
and the occurrence of a new hydrocarbon The 
essential oils from Oetjerm parviflora , Q Muellert and 
O smlxctfoUm wore examined Apparently two physio 
logical forms exist in tho speci m %*rviflorm A new 
hydrocarbon of tentative formula C u II U was isolated 
and several of its characteristics were examined — 
J G Churchward Studies m the inheritance of 
resistance to bunt m a cross between Florence and 
Hard Federation wheats Resistance to bunt is 
uihented as a simple Mendelian recessive A study 
of the occurrence of grass tufts m the progeny of the 
cross indicates the presence of an inhibiting factor 
A smgle dominant factor determines the inheritance 
of tip beardednes* In the cross, Florence x Hard 
Federation, the inheritance of resistance to bunt, grass 
tufts, and tip beardedness is controlled by smgle, 
independent, Mendelian factors—M B Welch (1) 
Experiments on moisture in timber Experiments on 
tho moisture content at different times of the year 
of certain flooring timbers at Sydney, show that 
a variation of approximately 2 0 per cent occurs 
between the maximum and minimum results The 
mean moisture content of twenty-six samples was 12 7 
per cent, although individual samples varied from 14 1 
to 10 1 per cent at different periods The mean 
moisture content of the softwoods is in general lower 
than that of hardwoods, which seldom give a mean 
figure below 12 5 per cent —(2) The occurrence of 
intercellular canals m the wood of some species of 
FUndtrsut Longitudinal intercellular canals of a 
gummosis type occur m the secondary wood of some 
species* of Fhnder*%*, notably F ISrayUymna They 
are found m metatrachcal parenchymatous bands, and 
form a more or lees an as kmusmg network extending 
m a tangential direction but not radially The 
contents appear to be similar to wound gum, the canals 
being formed by the breaking down of the ooll walls 
Their origin is usually schizo lysigenous 

Vienna 

Academy ef Sciences, Jan 15 —G Aigner A 
graptohtc fauna from the grsywacke zone of Fieber 
brunn m Tyrol, with remarks on the graywacke zone of 
Dienten Of 1200 specimen*, some three per cent could 
be determined, Hi us ranking the shales with zones 
It 22 of the English Silurian according to Elies and 
Wood —B Kukart Investigations on the flora of the 
coal basin of Oatrau-Karwus A Lyf\n+dendr*n with 
marked medullary structure and qpnes of increase — 
O Schindler A new from the Paeifle 
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Ocean —O Keller The mamraalias fauna of tke 
Pithyussi Islands —A Steuer Variation of rise and 
form m the plankton copepods—A Tarnsrl' The 
osculating cylinder of rotation to a given threey 
dimensional curve —J Heffmana The eaneee ( 
different radiation colourings in glasses and of silit, 
and amethyst colourings—W Asti Investigations 
on the separate inheritance of the size of jaw and size 
of teeth m half-breeds from Bushmen, Hottentots, and 
Negroes The canines are sometimes crowded This 
is supposed to be due to the crossingof a large-toothed 
race with a small-jawed race The jaw is meso¬ 
dermal, the teeth are ecto-dermal in plan —K 
Menger The concept of constructivity (2) The 
construction of senes of arithmetical numbers 

Jan 22 —K Spltzer Specific dopa-oxydases ex¬ 
tracted from fruit In apple, pear, and banana there 
is a di-oxy-phenyl denvative which is most probably 
identical with 4 dopa ’ (=di oxy-phenyl-alamn) —E 
Schmid The radium emanation content of open sir 
and its vertical distribution near the ground (from 
observations in St Peter, near Graz, in 1930) The 
average content was less at a height of 50 metres than 
at 13 metres or 2 metres Also, the radium emanation 
concentration varied with meteorological conditions — 
J Pis Preliminary report on fossil Alga, the results 
of a journey to England with the support of the 
Academy of Scienoe# The carboniferous limestone 
was studied in the field, m Gloucestershire, Yorkshire, 
and Westmorland, also m the museums of Bristol, 
Leeds, and London —W Lay#* Physico chemical 
studies of colour after experimental injury to the 
liver (1) The alteration of the electrostatic charae- 
ters of nucleus chromatin and plasma of liver cells 
from injuries of the circulation and from direct action 
of high and low temperatures on the liver —V 
Lekzelter The anthropology of the Rung Bushmen 
Two mam types and an intermediate were found 

Washington, D C 

Natienal Academy ef Sciences (Prec, Vol 19, 
No 12, Deo 15) —Biotic cementation in eeral reefs 
A distinction should be drawn between calcareous 
reefs and reefs actually built up by the eo-operative 
growth of coral colonies, the skeletons of which be¬ 
come their chief component The Darwinian theory 
of coral reef growth refers to the second type of reef 
The solidarity of these reefs depends on organic 
cementation and the organisms concerned are nulli- 
pores —W E Castle The quantitative theory of sex 
and the genetic character of haploid male# Certain 
hymenoptera, scale insects, and rotifers produce malee 
which arise from unfertilised redueed eggs and trans¬ 
mit in their sperm only the female sex tendency 1% 
is concluded that they are genetically females though 
functionally they are sperm producers and are tailed 
males on the basis of their somatic character*— 
Barkers McClinteck A oytologioal demonstration erf 
the location of an interchange between two Hem- 
homologous chromosomes of Zem mmyt —Sterling 
Emsrsen The inheritance of rttkncmiyx bud oolour 
in crosses with CEnUherm LmmmrcJnmnm —Hareld H. 
Pie ugh Complete elimination of self-sterility in tke 
ascidian Stydm by fertilising in alkaline solutions. 
The block to self-fertilisation appeared to reside In 
the ogg cortex itself —G I Laris and J R Matas * 
The ammonia discharge tube An active gas is pro¬ 
duced whieh is reducing in character, heats anSafi 
solid particles m its path to incandescence, and ea m ^j 
an intense green glow m the ammonia oolleeted in tke 
liquid air trap Different aactal and oxide surfaces 
show different effects in extinguishing the flow* 
active gas seems to be a mixture erf atomic h y eB eg Si f 
and a hydride of nitrogen (NH or NH S ),—X, 
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9*4(tr and J W. Urmtton: ‘ The separation of the 
two types of iodine molecule and the photochemical 
reaction of gaseous iodine with hexene Iodine and 
hexene were exposed to intense radiation from a 
Jieroury arc Compared with another tube contain¬ 
ing fresh iodine acid hexene, the experimental tube 
showed much weaker fluorescence with a mercury 
aro, suggesting that the type of iodine molecule re 
jponsibie for this fluoreeoenoe had largely combined 
with the hexene—George Scatchard Note on the 
equation of state explicit in the«volume —Y H Woo 
On the intensity of total scattering of X-rays by 
monatomic gases (see Nature, Oot 4, 1930, p 501) — 
H Bateman Irrotational motion of a compressible 
in viscid fluid The discussion is applied to the case 
when the velocity is greater than the local velocity 
of sound and to the circulation round an aerofoil — 
W J Trjitiimky A study of indefinitely differen¬ 
tiable and quasi analytic functions —Tracy Yerkes 
Thomas On the unified field theory (2) Another 
set of field equations is denved which indicates that 
Maxwell’s equations hold approximately in the local 
oo ordinate system m the presence of weak electro 
magnetic fields 


Official Publications Received 

Bkitub 

The Veterinary Bulletin Vol 1, No, 1, April Pp 96. (Weybrldge 
Imperial Bureau of Animal Health ) 7* 6d net 
The Imperial College of Tropical Agriculture The Principal s Report 
for the Tear 1929-80 JPp, 24 Prospectus for 1981 -83 and Register 
Pp. 27 (Bt Augustine, Trinidad , London 14 Trinity Square, SO a ) 
Commonwealth of Auatraiia Council for Scientific and Industrial 
Beaearoh Pamphlet No 18 The Influence of Frequency of Cutting on 
the Productivity, Botanical and Chemical Composition, and the Nutn 
tive Value of * r Natural Pasture* in Southern Au*tralia Progress 
Report on Co-operative Investigations at the Waite Agricultural 
Research Inatltute Pp 28, (Melbourne H J Green.) 

Seale-Hay n* Agricultural College, Newton Abbot, Devon Depart 
ment of plant Pathology Seventh Annual Report for the Year ending 
September #0th, 1980 (Pamphlet No 80 ) Pp. 86 (Newton Abbot.) 

Transactions of the Royal Society of Edinburgh Vol 66, Part 8 
No. 29 On the Morphology, Feeding Mechanism* and Digeatlon of Ewris 
•Uiq aa (Schumacher). By Alaatair Graham Pp 726 751 + 1 plat* 
8a M Vol 66, Part 8, No 80 The Dolerite rule* of the North Minch 
By Dr Frederick Walker Pp, 758 766 + 1 plate. 2a. (Edinburgh 
Robert Grant and Son London William* and Norgata, Lta ) 

Biological Revlowa and Biological Proceeding* of the Cambridge 
Philosophical Society Edited by H Mnuro Fox Vol 6, No 2, April 
Pp 188-220 (Cambridge At the Univeralty Preea ) 12a 6d net- 
The Photographic Journal, Vol 71, New Serlee, VoL 66, April 
Photography In Bcienoe, Art and Industry Pp. 188 100 + 60 + xlvi +9 
pi a tea. (London The Fountain Preaa, Ltd ) 2a 6d. 

Britinh Guiana Second Legislative Council First Session, I960, 
Geological Survey Report on the Buck CanIsttr-Oraoapal Section of 
the Manutml Diamond Field Pp 18 (Georgetown, Demerara Depart¬ 
ment of Lands and Mines.) 

Reports of the Council and Auditors of the Zoological Society of 
London, for the Tear 1980, prepared for the Annual General Meeting to 
be held on Wednesday, April 29th. 1981, at i r u Pp 91 (London ) 
Goitre In the Light or Recent Research By Prof C E Here us 
(Oawthron Lecture, Sept 6th, 1929) Pp, 22+10 plates. (Nelson 
uawthron Institute ) 

Researches In British Guiana, 1926-1928, on the Bacterial Com plica 
tlons of FiLariaels and the Endemlo Nephritis with a Chapter on 
Epidemic Abeoess and Cellulitis In Bfc. Kitts, British West Indies By 
A W Grace and Felga Berman Grace (Memoir Series, No. 8 ) Pp, vJU + 
T5 (London London School of Hygiene and Tropical Medicine.) 8* 
Anophellne Mosquito# in Southern Rhodesia, 1926-1928 a Report on 
InTe*ug*tlon* made during Researches on Black water Fever conducted 
by Dr G R. Ross By H & Leeeon. (Memoir Series, No 4 ) Pp 
U-+A6 + 16 plates. (London London School of Hygiene and Tropical 
Medicine ) 8* 

fouiox 

U a Department of Commerce Coast and Geodetic Survey Serial 
No. 499 Result* of Observations made at the United State* Coast and 
Geodetic Surrey Magnetto Observatory sear Tucson. Arizona, in 1928 
and 1924. By W N McFarland Pp. il+lOB (Washington, DO 
Government Printing Office ) 60 cent*. 

k PubUkattoner og mind re Keddelelser fra Kabenhavna Obserratorium 
INr 72 uber die kritlsche Mane 1m problem* reetcelnt and fiber das 
problem* restraint lm allgemeinen. Von Ella StrOmgren. Pp. 6 
Nr 74. Beetlmmuog der Baku dee periodischen Kometen Comae Soli 
Kim f). Von JulU M Vinter Hansen Pp. 26 (Bjrbenhavn ) 

SoUettn or tb* American Museum of Natural History VoL 69, Art. A 
A new Classification of Mammals By George Gaylord Slmpeon Pp. 

(New Tork City) 
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Report of the Danish Biological Station to the Ministry of Shipping 
sod Fisheries No. 86, 198(1 By Dr A. C Johansen Pp. 96. 
(Copenhagen 0. A Reltse)) 

Proceedings of the United States National Museum. Vol 78, Art 17 
Mollaski from the Aspen Shale (Cretaceous) of Southwestern Wyoming 
By John B Reeelde. Jr , and A Allen Weymouth. (No 2860.) Pp 


Government Printing Office ) 

Bureau of Standards. Miscellaneous 


24 +4 plates. (Washington, D C 
U S Department of Commerce 
Publication, No 114 Filters for the Reproduction of Sunlight and 
Daylight and the Determination of Color Temperature By Raymond 
Davis and K. 8 Gibson Pp. 166 (Washington, D C Government 
Printing Office.) 46 cents 

Collection dee travaux chlmtquea de Toheooslovsquie R6dlgte et 


publiAe par H Votodek et J 


, IIeyrovsk4 

186 186- (Prague Regia SoUetas Sciential 


Annie 8, No 8, Mars. Pp. 

- „ _,rum Bohemica ) 

PubUkattoner fra det Danske Meteorologiske Iustitut Communica 
tioni magnetiques, etc , No 18 A Theoretical Determination of the 
Heights of the Stratosphere, the Ocone layer and the Height of Maxi 
mum Luminosity of the Aurora By Helge Petersen Pp 19 (Keben 
havn GEO Gad ) 

Proceedings of the American Academy of Arts and Science*. Vol 06. 
No 6 The Volume of Eighteen Uquids as a Function of Presaurs ana 
Temperature By P W Bridgman. Pp 186-283 1 dollar Vol 06, 

No 6 Ths Problems of Lagrange and Mayer with Variable End Fointa 
By Marston Morse and Sumner Byron Myers Pp 286 268 46 cents. 

Vol 66, No 7 Com press! bilty and Treasure Coefficient of Resistance, 
including Single Crystal Magnesium By P W Bridgman Pp. 266 271 
46 cents (Boston, Mass ) 

Mtmnlres publics par la Direction GdnArale de» TMgraphes do 8u0df> 
Etude das conrants telluriques Par Dr David Htenqufst. Deuxifcme 
fascicule Fp 17 (Stockholm R W Statlanders Hoktryckeri ) 

U 8 Department of Agriculture Farmera Bulletin No 1644 Local 
Bird Refuge* By W L. McAtee Pp 11+14 (Washington 1)C 
Government printing Office ) 5 cent* 

Utt Department of Commerce Bureau of Stuudards Research Paper 
No 262 Prism Hire and Orientation in Minimum Deviation Rrfracto- 
metry By L W Tilton Pp 69 76. (Washington, D O Government 
Printing Offlcn ) 10 cent* 

U 8. Department of the Interior Geological Burvey Water Supply 
Taper 087 B Preliminary Report on the Ground Water Supply of Mimbre* 
Valley Now Mexico By Waiter N White (Contributions to tl)e Hydro¬ 
logy of the United States 1980 ) Pp U + 69 90 +1 plate Bulletin 8<J1*C 
lion Ore on Canyon Creek, Fort Apache Indian Reservation, Arizona. 
By Ernest F Burchard (Contrib d.fons to Economic Geology 1030 Part 
1) Pp ii + 51 78 + platea 14 18 16 cants (Washington DO Gmern 

meat Printing Office ) 

Division of Fish and Game of California Fish Bulletin No 27 The 
Ring Net, Half Ring Net, or Purse Lampara In the Fisheries of California, 
By Donald H Fry Jr (Contribution No 101 from the California State 
Fisheries Laboratory) Pp 67 (Sacramento California State Printing 
Offloe ) 

Proceeding* of the United States National Museum Vol 78, Art 7 
A Revision of the Specie* of Coocophagus a Genua of Hymenopterous, 
Cocold inhabiting Parasites. By Harold Compere (No 2860 ) Pp 
132 + 14 plate*. VoL 78, Art 18 A new Species of Amphipod Crustacean 
(Acanthonotoxomatidae) from California, and Notes on JUrwfAsu* tenui 
curat* By Clarenoa R. Shoemaker (No 2861 ) Pp 8 Vol 78, Art. 
29 Redescription of Two Specie* of Trematode Worms from the 
MacOallum Collection with a Note on the-Family Pronoceptialtdae By 
Emmett W Price (No 2865 ) Pp. 10 Vol 78 Art 28 New Genera 
and Specie* of Nematode Worm* By Asa C Chandler (No 2806 ) 
Pp. 11 (Washington D O Government Printing Office ) 

Science Reports of the Tokyo Bunrika Dalgaku, Section A No 6 
On the Vapour Pressure of Liquid Part 2 On the Vapour Preenure, 
Henry a Constant and Osmotic Pressure of Concentrated Solution* By 
Koiicni WaUnabe Pp 07 84. (Tokyo Marurcn Oo , 1 td ) 80 sen 
Field Mneeom of Natural History Botanical Series Vol 10 Flora of 
the Lanoetllla Valley Honduras By Paul O Stand ley (Publication 283 ) 
Pp 418 + 68 plate* Botanical Series, Vol 8, No 4 The Cyperaceae of 
Central America. By Paul C Htandley (Publication 284 ) Pp 289 292. 
Botanical Series, VoL 7, No 2 The Rublaceae of Ecuador By Paul a 
Standley (Publication 286) Pp 179 2M Zoological Seriea, Vol 18. 
No 2 Bate from Polynesia, Melanesia and Malaysia By Colin Campbell 
Sanborn (Publication 286 ) Pp 7 W (Chicago ) 

Proceedings of the Imperial Academy Vol 7, No 2, February Pp. 
Ill v +29-88 (Tokyo) , , , _ 

Hoientiflo Papers of the Institute of Physical and Ob cm lea l Research 
No. 288 Note on the Photoeleotrlo Effect by Relatlviatio Wave Equation 
Of Dirac. By Toshlnqsake Muto Pp. Ill 126 26 sen No 2W Der 
Elnflaa* metalhacher UbersUge auf die meohanlschen Eiganaohaften von 
Stahl beim Nitrleren. Von Tadamasa Yoslki Pp 148 164 + nlate A 
25 sen. No 298 On the Constitution of Pea Tannin By Michiyo 
Tnujlmqra Fp, 15M69 + plata 0 lfi sen Supplement No 18 Mine 
einfacbe graphlschs Method fUr die Berechnung das partlellen speriflwhep 
Volumens von Eiweisshdrpern Von Tominoauke KatsuraJ Pp. 7-8 
10 sen (TdkyG Iwanami Bhoten ) . . .. ^ 

Bulletin of the National Research Council No 77 Physlca or the 
Barth l Voloandogy By the Subsidiary Committee on Volcanology 
Pp vfit + 77 76 cents No. 78 Physics of the Earth 2 The Fig art 

of the Earth A Collection of Short Paper*, written by Leading Sclen 
tifio Men in several branchea of Geophysics, and treating of the BIe* and 
Shape of the Barth Pp. v+286 8 W dollars. No 7® Pbyalcaofthe 

Barth 3 Meteorology Prepared under the Auspices of the Subsidiary 
Committee on Meteorology Pp xi + 289 5 60 dollar*. (Washington, 

D 0 National Academy of Sciences.) „ . . „ 

U 8 Department of Commerce Bureau of Standard*. Bureau of 
Standards Journal of Research. VoL 6, Ns 8, Research Papers No*. 979- 
291 Pp. 356-521 (Washington, D C Government Printing Office.] 
40 cent#. 

* Smithsonian Institution Exploration* »nd Field Work of the Smith 
’Xonian Institution In 1080 (Publication Bill) Pp iv + 224 (Wa*h 
tecton 0 C Smithsonian Institution ) 
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Proceedings of the Academy of Natural Sciences of Philadelphia, Vol 
88 Bant African Birds collected during the Gray African Expedition, 
1929 By W Wedgwood Bowen Pp 11 79+platea 2 12 The Cirri pod 
Genus Pyrgofna Jn American Water* By Henry A Pllabry Pp 81 88, 
NearctLc Vltreine Land Snail* By H Burrington Baker Pp 88 1 IT 
(Philadelphia ) 

US Department of Commerce Coast and Geodetic Survey Special 
Publication No 171 World I/ongitude Determination* by the United 
States Coast and Geodetic Survey In 1926 By Clarence U Bwick Pp 
II4*# (Washington, D 0 Government Printing Office ) 15 cent* 

U 8 Treasury Department Coaat Gnard Bulletin No 20 Inter 
national Ice Observation and Ice Patrol Service In the North Atlantic 
Ocean, Season of 1980 Pp iv + flQ-f 11 plates (Washington D C 
Government Printing Office,} 

Smithsonian Miscellaneous Collections Vol 82, No 16 The Dm tleas 
Glands of Alligator MisslssippieD*!* By A M Reese (Publication 
8110) Pp U-fS plate* (Washington, D C Smithsonian Institution ) 
Transaction^ of the Astronomical Observatory of )ale Univontty 
Vol 6 Part 4 Theory of the Bighth Satellite of Jupiter By Ernest 
W Brown Pp 47*65 (New ffa\en, Conn ) 


Diary of Societies. 

FRIDAY, Apkii 24 

Royai Society or Art* (Indian Meeting) at 4 80 —Sir William Foater 
John Zoffany in India. 

Royal Society ur Medicine (Disease In Children Section) (at West 
minster Hospital), at 4 80 

ImrrrroTE or Marine Knuinberji, at 6 —Annual General Meeting 
Institution o* Eikcthicai KNniNrxBa (I omlpn Studenta Suction), at 
6.16 —K J Mathieson 1 lie GimoraLlon and Uses of Electrical Power 
In a Modern Colliery 

Society or Chemical Industry (Chemical Engineering Group) (Annual 
General Meeting) (at Waldoi r Hotel, Aldwyth) at 6 46 —At 7 80 —Sir 
Richard Gregory Bart Science In Industry 
Buitihh Association or Oiibmihtm (Scottish SecUon) (at Central Hall* 
Glasgow), at 7 80 —Annual General Meeting 
Rotal. Society or Medicine (Epidemiology and State Medicine Section), 
at 8—Col L W Harrison Bpldt mlulopy of VeuvruAl Diseases 
Rotal Institution or Great Bhitain at 9 — Nir Philip Gar tog Toaeph 
Priestley and hi* Place lu the History of Science 


SATURDAY A ran 25 

North or England Institute or Minino and Mecuanical Engineers 
(at Nswcastle upou Tyne), at 2 80—T C Kilters Notes on a Recent 
Visit to South Afrloa with the Empire Mining and Metallurgical Con 
gresa Wltwatorarand Gold Mine* Coal, Asbestoe, and other Mines 
Diamond Mines (Lecture).—Paper open for further diacusalun —Old 
Mining Records and Plans T V Simpson 
Institute or British Poundrymen (lancashlrc Branch) (at College of 
Technology! Manchester), at 4 —K Konceray SaDd, and Sand 
Preparation 


MONDAY, April 17 

iMvriTUTS or Aitvajuiw at 6 —K J Britt Amalgamations of I ifo 
Assurance Companies. 

Boy a i Institute or British ARniiTxrTs at 8 —M Ayrton Modem 
Bridges. 

Rotal Sooi nr or Art* at 8 —Dr N A V Pieroy The Present 
Position in Aeronautics (Howard Lectures) (8), 

Rotal Society or Medicine (Odontology Section), at 8 - W Charles 
Full Deuture Prosthesis 


TUESDAY, A mu 28 

Betimes Society (at Llnuean Society) at 6 80 —Dr A J Lewis 
Genetic Problems in Psychiatry 

Boo loo i o a l Society or London, at 6 80 —Dr W E La Groa Clark 
The Brain of Vicroorinti wurtnM.— V Elton, E B Ford, J R. Baker, 
sod A D Gardner The Health and Parasites of a Wild Mouse Popula 
tlon —Dr C J van der Klaauw On the Tympanic Region of the 
8ku!L in the Mvlodontlne —R Anthony Vestiges de denx rein place 
manta fuaoeaaifti de la SAme moUlre d« lait ohei 1 ifclftphanb (lAeie 
(AJejAae frwttcw Cuv ),—D Aubertln Revision of the Genus Henv 
pvrtllia T»* (Diptora Oalllphorldie). 

Institution or Oivu Knuineers, at 6. 

Inetitcte or Induhtkiai Administration (at 28 Portland Place, W 1), 
at 6 80 — H hosier and others Discussion on Personnel Policy and 

Administration 

Rotal Peotooraphio Society or Great Britain at 7 —Symposium on 
Sensltometry — Dr W Clark General Conaldarattons of Seusltometry 
a* Applied to tfnund Recording —O R. Keith Sensltonietry in the 
Modem Film Laboratory —G S. Moore Precautions In Practical 
Bens i tome try —Miss G Geoghegan Demonstration of the Tallent 
Reflection Density Comparator 

Qoxarrr Miorosoomcal Cure (at 11 Chandoa Street, W 1), at 7 80.— 
Gofiaip Maeting > 

Rotal Anthropological iNwrmra, at 8.80 -A L. Armstrong Recant 
■xcavatlons in the Pin hole Cave, Creaswell Crag* 

Royal Aeronauticai Society (Students Section).—E Wieaer Air 
Ships (Lecture). * 

WEDNESDAY, fcwia 20 

Britibii Astronomical Association (at Blon College), at 6 

Gilbert White Feilowship (at 0 Queen Square, WCl\ at 6—Mias 
Bvelyn Chessman In the Ravage South BeaaJ Leo lure). 

Rotal Bocietv or Arts, at 8 —Sir Harold Carpenter Stainless Metal* 
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THUBSDAT, Aran. 50 

Royal Society, at 4.80— Dr A. B H Tut ton Determination of the 
Yard In Wave Lengths of Light.—U B. Evans, L O Bannister, and 
8 C Britton The Velocity of Corrosion from the Electrochemical 
Standpoint.—T L. Kckeraley On the Connexion between the Bay 
Theory of Electric Waves and Dynamics. * 

Linmban Society or London, at 6 —Dr G S Oarter Aerial anu 
Aquatlo Respiration —Dr E 8 Bern mens Hydrolysis In Living 
Plants by Polarised Light Effect of Blue Skylight on Plant Metabolism 
— Dr J M Dalziel Hairs Lining the I^ocnlt of Fruits of Species oi 
J arinarium 

Institution or Electrical Engineer! at 6 —Presentation of the 
Faraday Medal to C H. Merx —Prof W L Bragg The Architecture 
of Solids (Keh in Lecture). 

Institution or Locomotive Engineers (at Institution of Mechanloal 
Engineers), at 6—MU* V W Holmes A Newand Infinitely Variable 
Poppet Valve Gear 

ttoYAr Aeronauticai Society (at Royal Boclety of Art*), at 6.80 — Dr 
At Curry Aerodynamics of Ball* (Lecture) 


FRIDAY, Mat 1 

Ckkamic Bikikty (Building Materials 8ocUon) (at Imperial College of 
Science and "technology), at 10 80 a m — M Bairett Night Arohttec 
ture —W A McIntyre Durability of lerra ( utta with Particular 
Reference In the Filling of Blocks -M Barrett Stock Terra Cotta— 
M Barrett Metallised Terra Cotta — At 2 80 — E R K Cole Kiln 
Products in Architecture -G Haworth Informal Talk on Modern 
Machinery Used jn Three Processes of Brick making, 4 * S*mi plastic, 
Stiff plastic, and I loatic Wire Cut.—W Emery Notes on the firing 
of a Blue Brick Oven 

Royai Society or Medicine (Otology Section) (Annual General Meet 
Ing) at 10 80 a m —Dr Schmaltz The Physical Phenomena Occurring 
In the Semi circular Canals during Rotatory and Thermic Stln ulatlon 
— Dr LI W Barber Eruptions Involving the External Auditory 
Meatus —Discussion Nou malignant Disease* of the External Ear 
and Auditory Meatus 

Royai Astronomu ai Society (Geophysical Discussion), at 4 80 —Dr 
G M B Dobson Variations and Distribution of Atmospheric Ozone 

Physical 8t>cimv (at Imperial College of Science), at 6—Prof J K 
1 ennard Jones Cohesion (Lecture). 

Royal Institution or Great Britain at 6 — Annual Meeting 

Royai Society or* MtniriYE (Laryngology Section) (Annual General 
Meeting), at ft - Prof (1 Portunann A Big Tumour of the Deep 
Regions of the Face Removed by Operation, with Cure—Dr A 
Brown Kelly, I)r D R Paterson, and others Discussion on Obatfuc 
tlon at the Upi>er End of the Osophagus (Excluding Pharyngeal 
Diverticula) 

Royal Sanitary Institute (at Town Hall Batley), at 6 —Councillor 
H Orothers and Councillor El B Houldaworth Housing, with 
Special Reference to the Housing Act, 1980, from the Aspect of a 
Town Councillor —Dr T Gibson and H Hornby Housing, with 
Bpeoisl Reference to the Housing Act, 1080 from the Administrative 
8t and point 

Natio <ai Institute or Induhtriai Psyi holooy (at Royal Society of 
Arts) at a—Mias 8, BeYington The Causes of Juvenile Drifting — 
A. H Seymour Personnel Work in Modem Industry 

Institution or Electrical Enoinenrs (Meter and Instrument Section) 
at 7 —Prof W M Thornton High Voltage Preoiston Measurements 
(Lecture). 

Institution or Mechanical Bnoineers (Informal Meeting), at 7 —H 
Crowe ar v *rs Discussion on Hydraulic Valves 

GaoLOoiaT^HSS iation (at University College), at 7 B0 —Prof P G H 
Boswell Inc loclal Deposit of East Anglia, with Kapeolal Reference 
to tha Industrie* of Early Man 

Royal floenmr or Midioini (Anwsthetloa Section), at 8 30 —Annual 
General Meeting 

Rotal In«titution or Great Britain, at 9 —Prof D Arcy W Thompson 
Charlotte Bronte In Brussels. 


SATURDAY, May 2 

Royal Sanitary Institute (at Town Hall, Batley), at 10 a h —Major 
D S Rabaglfatl and other* Diwmwion on The Practical Value of 
Meat Inspection 

Institution or Elxutbioal Enci re ebbs (Meter and Instrument Section) 
(at Cambridge). 


PUBLIC LICTURU 

TUESDAY, Aprii 28 

London School or Economics, at 5 —Prof L. Hogben Some Aspects 
of Human Inheritance (1) The Biology of Twinning 

London School or Byoiinn and Tropical Mkdutihi (Public Health 
Division), at 6 —Pyof FAB Crew* Laws of Inheritance (Suocaad 
ing Leoturae on April 29, 30, and May 1 ) 

WEDNESDAY, April 20 

University Com bob Hobpitai Medicai School, at 5 80 —Prof O 
Fdrsfcer Neurology (Succeeding Leotures on April 30 and May ] ) 

THURSDAY, April 80, 

University College, London, at ft 90 —M Aubert Lea origins* de I 
Voflto sur Crolafte d Ogives. (Succeeding Lecture on May 1 ) 

FRIDAY, Mat 1 

Unitersitt College, London, at 5.—Prof B Aahmole History of 
Anolent Sculpture 
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CONTENTS PA( r 

Medicine and Science 653 

The Anthropology of Africa By Prof B Malinowski 655 
Conduction in Electrolytes By Dr Allan Ferguson 657 
The Passing of Woad By Dr E F Armstrong, 

FRS 658 

Our Bookshelf 659 

Letters to the Editor 

Stellar Structure—Prof H N Russell and R d'E 
Atkinson 061 

Emission Bands in the Mercury Spectrum under 
Low Excitation —The Right Hon Lord Rayleigh, 
FRS 662 

Proton and Electron —Prof H S Allen, FRS 662 

Low Altitude Aurora —Dr G C Simpson, FRS 663 
The Molecular Weights of Proteins —W T 
Astbury and H J woods 663 

The Stability Region of Insoluble Proteins 
—J B Speatman and Mercia C Hirst 065 

Relation between Charge and Stability of 
Colloidal Gold —G M Nabar and Dr B N 
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Medicine and Science. 

HE advancement of medicine is an object 
winch can scarcely fail to be universally 
desired, and the discussion of the principles that 
govern it is therefore a matter of perennial interest 
It is in itself an evidence of healthy life that such 
discussion should have been active of late and should 
have been contributed to influentially from several 
different asp>ects * 

The fundamental process at work in progressive 
medicine to day is the gradual acquisition by it 
of the qualities of an applied science Although 
this development must be regarded as the inevitable 
course of sound advance, it is beset by certain diffi¬ 
culties inherent m the very nature of the case which 
give to the situation of medicine a special interest 
from the point of view of method One of these 
difficulties is the result of what wo may call the 
historical setting m which science applied to 
medicine finds itself 

When science is given a wholly new contact with 
practical affairs, the applied science that thereupon 
grows up develops, as it wero, in virgin soil, with 
nothing to hope from the eo operation or to fear 
from the conservatism of any antecedent practical 
art m the same field In these circumstances, 
tho now activity may develop uneventfully as a 
straightforward applied science , such, for example, 
has been, from this point of view, the situation of 
electrical engineering When science is applied to 
a field already occupied by a vigorous practical 
art, however, the contact of the two different dis¬ 
ciplines may result in a certain wasteful discrepancy 
of ideals and effort In some degree this has been 
the situation of scientific agriculture in its relation 
with the ancient practical art of farming , it is still 
more clearly the situation of applied science in 
medicine Here science finds the ground already 
occupied by one of tho most ancient, vigorous, and 
learned of the practical arts It must be recognised 
that the two disciplines, although in favourable 
circumstances capable of most fruitful co-operation, 
do not possess any strong natural affinity for one 
another One of the aspects of this relative incom¬ 
patibility is shown in the inveterate endeavour of 
science to bring every individual problem within 
the range of principles of general validity, while the 
strength of the practical art is its regard for the 
uniqueness of the individual case 

* The following contribution! may be mentioned both for theli 
importance and their representative variety of outlook Observa¬ 
tions on Research fn Medicine , by Sir Thomas Lewis, But Mod 
<Jour , Mar 15, 1030, •* A Discussion on Research in Clinical Medicine ” 
by Dr J Ryle and others, Proc Roy Soc Mod , Oct 28,1050, * The 
Scjenoe of Medicine ", by Lord Moynlhan, the Lancet , Oct 11,1050 
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A second obstacle that applied science in medi¬ 
cine has to overcome is inherent in the biological 
situation of man It is the consequence of the 
wide gap in structure, and still more in function, 
that separates man from any other animal The 
extent of this sepaiation lias perhaps not always 
been fully recogrused , it is, however, undoubtedly 
of importance, not only m complicating the apphea 
tion to man of the results of animal experiment, 
but also because of the doubt it raises whether 
certain activities of man on which knowledge is 
urgently needed by medicine can even bo illustrated, 
much less elucidated, by experiments on animals 
The recognition of this difficulty has caused greater 
and greatci attention to he given to the use of 
direct experimentation m man himself-'-the only 
means of acquiring knowledge about him that fiom 
the point of view of method is wholly unexception 
able It is, howevei, of necessarily limited range, 
so that for the general progress of knowledge m 
scientific medicine we must continue to depend 
chiefly on animal experiment and on our ability to 
apply its result h to man 

Although man’s place m Natme has been and 
still is a favounk theme of the post-Darwinian 
biologist, it has, for reasons historically obvious, 
very naturally been defined chiefly with an eye to 
stiucture and to unities and resemblances with the 
rest of the living world The time lias now come 
when in the interests of medicine a more exact and 
critical orientation is neccssaiy, winch must concern 
itself essentially with function and not less with 
dissimilarities than with likenesses On the elabora¬ 
tion of such a science of eompaiative function in 
health and in disease the progress of medicine is 
likely to come more and more to depend Much 
of the material for such a study exists already in 
the immense accumulation of the facts of human 
behavioui made by clinical medicine from time 
immemorial 

In this connexion, somi comment on the general 
value of the clinical method os an implement of 
research should perhaps be made There can be 
no doubt that, as a method of fundamental inquiry, 
that characteristic of the clinical physician has been 
far outdistanced by that of strict scientific expen¬ 
men t This fact has led to the suggestion that the 
time honoured method of the clinician, the method 
of Addison and Bnght, o t Paget and Hughlings 
Jackson, has little or nothing to offer for the 
future of mediflme Sinc$ the acceptance of this 
doctrine could scarcely fail to have important prac 
tical consequences, some examination of it is desir¬ 
able The great strokes of the clinical method have 
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usually been made by the use of observation acute 
and patient rather than systematic, with a certain 
amount of not very strict experiment, both guided 
by a penetrating intuition and a profound famd^ 
anty with the subject of inquiry These success^ 
have therefore been won by men whose mentor 
powers enabled them to use an imperfect instru¬ 
ment with a certain large indifference to its defects 
Lacking the intuition of his great predecessors, the 
clinical worker must pay more attention to perfect¬ 
ing the msti ument if he is to get substantial results 
Kvcry opportunity to introduce standards of scien¬ 
tific seventy must bo taken, observation must be 
systematic and exact, and the most must be made 
of any occasional chance to submit an issue to 
experiment Purely cluneal inquiry never has been 
and never can be the equal of experiment in the 
attack on a problem stage by stage until a final 
solution is reached, but if every opportunity is 
taken to naturalise in it standards of scientific 
seventy, it has within its range innumerable import¬ 
ant problems that it should be thoroughly able to 
solve 

Whatever successes may await a clinical medicine 
thus oriented more definitely towards the standards 
of science, there can be no doubt that it is the experi¬ 
mental method, in all its seventy and in the hands 
of the appropriately educated expert, on which 
the substantial progress of medicuie essentially 
depends How best this great instrument can be 
directed upon the work before it is a matter on 
which very naturally there is difference of opimon 
Perhaps the most important practical problem yet 
in dissuasion is to decide the relative claims of what 
have been called 4 free ’ research and * directed ’ 
research that is to say, inquiry which follows 
the natural evolution of its subject, and inquiry in 
which specific problems are allotted to the worker 
for solution There can be no question that in the 
sciences on which medicine depends, os in all other 
sciences, complete freedom of research is indispens¬ 
able , however academic, however remote from 
any kind of usefulness inquiry following its own 
course may seem to become, any restraint, in the 
supposed interests of practical ends, is wholly in¬ 
admissible There is, however, another aspect of 
the case which must be considered The practical 
clinician finds himself surrounded by problems 
which seem soluble by skilled experiment and of 
which solutions are urgently necessary m tju 
interests of his art He sees that the great bulk™ 
research in physiology and even pathology has little 
or no direct bearing on his immediate difficulties 
Aware as he is that one of the most effective 
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Instruments used by these sciences—operative sur¬ 
gery—was given to them by his own art, he cannot 
but feel that the debt might be repaid in some 
more tangible form than has yet been the case 
I The demand by the clinical worker that in his 
special problems he should have at his disposal tho 
full advantage of skilled experimental research, just 
as it doubtless is, can obviously not be mot by 
deflecting resources now devoted to ‘ free ’ research 
It seems to call for establishments specially directed 
to the purpose and staffed in part by those whose 
ultimate interests are likely to be in some branch 
of tho practical art, but who by serving an appren 
ticeslup in experimental science would contribute 
to the advancement of practical medicine directly 
by working on its problems and indirectly by infil 
tiating its ranks with the scientifically trained 
In a remote way, the same interests, as well as those 
of the whole of human biology, are being served by 
that re discovery of man which is now so happily 
at tv oik in the physiological and pathological fields 
It is earnestly to be hoped that this process will 
continue, for by bringing clinical and scientific 
workers together it will help the experimental 
sciences in their not always successful struggle 
aganist orthodox rigidity, and will help the ancient 
practical art of medicine in its difficult transforma¬ 
tion into an applied science 


The Anthropology of Africa 

Descriptive Sociology or Groups of Sociological 
Facts classified and arranged by Herbert Spencer 
Division 1, No 4, Part 2 A African Races 
(Pygmies, Bantu , Equatorial Hybrid Tribes , 
Sudamc Peoples , Nilotic*, Nilo-11 amities, Fulani, 
Khoisan) Compiled and abstracted upon the 
Plan organized by Herbert Spencer by E 
Torday A re issue of the Volume originally 
compiled by Dr David Duncan, entirely re 
written Issued by Mr Spencer’s Trustees 
(T W Hill, Editor) Pp vu + 385 (London 
Williams and Norgate, Ltd , 1930 ) 105# net 

NE of the moat telling symptoms of vitality in 
science is the fruitfulness of its practical 
applications Anthropology, the science of man, 
has so far kept almost completely aloof from any 
<hrect concern in human affairs, as sublime an 
example of sterility beautiful as the theory of 
mpibers But this is an anomalous condition, 
Rid at present public interest as well as political 
conscience are moving towards a better under¬ 
standing of the governed races so that they might 
be better governed 
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The centre of colonial studies at Oxford, Rhodes 
House, the International Institute for the Study 
of African Languages and Cultures, with its prin¬ 
cipal seat m London, developments at various 
universities in Great Britain, and such valuable 
literary contributions as Buell’s “ Native Problem 
in Africa ”, are all signs of this gathering interest 

It is only fair that an anthropologist, specially 
keon about the practical applications of his science, 
should pay tribute to Nature for the part it has 
taken in the movement of humanising anthropology 
and making it more efficient If anthropology 
ever becomes an acknowledged force in colomal 
affairs and receives tho full academic recognition 
which is its due, this will be, to a considerable 
extent, thanks to tho good offices of Nature 
At present it is well to put on record that there 
is but one full time chair of anthropology in the 
British Isles , the teaching of colomal cadets is 
not earned out at all m tho University of Lon¬ 
don, where tins chair exists , and in those umversi 
ties where the colomal probationers are trained, 
anthropology is an optional subject and is con¬ 
fined to what must be a lidiculously inadequate 
smattering of twenty hours m all This, of course, 
is negligible, especially if wo remember that m 
other countries, with a colonial tradition as long 
as that of Holland or France or as shoit as that 
of Belgium, from three to five years are lequired 
for the special training of future administrators 
This docs not mean to say that an anthropologic¬ 
ally trained Belgian administrator has shown 
himself so far to be better than an untrained 
Britisher, but that tho educated British official 
would probably be the best of all 

The present volume, Mr E Torday’s “ African 
Races ”, brings these reflections to the reader’s 
mind The book deals with Africa, which is by 
far the most important contment as regards 
colonial problems , and it is written by a scholar 
of international reputation Mr Enul Torday is 
at once a pioneer field-worker, a man of full 
academic qualifications, though without formal 
academic claims, and one of tho supporters of 
what is now known as the ‘ functional school of 
anthropology ’, a school which has been foremost 
m the application of anthropological theory to 
practical affairs 

The functional school explains institutions, 
customs, and beliefs, not by their antecedents but 
by the part which they play as living forces within 
a living culture Functional anthropology con¬ 
sists m now methods and a body of principles 
which have arisen out of field-work, and which, 
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on the other hand, are largely inspired by the 
need for practical applications Modern field¬ 
work, done by trained specialists with a good 
knowledge of native languages and over periods 
of prolonged residence, has forced us to recognise 
that whereas it is easy to collect a body of formulas 
as to what natives are supposed to do, it is difficult 
to describe how ideas, customs, and institutions 
actually work in tribal life The dynamic study 
of a primitive society reveals that human culture 
is a very complex type of reality, subject to scien¬ 
tific laws of its own The discovery of the laws 
of cultural process and of the functional relation 
between its various aspects and elements is the 
main field of functional theory 

A theory giving clear insight into the nature of 
culture is indispensable for anyone who sets out 
to make observations on a hitherto unrecorded 
type of human society No student of exact 
science or of biology would dream of sending a 
plumber or a bookmaker or a lady typist into the 
laboratory and of relying upon his or her amateur 
observations Experiments done without theo¬ 
retical preparation or knowledge of the problems 
would, as a matter of course, be regarded as worth¬ 
less in physics, chemistry, or biology Yet in 
anthropology we have so far been forced to rely 
on amateur observations, often given without any 
description of the method and the apparatus by 
means of which they were made 

Worse than that when trained specialists 
recently started to collect their own material in 
Africa, Oceania, or the South American jungle, 
they had no empirical theory as to the nature of 
primitive culture, that is, of the reality which 
they were setting out to observe What they 
were given were hypothetical speculations of the 
retrospective schools, the evolutionists and the 
diffusiomsts But the theories of origin or of 
historical migrations transplant us in their ex¬ 
planatory setting into a dim past—from six to 
sixty thousand years back The observer, as 
often as not a partisan of one theory or another, 
had his mind turned backwards, riveted on hypo¬ 
theses and conjectures which made him see the 
present through the haze of the past, which made 
him focus on details and elements significant not 
in their actual context and m their mutual rela¬ 
tions, but as rebes of sometiung which was no 
more and, except in speculation, had perhaps never 
existed * r 

Functional anthropology aims at the reproduc¬ 
tion of the native point of view and the native 
perspective combined with sociological knowledge 
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of what is essential and vital m human institutions. 
The details of daily life, for example, the organisa¬ 
tion of the household and the family, the type 
of economic activities, the sanctions of law ami- 
custom, which so far have received but little atteu^g 
tion, have come to be, in functional research, o t* 
primary importance All that really matters to 
the native, all that really serves to maintain order 
and integrity m a primitive culture and primitive 
society, is selected as the main bject for anthro¬ 
pological study It is clear th\ 4ich a reorienta¬ 
tion of field work and theory a\ V by tho criteria 
of dynamio relevancy brings i ctional anthro- 
pology immediately into touch with practical 
concerns 

Mr Emil Torday is one of the pioneer minds irt 
this now sohool His field-work, earned out under* 
ideal conditions, that is, dunng prolonged residence 
and through the medium of the vernaoular, gives 
us a full picture of tnhal life and is never confined 
to cunous and sensational details 

In the present computation of facts, Mr Torday 
proceeds throughout according to the rules of the 
functional method, that is, by the entena of relev¬ 
ancy, function, and social value As is the case 
in all scientific work, it is the selection which 
really matters, the emphasis on the relevant, the 
subordination of the accidental In doing this, 
Mr Torday hod an ardous task, for he was severely 
handicapped by the exacting conditions of the 
Herbert Spencer Trust, which lays down the 
subject matter, the headings, the order, as well as 
the relation betwoen the geographical and the 
systematic divisions of the material By the 
introduction of a concise but extremely helpful 
table of contents, by adding illuminating sub¬ 
headings and cross-references, Mr Torday was 
able to palliate some of the inadequacies of the 
original Herbert Spencer plan By adding copious 
critical notes to the quotations, Mr Torday places 
the data in the right perspective, correlates the 
observations of the various authors, and establishes 
the functional aspect of the material at his disposal 
But it seems necessary once more to urge the 
Trustees, who, I know, are fully aware of the 
inadequacies of the present plan, that energetao 
steps should be taken to a complete revision of the 
bequest 

As it stands, the book is a most tantalising pro¬ 
duction The field-worker, th&administrator, tha 
missionary, and even the traveller could use ™ 
with the greatest profit on the spot in Africa But) 
how is he to carry a volume 1} ft by I ft and 
twelve pounds in weight unless a special means of 
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transport and a scaffolding or lectern be provided 
to read it l It would be necessary in the wilds of 
Africa to charter an elephant, a oamel, or at least 
aji a 88 or a Ford lorry in order to make it the 
* handy guide-book of Africa to which title it 
has full claim Had it been published in a port¬ 
able size, and had it been allowed to Mr Torday 
to divide the maternal geographically, this book 
might have consisted of several volumes, each 
relevant to one particular area, each portable, 
and the whole of the greatest practical utility 
Again, it is a thousand pities that a writer of Mr 
Torday’s eminence should be compelled to make 
& mere compilation with comments and cross- 
ref ertnoes only, and limit his original contribution 
to an all too short preface This, written with the 
weight, attractiveness, and convincing clarity for 
which Mr Torday is well known, among others 
through his “ Causenes Congolaises contains a 
brief exposition of the functional point of view, 
illuminating sidelines on the nature of African 
races, especially of the Hanutes, Pygmies, and the 
Bantu, and it gives us also a summary of the 
enormous advances attamed by African studies 
since 1875, when the first version of “ African 
Races ” had been contributed as a volume of 
Herbert Spencer's “ Descriptive Sociology ” 
f The excellent map contributed by Miss Ursula 
Torday will be a boon, not only in the use of this 
volume, but also for African anthropology m 
general B Malinowski 

Conduction in Electrolytes 

(1) Electrolytic Conduction By Prof F H New¬ 
man Pp xii + 441 (London Chapman and 

Hall, Ltd , 1930 ) 25s net 

(2) The Electrochemistry of Solutions By Dr S 
Gladstone Pp x + 470 (London Methuen 
and Co , Ltd , 1930 ) 21a net 

HE study of physical science is extraordinarily 
fascinating nowadays We see much farther, 
even if we see a little less clearly than our grand¬ 
parents saw—or thought that they saw Our most 
innocent experiments and observations are weighted 
with philosophical and theological implications of 
cosmic importance We make measurements that 
are each year more and more exact, and find our¬ 
selves committed to a principle of indeterminacy 

P e read of a quantum mechanics which, m a praise- 
>rthy endeavour to escape from those mechanical 
pictures which are based on an extrapolation of our 
large-scale experiences, employs a symbolism in 
which the exact nature of the symbols employed 
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remains unspecified Naturam txpeUas fwrea , 

and the heroic exponents of these latest symbolic 
methods—latest, though not novel, for are they not 
closely related to the ideals of Kirchhoff ?—find 
themselves compelled, willy-nilly, to use terms and 
concepts based on those of our everyday experi¬ 
ence 

It is all very interesting, but it is none the less 
pleasant to find that there are corners in the realm 
of science where a consistent scheme can be built 
up on a basis of ‘ ordinary ’ space-time perceptions, 
where the principle of indeterminacy is not, where 
the motion of ions through a viscous fluid is de¬ 
termined (perhaps a little doubtfully) by Stokes's 
law, and where a modern theory of strong electro¬ 
lytes may bo based on nothing more unusual than 
Boltzmann’s principle and Poisson’s equation The 
theory of electrolytic conduction and the technique 
of the measurements associated therewith are in a 
state sufficiently stable to make it worth while to 
attempt an assessment of the condition of this 
important branch of physical science, and the two 
volumes here reviewed cover the topics of greatest 
importance m a very comprehensive and system¬ 
atic manner 

(I) Prof Newman s book is written by a teacher 
who has a lively and sympathetic appreciation of 
the difficulties which confront an intelligent and 
conscientious reader The work, which will provide 
stimulating reading for a university student of 
honours grade, builds up the subject from the very 
elements In a laudable desire to give the reader 
all that ho needs between the covers of a single 
volume, the author loads off with a condensed but 
very clear sketch of thermodynamic principles, 
^hich includes a discussion of tile usual relations 
between osmotic pressure and boiling or freezing 
points, of thermodynamic potential and free energy, 
of tli© Nernst heat theoiem, the phase rule, and the 
Gibbs adsorption equation (Condensation has its 
dangers, however, and, admirable though the sura 
mary is, we confess to a dislike of the dictum that 

(dQ/T) 0 for an irreversible cycle , while the un¬ 
adorned statement that, if SQ is the amount of 
heat passing (by conduction) from a body at a tem¬ 
perature T x to a body at a temperatures T v then 
the net gam of entropy is Q/T 8 ) - (t>Q/T,) t raises 
more doubts than it resolves 

The mam body of the book covers a wide field 
Starting from the fundamental Arrhenius concept 
of spontaneous dissociation, the author develops a 
general view of the problem of electrolytic con¬ 
ductance, and then proceeds to treat in detail of 
iomc migration, ionic equilibria, oells and eleotro- 
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motive force, electro capillarity, polarisation, the 
measurement of electrolytic resistance, theories of 
electrolytic solution, and technical applications 
A reasonably full bibliography accompanies each 
chapter, and a reader who has used the book in¬ 
telligently will hud its perusal a very useful pre 
paiation for an attack on research problems in 
electrolysis 

It has boen the reviewer’s experience that one 
branch of experimental work, and that branch one 
of fundamental importance, has been shrouded in a 
quite umiec essary mystery We refei to the mea 
surement of electrolytic resistance, where it is not 
uncommon to find an experimenter capable of, and 
actually making, very precise determmations with 
but a cloudy idea of the exact conditions under 
which mductance and capacity effects are balanced 
out, and of the relation between impedance and re¬ 
sistance Prof Newman s chapter on electrolytic 
resistance measurement, wherein he discusses very 
clearly and straightforwardly the application of 
the ordinary alternating current equations to the 
bndge system involved, should do useful service in 
dispelling this mystery His descriptions and dia 
grams of tht experimental methods used, including 
that of ti valve oscillator as a source of alternating 
current, are cltai and up to date But we note 
that he begins the chapter with the remark that 
“ as shown by Kohlrausch 

A 7 0 sin pi ^Ri Pjidt \ 

developing the theoiv fiom this equation Prof 
Newman lias been so thorough, within the limits of 
his four hundred und forty pages, in his treatment 
of fundamentals that it stems a pity that he should 
pass over this important txpiesmoti without moie 
detailed discussion, and we tiust that m a later 
edition of lus work he will remedy tins omission 
The chaptci on theories of electiolysis gives a 
very useful lesurm of the various theories of strong 
and of weak ekctrolvtes, and the exposition of the 
Debye Hhcktl theory and of the subsequent tie 
velopmonts by Onsager is very demly put 

(2) The bias of Di Glasstone s treatise is indi¬ 
cated by its title being, as compared with Prof 
New man’s book, t onsiderably fuller m its discussion 
of those topics which are usually associated with an 
advanced course of physical chemistry He, again, 
starts fumi the fundamentals', and while his dis 
Mission of the methods and theory of resistance 
measurements is *r little more restricted than that 
of Pi of Newman, he gives us a more detailed treat¬ 
ment of topics such as overvoltage, depolarisation, 
the theory of amphoteric electrolytes, and the 
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theory of reversible cells, which last topic is treated 
m very considerable detail 

In discussing the elementary theory of ionic 
migration and concentration changes, Dr Glasstone 
makes use of the usual picture of chains of oppo¬ 
sitely moving positive and negative ions , it would 
add much to the interest of his treatment were he 
to give some reference to the critical paper dealing 
with this method of illustrating the process which 
was read by Prof S W *J Smith some years ago 
before the Physical Society (Proceedings of the 
Physical Society, 28, 148 , 1910) Neither book 
contains a reference to the simple and elegant 
algebraic treatment of this problem which was ad¬ 
vanced by Larmor in his Adams prize ©3say on 
“ ASther and Matter ” (p 289, Appendix C, on 
Electrolysis) 

The choice of topics lies entirely within the 
author a province , but the reviewer feels that it 
would add considerably to the value of an interest¬ 
ing treatise were Dr Glasstone to consider in some 
little detail Smith’s very interesting experiments 
on the potential difference developed at the inter¬ 
face between two electrolytic solutions, and on the 
related problems of the asymmetric nature of the 
surface tension potential curve for a capillary 
electrometer 

The two books are in some measure comple 
montary and, taken togcthei, give a conspectus of 
results and theories in this department of physical 
science which will bo invaluable to physicists and 
to physical chemists, and will provide the research 
student with a mine of indispensable information 

Allan Fkrufson 

The Passing of Woad 

The Woad Plant and its Dye By the late Dr 
Jamieson B Hurry Pp xxvm + J2S + 17 plates 
(London Oxford University Press, 1930) 
21s net 

R IT AIN has always been fortunate in its 
amateur scientific workers men, by nc 
means real amateurs in science, who find delight 
in the intervals of a busy life in following seriously 
some definite line of investigation Of this category 
was the late Dr Hurry, who, in the midst of a very 
crowded careei as a medical practitioner in Read 
mg, was vet able to study systematically and as a 
most careful monographer to render signal aervuM 
to knowledge Quito why he chose to tell the stofl 
of the woad plant is not revealed, but he had a 
lifelong interest in economic botany and at hu 
home he established an educational garden and 
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museum The woad plant and its famouB blue dye 
are studied from an international point of view, and 
the book aims both at giving a comprehensive 
fecoount of the industry in several countries and 
emphasising so many other points of view that it 
becomes a contribution to our knowledge of the 
social and industrial life of the Middle Ages 

Successive okapters deal with the cultivation and 
manufacture of wood, its use in the fermentation 
vat, the extraction of the glucoside, indioan, sue 
ceeded by an historical account of the industry in 
Britain, France, Germany, and Italy Economic 
questions have next place, followed by a full 
account of the old world lore relating to the place 
of woad in herbals and in therapeutics Final 
sections are devoted to the protection by legislation 
and the death of the woad industry 

Dr Hurry’s name is a sufficient guarantee of 
the thoroughness and careful attention to detail 
which characterise the book , withal it is attractive 
reading for those who appreciate broad and hl>cral 
treatment of what might appear to be a specialist 
subject There have been two cases in the woad 
industry The first was when in the seventeenth 
century trade routes were of^ened up to India and 
the dye, extracted from material made in Europe, 
was threatened by imports from that country 
The Dutch East India Company, formed in 1031, 
in course of time imported sufficient indigo into 
Holland to supply the needs of the whole world 
At much the same time, logwood and Brazil wood 
also appealed on the scene, so there is little wonder 
a strenuous campaign took place to sec me pro¬ 
tective legislation in fa\our of the indigenous 
dye, the woad merchants were so successful as to 
induce various governments to prohibit entirely 
the use of exotic indigo Even the death j>enalty 
threatened those who infringed the protective Jaws 
then passed As is well known, protection failed, 
the superiority and the cheapness of exotic indigo 
could not be gainsaid In Germany, too, the Thirty 
Years’ War destroyed the woad fields and the 
Villages of Thuringia 

The second cusis was due to the advance of 
synthetical organic chemistiy Synthetic indigo 
was first made in the laboratory, starting out from 
aniline , and then after some years of persistent 
effort, at the time regarded as a model piece of 
industrial research, and the expenditure of vei;y 
jkrge sums of money its economical mdustnal 
®nroduction was achieved shortly before 1900 A 
fierce struggle between the natural and the artificial 
product ensued, fought with the utmost eneigy 
and often bitterness on both sides Indigo planting 
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m India became no longer profitable, and though 
scientific methods were introduced, yields increased, 
costs roduoed, the natural indigo could scarcely 
hold its own With the advent of the World War, 
first England and then the United States became 
makers of synthetic indigo, and at its conclusion 
joined battle with Germany primarily to secure 
the Chinese market Costs were drastically and 
suddenly reduced so that the natural product 
received its death blow overnight To day indigo 
is cheap enough, but it is doubtful if the makers 
profit the gain goes to the Chinese 

The economic history of woad is matched in 
interest by its botanical and by its chemical sig¬ 
nificance and by the legends which surround it 
The chemist has synthesiBed in his laboratory both 
indigo the dye, mdican the glucoside, and also 
bromoindigo and its glucoside “ the purple of the 
ancients ”, the Tynan purple of the Roman 
emperors, who obtained it from the tongue of a 
deep water mollusc Indigo was first brought to 
Romo about ad 60, so that the purple is of older 
date than the blue 

Tiie carpets at the Persian Exhibition in London 
have taught us anew of the wonderful and per¬ 
manent colours obtained fiom plants—woad, 
maddtr, Persian berries, and many others should 
bo grown at Kew and elsewhere suitably labelled 
to remind us of the contents of Nature s paint-box 

E ¥ Armstrong 


Our Bookshelf 

Da8 Tierreich eme Zusarnmensiellung urul Kenn 
zcichmmg der rezenten Tierforvien Gogrtindet 
von der Deutschen Zoologischen Gesellschaft 
Im Auftrage dor Preussischen Akademie dei 
Wissenschaften zu Berlin Lief 62 Mynapoda 
1 Gcophilomorpha Bearbeitet von Dr Graf 
Attems Pp xxm + 388 00 gold marks Lief 

63 Crustacea Copepoda 2 ('yclopoida Onatho 
st^oma Bearbeitet von F Kiefer Pp xvi + 102 
n p (Berlin mid Leipzig Walter de Gruyter 
und Co , 1929 ) 

Two further parts of this great work have iccently 
appeared, in each of which the hteiature of the 
respective subjects up to the beginning of 1929 has 
been considered 

(1) Dr Graf Attems prefaces the systematic part 
of his volume by an account of the external features 
of the (/hdopoda and of the epidermis and its glands, 
including the unicellular ventral glands of tho Geo- 
pbihds, oach cell of which is enveloped by a net¬ 
work of stxiated muscle fibnls There is a brief 
reference to the sense organs The characteis of the 
order Geophilomorpha are stated, the features of 
systematic importance are described, and a table 
is given for the separation of the ton families The 
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subsequent treatment follows the usual lines, with 
which those who have used the previous parts are 
familiar—a definition of each family, a key to its 
genera , a definition of each genus, and keys for the 
constituent species and subspecies lz8 recog¬ 
nised genera and 452 species are described , but 
there remain 17 genera and 190 species the 
position of which is uncertain, owing to insufficient 
diagnosis by their respective authors An appendix 
is devoted to an account of about a score of species, 
for the most part described after the preparation 
of the body of the work 

(2) The first suborder of the Copepoda—the 
Calanoida—formed the subject of the sixth volume 
(1898) of this work The present author briefly 
states the characters of the second suborder, the 
Cyclopoida, and its throe sections, the Gnatho 
stoma, Siphonostoma, and Poecilostoma The first 
of those sections forms the subject of this pait 
Thiee families with 18 genera and 192 definite 
epecioa are considered About 50 additional 
species are of uncertain position The author 
appears to have overlooked two new species of 
Cyclops described by G S Brody in 1910 Tins 
part will be of use not only to marine and fresh¬ 
water zoologists, but also to helminthologists who 
desire to determine the species of ('yclops which 
they find acting as intermediate hosts--for example* 
for the broad tape worm of man and for the guinea- 
worm 

Each part has a systematic index and nomen 
clator generum et subgenerum 

A Newton among Poets Shelley s Use of Science m 

Prometheus Unbound By Pi of Carl Garbo 

Pp xiv + 208 (Chapel Hill, NC University 

of North Carolina Press , London Oxford Uni 

versity Press, 1930) 13.9 bd not 

This valuable and interesting book is another proof 
of the bieadth of mind with which American pro 
fessois so often pursue their studies The bulk 
of the book is taken up by a summary of the 
scientific theories of Shelley’s time, and especially 
of the work of Humphry Davy and the poems of 
Erasmus Darwin which had appeared just before 
Shelley wrote his “ Queen Mab ” and “ Prometheus 
Unbound ” Tho result of applying these to the 
elucidation of the poems, and especially of the “ Pro¬ 
metheus ”, is highly eunous and instructive It was 
well known before that Shelley was passionately 
interested m science and fond of experiments in 
chemistry and electricity His father is reported 
to have once returned a hook on chemistry which 
Percy had borrowed, because it was “a forbidden 
thing at Eton ”, and Prof Whitehead, in “ Science 
and the Modern World ”, quotes a notable examplo 
of Shelley’s power of visualising an astronomical 
relation But no one before Prof Garbo has gone 
through the 41 Prometheus ” thoroughly with this 
thought in mind, and his conclusions generally 
command assent It is obvious that Shelley’s 
mind was steeped with the science of the time, and 
many of the most J&eautiful ajid transcendent 
passages are chemical or electrical experiments 
transfigured by poetic genius One might almost 
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t hink that Shelley was consciously trying to carry 
out the ideal of the poet of the future which Words 
worth sketches in the famous preface to the second 
edition of the 4 ‘ Lyrical Ballads” (1800) “The 
remotest discoveries of the Chemist, the Botanist 
or Mineralogist will be as proper objects of the 
poet’s art as any upon which it can be emploved 
And what is now called science, thus familiar 
mod to men, shall put on, as it were, a form of flesh 
and blood, the Poet lending his divine spirit to aid 
the ti ansformation ” We commend a consideration 
of this further connexion to Prof Garbo for his 
second edition F S M 

Life and Evolution an Introduction to General 
Biology By Prof S J Holmes Pp v+449 
(London A and C Black, Ltd , 1931 ) 12$ 0d 
net 

An elementary text book of biology, written by 
the professor of zoology in tho University of Cali¬ 
fornia, and designed, not so much to prepare 
students for further specialisation in a branch of 
biology, as to give a general view of biological 
probloms to those whose main energies are going 
to be directed m other fields The book is compre¬ 
hensive in scope, ranging from protoplasm and the 
cell theory, through the different forms of plant and 
animal life, to heredity, evolution, and eugenics 
Prof Holmes’s book was originally published in 
tho United States, and that edition was reviewed 
m Nature of June 5, 1926 For *he British 
edition, now before us, a number of minor revisions 
have been made in the text, and about twenty of 
the illustrations have boon changed or improved 
The most important revision, however, is the 
anglicising of the spelling throughout and the com¬ 
plete remodelling of the bibliography at the end 
of each c hapter foi the benefit of British readers 
Otherwise the book is identical with that already 
published in America 

Air Ministry Meteorological Office The Meteoro¬ 
logical Glossary (M O 22511 ) Socond edition, 
entirely rewritten In continuation of The 
Weather Map Published by the Authority of 
the Meteorological Committee Pp 233 + 12 
plates (London HM Stationery Office, 1930 ) 
4a Gd net 

This glossary shows signs of very thorough 
revision and is full of information in a compact 
and handy form, thereby fulfihng some of the 
functions of a text book There are charts and 
numerous diagrams, and a good deal of statistical 
and descriptive mformation about the climate of 
Great Britain is given under several of the head¬ 
ings, particularly m the section on rainfall It is 
difficult to think of any term in any way connected 
with meteorology that is not given a plaoe in the 
bold type headings, and the names equivalent to 
the English of a number of meteorological pheno¬ 
mena are given at the end of the volume in several 
languages, at the request of the International 
Meteorological Committee References m the 
articles to matters dealt with in other ports of the 
glossary convemently appear in italics 
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Letters to the Editor 

[The Editor doe* not hold himself responsible for 
< opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice w taken 
of anonymous communications ] 

Stellar Structure 

-6AN8TBA s recent determination of the temperatures 
of the 0 stars m planetary nebulte 1 makes it appear 
extremely likely that these stars are all generically 
in the * white dwarf ’ class, with moan densities 
far above anything known on the earth He hew 
found temperatures between 30,000° and 100,000° 
for about twenty of these objects, and yet their 
luminosities are comparatively small For a fairly 
typical nebular nucleus we may assume a photo 
graphic magnitude of 12 5 with a parallax of 0 002', 
making the absolute magnitude + 4, or about eight 
magnitudes fainter than typical galactic 0 stars It 
is, of course, true that the luminous efficiency falls off 
with rising teinperaturo in this range, but an increase 
m temperature at constant radius must always involve 
an increase in brightness, proportional, even m tho 
farthest part of the Rayloign-Jeans region, to at least 
the first power of the temperaturo Thus those stare 
must be of very small radius 

Zanstra obtains his figures from the difference 
between the measured brightness of the star and that 
of the nebula, which latter is assumed to be excited 
by the main (Schumann region) radiation of the star, 
and to convert all of it to long wave lengths The 
nebula thus performs the correction from visual to 
bolometrio magnitude for ue, as it were, if it does not 
do so completely, the star must be still hotter than 
is calculated Tho correction is found to vary botween 
2 and 7 or 7 5 magnitudes , m an average case it 
would be about 5 magnitudes, and the temperature 
would be rather more than 55,000° Such a star would 
then be about 6 9 magnitudes brighter than the sun 
bolometneally, with ten tunes its surface temperature , 
this means a radius 1/43 of the sun’s, so that even 
with the sun’s mass its density would l>o more than 
100,000 gm/cc 

The mosses aro, however, ceitainly greater In a 
typical planetary, the line of sight rotational velocity 
can be taken as 5 km /sec at 0' from tho nucleus and 
with a parallax of 0 002' this gives a mass 80 times 
the Bun’s 8 If the gas is partly suppoited by radiotion 
pressure, or if tho axis is inclined to the line of sight, 
the fgure comes out even greater This may be set 
off against the allowance for the mass of the nebular 
envelope The data indicate, therefore, a mean 
density of 10* or 10 7 gm /c c , which is greater than 
has even been suggested for any other bodies, and 
points conclusively to a degenerate state of matter 
These bodies appear to be at the upper end of a 
sequence of ‘ white * dwarfs, as may bo seen from the 
following summary 
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looks as if this sequence were roughly parallel to 
the mam sequence, probably separated from it by 
a sparsely populated band, ana with considerable 
scattering within it, at least, the general trend ts- 
evident, and the reason why no red stars of the 
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* collapsed * typo have been discovered is of course 
obvious 

There are grave difficulties in the assumption that 
the source of energy within these white dwarfs is 
of the same nature as that within giants and mam 
sequence stars, so that it soems worth while to point 
out that they have no veiy obvious need for a sub 
atomic soun e at all Just before degeneracy sets in, 
tho internal temperatui‘es must bo of tho order of at 
least 50 times those of a main sequence star built on 
the ‘diffuse* model, or fully 10* degrees, Milne’s 
calculation for tho companion of Sinus 8 indicates a 
central temperature not exceeding (but apparently 
approaching) 3 x 10® degrees The rate of ladiation 
or such a star is only about 1/100 of that of the sun, 
or say one calorie per gram in 00 years , taking the 
specific heat as 3 (when the gae is still on the edge of 
degeneracy) we see that there is an internal store of 
hoat sufficient foi radiation at the whito dwarf iate 
for something of the order of 10 n years Of course, 
the very fact that tho star is about to become de 
generate means that not nearly all the kmetic eneigy 
of the nuclei and electrons will actually bn available 
for radiation , nnu h of it must remain as zero point 
energy permanently in the star But against this we 
must sot the further energy to be obtained from such 
contraction as is still possible , at these email radii 
this energy is largo On the whole, then, the life of 
a white dwarf comes out, without any Hubatomic 
sources, entirely comparable with that of any star 
that derives its energy from the transmutation of 
hydrogen into heavier elements 

If tho available subatomic eneigy of a mam sequence 
star is exhaustible, the penod spent in the mam 
sequence will bo followed by one of gravitational 
contraction f in the early stages this will be rapid, 
because the radius is largo, anti because at least naif 
the energy gained will go into heating the interior of 
the star , in tho late stages, tho internal tempera 
turo will actually be falling giavitational oon 
traction will be very effective (it degeneracy is not 
too marked) and the rate of radiation will have 
become small The fairly lato stages will therefore 
be passed through very much more slowly than the 
early ones, and there will bo a marked statistical 
eomentiation of the stars at radii perhaps two or 
three times the minimum figuies calculated by 
Milne foi a fully degenerate star The minimum 
values are roughly Af" iy# /80 times the sun’s radius, for 
a star of mass M times that of the sun, and where 
the masses are known the radu are all of about 
the anticipated size Particulaily high densities are 
clearly to bo expected for the O stars In van 
Maanen’s star, with a radius of 0 007 times the sun, 
it is temptuig to suppose we have a massive star in a 
very late stage indeed , if Milne’s formula is applicable, 
the mass must be at least 8 times the sun, whicn would 
mean an Einstein shift corresponding to at least 700 
km /sec This could easily be tested by observation 

It is worth remarking that m a century or less the 
true radial velocity of a star of such large proper 
motion and parallax as this could be found from the 
second order term in the proper motion , the relativity 
effect, even if much smallei than 700 km /soc , could 
then be fairly definitely determined 

However that may he, we have now fairly good 
evidence that stars of all masses can 1 die 1 , this does 
not prove that transmutation rather than annihilation 
of matter is the source of stellar energy, but it clearly 
favours it For Milne’s theory leads to tho conclusion 
that a mainly or nearly degenerate star will have a 
central temperat ure that may be much less than, but 
cannot be greater than 3 9 x 10and this seems 
inadequate to stimulate a source of energy that was 
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not active in the mam sequence, especially if all stars 
have dense hot cores, as Milne believes Thus the 
very latest stages of degeneiacy, when tho specific 
heat m small and conti act ion difficult, must be lun 
through rapidlv, arid the total duiution of the white 
dwarf stage piobuhly is not much gi eater than we havo 
already rah ulatcd 1 he probable idative abundance 
of white dwarfs ih then somew'hat difficult to leionr lie 
with a, time scale of 10 13 or 10 M yours but lits well 
with the transmutation theory time stale 

Tho view that the nuclei of planotaiy nebulae are 
‘white d waif s’has, we now tint! already been pro 
pounded by Feans in “ Tho Universe Around Us”, pp 
*409 311 a hat we had both failed to notice this can be 
ext used if at all, only by tho great popularity of tho 
publication m which tho theory was announced, but 
we HUicoroly i egret tho ovei sight 111 the tipplit at ion 
t>f this result wo diffei from Joans, sine o ho tontativ oly 
plat ed those stai-s at tlio hoginning of stollai evolution, 
while wo place them, with tlio other white tlwurfs, at 
tho end 

H N RlJSSFLT 

Print (ton University. 

K u’E Atkinson 

Kutgeis University, 

Mai 31 

1 /at f \ntrophu#ih 2 n I MH1 

1 (t KubhiH I)iu,hu nml sti vvurf Aatmhonu j> 83 » 

* At oh Aot It ^ s 91 p id Ui30 


Emission Hands in tho Mercury Spectrum under 
Low Excitation 

Somf years ago I found a long senes of diffuse bands 
from A2943 to \2614 m tho absorption spectrum of a 
long column of mercury vapour 1 1 ho same senes 

was found independently and about the same time by 
Mohler and Mocuo 

Up to the piesont, these hands have novel Ficon 
obtained m omission I now laid that when menury 
vapour is fluorescing under tho iron arc (excitation 
from \2650 to \2537) those bands mo omitted and in 
much greater intensity if tho vapour is superheated 
Tho continuous omission from uncut \29J50 to \36<)0 
(maximum at X3J00) is also muc h mcreasod by suj>or 
heating, wlule tlio green visual fluorescence is ex 
tuigmshed So fur as my experiment* go, tho omission 
bands seem to l>o m close relation to tins continuous 
omission at A3300, though I am not jueparodat present 
to say that this ih invariably the c uso Much longer 
exposure*! ure required for tho bands tlian for A 4300, 
but when such expose ion are given, the bands appear 
as a kind of prolongation of the continuous omission 
Tho continuous legion it ih to ho noted* is at the loss 
rofrangtble ond of tho band senes, wFiore the band 
spacing m widest* and not beyond tlio convergence 
point, and tins continuous region, unlike the bands, 
is not known m absorption It will be important to 
examine tho absorption of the superheated vapour 

The remarkable phenomena connected with the 
band spectra of mercury, and tho long time of duration 
of the emission, are very complicated, and I think that 
speculation 1ms rather outrun our knowledge of tlie 
facte* wFnch is by no means adequate It is my aim 
to find out as much as possible under conditions of 
low frequency excitation, less thfrn tho frequency of 
the atomic resonance lino A2537 These conditions 
should reduce the problem to its simplest form 

RAV LEIGH 

Terlmg Place, Chelmsford, 7 
April 20 

1 Froe Roy Soe , A, vol 116, p 706, 1827 
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Proton and Electron 

The ratio of the mass of tho proton, Mr , to that of 
the electron* w e , is a pure number winch is likely to 
bo of considerable impoitancc in physical theoiy 
In a recent letter* Di W N Bond 1 has deduced for 
this ratio tho value 1846 5 7 i0 4 g with a probable error 
which should bo accurate to about ten pei cent 
Tins is veiy clone to tho 4 deflection ’ valuo of Birge,* 
1846 61 _l 2, but laigei than tlio ‘ spoctioscopic ’ value 
J 8 48 26 I 1 

I tic suggestion ot A P MathewH that 
Mr _ /i35\ * 

\ v J 

gives ic markable numerical concordance with Bond’s 
estimate, F>ut it seems, at prestnt, to have no theo 
ictual significance 

As Lh Bond has pointed out, the ielation proposed 
by Kojanskv 3 and also by Fddinglon, 4 which gives 

m , 10 

is not in good agicenunt with icceiit tvpcrirnontal 
dc tc iinitiations 

The same objtx turn applies to Witmcr’s hypothesis 1 * 
that 

— ■? (4S) 3 -- 184‘» 


| l vent me to add one moio suggestion to tlie many 
ulicady made as to the iatio ot these two masses 
tuith 6 Fias obtained a k markable lelation involving 
tlu constant ot gravitation, d and tho mass of tlie 
neution * which he icgaids as formed by tho com 
Fnnation of a positive and negative election Assum 
ing this mass to lie the same as that of tlio hydrogen 
atom, Mn his relation may bo written in the simplified 
foim 2bciGMg* - (U\p 2 whcio b /i/2tt This gives 
good agiceinc nt with experimental results 

Lhc power ot 16 which occurs in Faith’s lelation is 
introduced in considering tho number of anange 
monts m a 16 dimensional continuum as in Fkiding 
ton’s theoiy winch requires 10 paiametois foi the 
complete determination, of an election lor an 
election Inith finds a total ot Hi 19 possible arrange 
monts and foi a 4 neutron * ltt 32 distinct possibilities 
His formula sugge stod to me that the ratio of the 
masses of proton and elec Iron might be of the form 

(!T-1844 08 
m m \10/ 

Hero again, tho numbei 16 represents the number 
of paiametors oi 1 degrees of freedom ’ which, accord 
mg to Proca, 7 are charactcnstic of an electron 
These Pi oca classifies as 4 co ordinates, 4 moments, 
3 components of magnetic moment, 3 components of 
electric moment the mass, and the do Broglie wave 
length The piescnce of the integer 10 m the above 
relation may do explained by assuming that, of the 
16 clogieeH of freedom associated with an electron, 
6 are suppressed or 1 frozen ’ in the case of the positive 
election It is natuial to suppose that these are the 
three < omponentn of the electric moment and tho 
three component h of the magnetic moment, all of 
whicli are heic regarded a* having some real physical 
meaning for the negative eltetron Perhaps the 
proton, as contrasted with the negative electron, is 
simply 4 a hole in the ether ’ without electric or 
magnetic moment TIuh hypothesis reverses tha 
rftlas assigned to these two entities in 1913 by 3 
McLaren, who assumed that the positive electron 
was the magneton 

It is with some hesitation that I put forward this 
tentative suggestion, partly because the theory of 
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Furt.h seems to be based on somewhat uncertain 
assumptions, and also because the value suggested 
for the ratio of tho masses is not in exact agreement 
with either the ‘ deflet tion ’ or the ‘ specti oscopic ’ 
values 

H S Allfn 

The University, St Andrews, 

April 11 

1 W N Bond Natcri 127, 164 and n 557 1031 

* Tttrge l*hyn Rfp Supplement \ol 1 No 1 pp 1 71 1920 

1 Kojamaky NATnm 1*3, p 011 1029 

* Eddington, Natckb, 1>6 p 042 , 1030 

* Winner. Natckk 1*4 p ISO 1020 

* Mirth, t l h)fg /tdnrh , vol 30 p 805 1020 

* Moca, Journal dr Phymqw, p 235, Jul> 1030 


Low Altitude Aurora 

Mb Axel Oort in 1 has doscubod an observation 
whicii has i onvineed inm that tho amoin can appeal 
under the clouds 1 have also observed a similar 
phenomenon, but in < ti c umslancos which made it 
ooHSible foi mo to convince myself that the whole 
eftect was an illusion und that the aurma was above 
and not below the clouds 

In my opinion it would he unfoitunute if Mr 
Collin’s account should be accepted as good i videiu e 
that an amoin can appear ‘ onlv a tew thousand 
molios above tho giound esj>ocially in \ mvv of Prof 
Chapman’s important aiticle 2 in wln< h ho practically 
accepts tho evidence for low uuiou 

The essentials of Mi ('oilin'** ai c mint are as follows 
In tin afternoon ol Nov 10 1029 dining my stay 
m Abisko m not them Swtdon (N hit tiH 2U) I oh 
solved a rnthoi intensive animal jay of about 10 c 
appaii nt length and about £ appaiont bieadtli m the 
west south west below a (omptrlely tfoudy skif ” 

' Tho clouds, apparently situated behind the lay, 
went* of stiatifomi alto cumulus type and consisted 
of apparently thin and thick stiatu The ia\ began 
in ol m limit of a thin stiatuin, ciosscd over a thu k 
(mme dark) stiatum without appearing less interne here 
and vanished in oi in fiont of the next thin stiutuin 
In the east, similai clouds covered almost completely 
the skv and also tin full moon which was visible only 
a few times between the c loads Examining c ai efully 
the facts mentioned above in italic h, I could not c scape 
tho conclusion that the auroial ray must bo below the 
cl&uils, that is at only a few thousand mottos above 
the ground ” 

My experience is recorded m a papei, “ Atmospheric 
Electricity in High Latitudes ”, 3 winch desc nbes ob 
nervations made at Kurasjok, Norway (tt9 17' N , 
25° 35' E ), during twelve months, October 1903- 
September 1904 f wuote, p 92 

It has long been a mattei of controversy as to 
whether the aurora ever extonds into the lower regions 
of the atmosphere Seveial obseiveis positively 
affirm that they have seen it quite close to the ground 
Tins may be due to an optical illusion , one evening 
I was, for a conaidc rable time, in doubt as to whether 
the aurora was really under the clouds or not All 
over the sky were eletachod clouds, the clouds and 
spaces between them being of about the same size and 
shape Right across tho sky a long narrow aurora 
beam stretched, allowing bright and dark patches 
owing to the clouds It looked exactly as if the aurora 
beam ran along under the clouds, brightly illuminating 
the patches of cloud which it met In reality the 
^bright patches were the openings and not the clouds 
It took me a long time to make quite certain of this, 
and it was only by at last seeing a star in the middle 
of a bright patch that I could be (|uite certain ” 

It is clear that these two experiences were practic¬ 
ally identical, and there can be little doubt that what 
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Mr Corlin considered to be thicker paits in the cloud 
covering were really bioaks in tho cloud through which 
the daik sky could be seen In his case the illusion 
was piobably enhanced by the clouds near the moon 
showing dark < enties 

Although it is now twenty seven years since I made 
my observations, I clearly recollec t the difficulty I had 
m drciding what was cloud and what was clear ftky 
The illusion was most < onvincmg, and it 1 had not been 
able to see the stars m the pateIns which appeared to 
me to be illuminate d cloud I should have c ome to the 
samo tout 1 union as Mr Collin 

(I V Simpson 

Meteoi ological Ofih c, London 
Apnl 15 

1 \ vti nr \prll II p j *4 

* Is Aft in Mar 7 p ill 

* 1/itl Tram hoy Sor \ sol 205 p|> 01 97 IIMM 


The Molecular Weights of Proteins 

Onk of the most satisfactorv fealuus of iccent 
udvant (s m the X ray analysis of compounds of high 
moleculai we ight ha« been tho degu ( of co ordination 
between the effoits of the struttme analyst and tlioso 
of the chemist Especially is this true in the L&se 
of investigations of the stiuttme of cellulose and its 
derivatives The question of protein stiuc tme, flow 
over appeals to bring m its train problems of quite 
anothti older ot complexity, and it docs not seem 
to bo at all deal wlmt is connoted b\ the pi nano 
mole c ulai weights of piotc ms ’ Such X ray photo 
graphs of tibimmpioti ms as have bttn obtained point 
to tin pci iodic h petition ot compaiativi ly simplo 
units with impel feet ot v nimble side linkages In 
tho quest for chemical data to coin late with these 
it suits the ciystallographr i is at onto biought up 
against tho lemaikublo ubsc ivutums of Svedherg, 
that there are groups of soluble piotc ms of mole 
culm weights' which ate simple multiples of 34,500 
The pi esc nt situation is most simply descubod by 
([notations from two recent lottos 1 3 to Naiijrf 

1 ‘ The two most stliking dcmonsliaticms in 
iccent years ot such uniformity me afforded by 
hvedboig’s bnlhunt a]>pl icat um of tho ultrai entnfugo 
to dotoiinme tho paiticle mass of soluble piotems, 
classes ot molecular weight’ 1, 2 I, and ti times 
the common factor 14,500 being distinguished, and 
(lortcr and drondel s demonstiution that undei 
appropiiate conditions soluble proteins exhibit tho 
phenomenon of surface spreading on liquids and that 
all oci upy tho same suifat e area niespec five of paitiele 
mass (1 2, 3, or 0 times 34,500) Using Hvedbcrg’s 
c ommon fac tor 34 500 foi the basis of their calcula¬ 
tions, the Dutch woikeis obtain a value tox the radius 
of the unit particle (22 5 A ) identical with that de 
termmed by Svedberg experimentally " 

2 “ Three determinations of the sedimentation 

ecjintibrium of insulin at a pH of 0 7-b K gave as ft mean 
value for tho molecular weight 35 100, which within 
the limits of experimental error is the same as that 
for egg albumin, 34,500, and for Bence Jones pro 
tem, 35,000 The sedimentation equilibimm de 

terminations show that ciystalhne insulin is homo 
geneous with regard to moleculai weight, that is, 
the molecules uv the sample studied wore all of the 
same weight ” 

If now we considei this problem from the purely 
crystallographic point of view—and it has been 
demonstiated that proteins under certain conditions 
can give rise to X. ray crystal photographs—the 
numbers 1, 2, 3, and 6 immediately invite attention 
as being possible numbers of 1 molecules * which con 
go to form a unit of pattern The suggestion thus 
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arises that, provided we can explain the occurrence 
of the weight 34,500, the rest may be merely another 
auptx t of that grouping of molecules which is called 
crystalline But if this is ho, we have to account for 
the non oct urronen of the number 4, and the oxplana 
tion of thin gap must be given in terms of some out 
standing chat at tenstic of piotems in general 

In tmkr to explain the sequence of numbers 
observed it does not Boom necessary to invoke any 
thing more unfamiliar than the ordinary peptide 
chain, CO NH CHR CO NH CHR , which is built up 
of a succession of triads of wliu h the CO and NR 
gioups are unHutumtod , for if wo postulate that the 
CO and NIT groups of neighbouring (hams can be 
linked togethei by secondaiy valences, tlie following 
simple ciystallographic combinations 3 are at once 
available (Figs la, 16, 1c, Id) 

In Fig 16, corresponding to the ciystallographic 
space gioup CV» The unit of pattorn ih a pair of chains 
pointing m opposite directions while the basis of 
Fig lr, space group C a a , is a self contained threefold 
screw of chains all pointing m tho same diroction 
In Fig Jd one of the chains has been omitted to avoid 
confusion, but it will ho soon that it is a grouping 
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which is a combination of (6) and (c) based on the 
space groups D 3 8 and D 3 4 , and is also a self contained 
threefold screw, but this time not of singlo chains, 
but of pairs of chains such as are shown in big 16 
All those mold ular asmx lations are well defined 
crystallographic t>pes -the arrangement shown in 
Fig hi, for example coi responds to the strut turo 
of such a common crystal as (iuart7 —which might 
be expected to undergo reversible dissociation into 
their constituent units, or sub groups That such a 
process actually does take place is best illustrated 
by the words 4 of bvedborg himself —“ The protem 
molecules containing more than one group of weight 
34,500 ate, bh a rule, dissociated into molec tiles of 
lower nuothers of groups of 34,500 when the pH of 
the solution is raised over a certain value Thus tho 
proteins of weight (6 x 34,500) split up into molecules 
of 1/2, 1/3, and 1/0 of the original molocule, but never 
into molecules of 1/4 or 1/5 of the original This is m 
line with the fact that proteins possessing these latter 
weights ftt or neai their isoelectric point have not been 
met with At suffk lently high alkalinity all protems 
have the same molecular weight, viz , 34,500 ” 

The problem embodied m the last sentenco still 
remains for discussion, and we should like to suggest 
as the interpretation of this, the most fundamental 
difficulty of all, that the observed constancy of unit 
molecular weight is ^mply a ca^e of the vibrational 
instability of peptide chains when'fhoir length exceeds 
a certain value If we accept the X-ray indications 
that the fibrous proteins, such as hair 6 and silk, 4 are 
based on the periodic repetition of .comparatively 
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simple units, then the probability of disruptive 
resonance occunng among the constituents of the 
peptide chain wul continually increase with the 
length, so that excessively long chains would be liable 
to spontaneous decomposition into shorter chains 
We may imagine some such process taking place 
the laboratory of tho living cell as the amino-acids ai 
laid down in long chains at a surface and consolidated 
by crystallographic groupings in the manner suggested 
above, or by intra molcci llaFTol ding such as has been 
demonstrated m tho case of wool and hair 6 From 
this point of view, it does not seem likely that the 
unit molt t ular weight of proteins is strictly constant— 
this, too is in agreement with experiment- but there 
is a strong probability that, given the appropriate 
conditions, many proteins will be based on a roughly 
(ormtant weight of peptide chain * 

A phenomenon which apjiears to involve analogous 
reasoning is the do< ay of tension at constant length 
which takes place m sti etched hair containing moisture, 
and which has been investigated by Speakman 7 A 
laige part of this loss of tonsioms quite permanent,® in 
spite of the faot that the stretched hair still retains 
its power ot recovering at host its ouginal length in 
water The rate of decay of tension vanes with the 
tyj>e of wool or hair and with the nature of the wetting 
agent, and increases w r ith nse of temperature It is 
extremely rapid m steam, a Hhort treatment with 
which permanently alters tho load/extension curve, 
and so loosens the internal stuiciure of the fibre that 
it may bo caused to contract to two thirds ol its 
original length 5 

Jt is clear, of course, that the wettmg agent plays 
an important part in this permanent destruction of 
internal tension, but it seems not at all unlikely that 
vibrational instability also is an essential factor in 
the process After treatment of sti etched hair with 
steam, the longitudinal swelling of the fibre in water 
is considerably increased, a fact which, taken in 
conjunction with the observation that X ray photo 
graphs of hair winch has been held stretched m water 
for several weeks show a definite fuzziness of the 
leflections associated with the length of the peptide 
chains suggests that the average length of the chains 
is decreased by sustained tension m the presenoe of 
water 

We have recently commenced an investigation of 
the influence of radiations, such as ultra violet light 
and X rays, on the elastic and other properties of 
animal hairs, so that in this connexion it is convenient 
to mention here some remarkable observations which 
we have made on unstretched wool exposed for some 
sixty hours to tho full beam of a Shearer X ray 
tube (copper anticathode) After this treatment the 
fibres show many of the properties which are char¬ 
acteristic of wool which has boon exposed tn the 
stretched state to the action of steam For example, 
they have the property of contracting m steam by as 
much as 37 per cent below their unstretched length, 
and their longitudinal swelling in water after steaming 
is found to be increased from the 1 per cent of normal 
wool to as much as 10 per cent This seems to be ft 
clear case of the disruptive action of high-energy 
quanta on the longth and cohesion of peptide chains, 
and must be closely related to the influence of various 
radiations on biological activity 

* If we assume tho essential correctness of the structure proposed, 4 
wo may make an estimate of the length of peptide chain in animal hairs. 
The average molecular weight of the chief amino-adds in wool (whloh 
are present In roughly equal molecular proportions) Is about 121, ami 
three amino adds occupy a length of 6 15 A along the fibre axis The 
length, corresponding to 34,600 is thus about 600 A It is a striking 
fact that this Is approximately the length which Is the minimum possible 
to give the observed X ray diffraction effects * That It is also near tbo 
actual length is indicated by the fussiness which appears in X 9*T 
photographs of haln which have developed pronounced permanent 
decay of tension 
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These experiments aio being continued and will be 
reported in detail in due course 

W T Astbuhy 
H J Woods 

Textile PhyBics Laboratoiy, 

University, Leeds, 

Mar 27 

1 (' Rlmlngton, Nature, 127 440, 1931 

1 T Svedberg, Natuuk, 127, 438 , 1931 

• W T ABtbury and K ardloy, Phtl Tran* Roy s oc , A 224 
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• T Svedberg. Tran* Faraday Soc (loneral Discussion on Colloid 

Science applied to Biology , 741 1930 
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Science 4 1, 1931 W T Astbury and H J Woods NATURK 126 
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The pH Stability Region of Insoluble Proteins 

By means of the ultracentrifugal method dev cl 
oped m Ins laboiatoiy, Svixlberg 1 Inis measured (lie 
stability of a numbei of soluble pioteins as a function 
of the pH of the c nvironmont Each of the mono 
disperse proteins was found to have a fairly wide 
pH stability legion which included the isoelectric 
point By means of a totally different technique, we 
nave i ocontlv b< en able to show that insoluble | >rotejns, 
such as wool keratin, aie no exception to the above 
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rule The method, which we believe to have a general 
application, took its origin in the observation that tho 
resistance of wool hbres to extension is far less in acid 
solution than m distilled water Tins, and the well 
known ease of extension of fibres in alkaline solution, 
give a method for studying the stability of the keiatin 
m various media 

Briefly the experimental procedure was os follows 
the work refimred to stretf h hbres 30 per cent of thou 
length was uotorminod at 22 2° C , first in watei at a 
standard pH of about 5 5 and then in the medium 
undor examination, twenty four hours being allowed m 
each case for the fibi es to attain equilibrium Extension 
was limited to 30 per cent because it has been shown 
that wool fibres can be extended this amount in 
distilled water without undergoing significant damage 
Thus, any difference between the two values for the 
work required to perform this extension is directly 
attributable to the different actions of the two media, 
and it is convenient to express this difference as a 
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percentage of the woik required to strotch a hbie 
30 per cent of its length in water at the standard pH 

The rosults shown in Fig 1 were obtained with 
sulphuric acid solutions on the acid side of the iso 
electric point, and with borax, soil mm caibonate, and 
caustic soda solutions on the alkaline side It is clear 
that wool kerutin is completely stable ovei a range of 
pll from 4 to at least 7 1 he isoelecti ic point of wool, 

os detoimmc d by one of us 3 in 1925, ih at pH 4 8, anil 
it is interesting to retail that Svotlborg 1 states that, 
for tho pioteins he examined the isoelectric point 
“ is novel situated m the middle of the stability legion 
but is always more oi loss shifted in the direction of 
low pH values ” 

The similarity between wool keiatin and the pio 
teinw studied by Svodboig is not confined to the 
exist* nee of a stability region and the location of the 
isooloctne point, but is much more fundamental in 
chaiacter For example, he Htatcs that tho deeom 
position of a piotcui in solutions at a pH outside the 
stability legion is in many cases roveisible that is, if 
tile mixtmo is lcstoied to a pll situated within tho 
stability region, molecules of the original weight are 
built out of the fiagnu nts Similaily, it has long 
been known 4 m the case of the wool hbio that the 
action of A/100 sodium carbonate is rcveised by the 
more icmoval ot the icagont bv washing in water 
More recently the actum of acids on wool has also 
be on found to be leversiblo Ini example, wool 
fibres in 4 8 N hydiochlonc a< id required 39 pel cent 
loss woik to perform a given extension than in water, 
but, on washing the fibieH fiee fiom a* id, tho l esistance 
to extension leveitul almost completely to its oiigmal 
v alue m water 

The complete parallel which thus exists between 
wool keiatin and tho proteins studied by Em ed berg is 
imjHntant because of certain pcculiantjes in the action 
of acids on wool, which have a btaiing on his concln 
sion that the pioteins forming one of tho two groups 
defined by bun have mole c ulai weights 1, 2, 3, and 
0 times 34 500 The action of 98 100 per rent foimic 
ac id on wool is instruc tive In tins medium, dry fibres 
give a load extension curve winch ih exponential ill 
its initial stages in contiadistun tion to the normal 
euive for wool fibres m water, which shows a well 
defined Hooke’s law region up to a stress of 4 x 10° 
gin /cm 3 Silk filaments in formic acid fail to give an 
X ray fibre diagiain/’ and a simitar obsovation ma\ 
be presumed true for wool, suggesting that the long 
chain protein molecules aio frood fiom then mutual 
at ti actions to a very git at extent m this reagent 
Thus tho exponential type of load extension cuive 
given by fibres in formic acul would be attributed to 
the fiee uncoiling of the molt cults m tho manner 
suggested bv 'Vstbury, 6 and calculation fiom the cuive 
shows that the limiting extension to be expected by 
this piocess is 28 4 per cent, in close agreement with 
tho value previously deduced 4 fiom tho load exten 
sion curve for wool fibres in watoi anti that found by 
Astbury * from X my Htudies of stietched wool (about 
JO per cent) 

Such close agreement can leave little doubt that in 
formic acid the individual long chain protein molecules 
of the micelles are greatly freed from their mutual 
attractions Since the action of both organic and 
inoigame acids is to reduce tho resistance of fibres to 
extension, it may bo presumed that m all cases their 
essential function is to free tho molecules in this way 
On this view, however, all acids would bo exacted to 
show precisely the same behaviour at comparable 
concentrations and it is here that difficulty is en 
countered As shown m Fig 1, tho resistance of 
wool fibres to extension in NI 10 sulphuric acid solu 
tion is 33 per cent less than in water, and since the 
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corresponding value for 11 N sulphuric acid solution 
is only 30 per cent (including true ohemical deunage), 
it is clear tnat the truly reversible action of sulphuric 
acid on wool is complete at about Nj 10 concentration 
Tho behaviour of nvdiochlonc acid is strictly com 
parable with that of sulphuric acid, but formic acid, 
on the other hand, gives a reduction in the resistance 
to extension of about 60 per cent, its action being still 
almost completely reversible Similarly, the swelling 
of wool fibres m formic acid is of a different order of 
magnitude from that in sulphuric acid solutions 
Thus, although the action of these and other acids is of 
the same general type, gross differences in the extent 
of reaction exist 

It is here tfiat support is given to, and an explana 
tion of tho phenomenon derived from, tho theory 
devolopod by Astburv in the preceding letter If the 
wool moleculo should exist m the condition of a self 
con tamed threefold screw of pairs of chains, it is clear 
that the simplification of this condition can occur in 
several ways either by the formation of the crystallo¬ 
graphic sub groups— three pairs of (. hams or two triads 
of simple chains—or by tno formation of individual 
molecular chains On this view, the different re 
activities of formic and sulphuric acids with wool 
would be attributed to the ability of formic acid to 
carry the simplification of the structure to the stage 
of individual chain formation, while with other acids 
simplification must cease at one or oilier of the inter¬ 
mediate stages If this hypothesis is true, it is clear 
that the adsorption of acid by wool will be accom 
panied by the creation of new surfaces available for 
adsorption, the nature and extent of these surfaces 
being determined by the nature of the acid adsorbed 
On this basis, a convincing explanation of the many 
anomalies in the adsorption of various acids by wool 
can be given Indeed, most of tho phenomena 
observed in connexion with the action of acids on 
wool are difficult of explanation except on some such 
basis as that given above 

J B Spkakman 
Mercia 0 Hirst 

Textile Chemistry Laboratory, 

University, Leeds, 

Mar 26 

' Svedberg •* General DIsoumIoh on 1 ollold Science applied to Bio 
lo«y ■* Trans Faraday Aoc , p 740 . 1930 

• Speak man, J Soc Dyrr» and Colourists, 2ft, 172 , 1925 

■ Svodberg Joe clt, p 741 

4 Speakman Proc Roy Soc 103, B 389 , 1928 

• Meyer ami Mark Der Aufbau tier Hochpolymeren Organiachen 
NaturatofTe Leipzig 1930 p 224 

• Antbury, PAU Trans , 330, A 76 1931 

Relation between Charge and Stability of 
Colloidal Gold 

It is believed by most colloid chemists that the 
stability of*a colloid deponds on the charge on its 
particles, and that the greater the charge the greater 
tho stability The results of coagulation of colloids 
by electrolytes, as well as the effect of dialysis on the 
stability of the colloid, have been explained on the 
basisoi the above idea Mukherje© and collaborators, 1 
however, working on arseiuous sulphide sol, found 
that the stability of this sol is not so directly related 
to the charge as it is generally behoved to be 

It is well known that the charge on colloidal gold 
and its stability towards electrolytes increase with 
the progress of dialysis up to a certain stage, after 
which both charge and Btabihty begin to decrease 1 
Simultaneous measurements of charge and stability 
towards electrolytes with the progress of dialysis have 
been earned out by us to see if there is any definite 
relationship between charge and stability of colloidal 
gold 


The gold sol was prepared by Zsigmondy’s nucleus 
method, with slight modifications in details The 
charge measurements were earned out by Mukherjee’s 
method (loo oit ), and the stability towards electrolytes 
was determined by finding the amount of potassium 
chlonde which would be required to produce a definite 
blue colour The results are shown graphically in the 
accompanying graph (Fig 1) 
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It will be seen from the figure that, with the pro 
gress of dialysis, the charge as well as stability increase 
up to a particular stage (19 days’ dialysis), after which 
both begin to decrease simultaneously Wo thus find 
that tho stability of the colloid, as determined by its 
flocculation value, goes hand in hand with the charge 
on its particles m the coso of colloidal gold 

The results will be discussed elsewhere in detail 
A study of other colloids from tho same point of view 
is m progress G M Nabar 

B N Desai 

Physical Chemistry Laboratory, 

Wilson College, Bombay 7, 

India 

1 Jour Induin Chem Soe , 4, 498 1927 

* FreundUoh, “ Colloid and Capillary Chemistry ”, 1926, English Trans 
lstlon, p 506 


Prof A V Saposhnlkoff 

The numerous friends of Prof A V Saposhmkoff 
will learn with much regret of his arrest and exile 
(Nature, April 26) I first came into touch with him 
during the International Congress of Applied Chemistry 
m London in 1909, and afterwards had the pleasure 
of working with him during the War and taking him 
over several of the explosives factories The last tune 
I saw him was in 1923, when he was in England on 
business for the Soviet Government He is a charming 
man, and, under the new regime, was trying to servi 
his country to the best of his ability and to keep oui 
of politics It is now known that he was arrestee 
on Oot 1, but no charge against him has been mad< 
ublic Knowing him as I do, I can only think tha 
is arrest is the result of some dreadful mistake 
Prof A V Saposhmkoff was bom on Mar 16, 1868 
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n Siberia, and received his earlier education with 
he Corps of Cadets in Omsk and afterwards at 
he Michael Artillery School and Michael Ordnance 
Voademy in Petrograd He was appointed professor 
*{ chemistry at the Michael Ordnance Academy in 
1899 and held that post up to his arrest He also hold 
>ther important posts and was widely consulted and 
“©carved many honours and decorations, including 
hat of Kmght Commander of the Order of St Michael 
uid St George from Great Britain 

Saposhmkoff’s work has been varied and is well 
mown to scientific workers in Europe Under the 
Soviet regime he has earned out much work in con 
lexion with the use of petroleum on Russian railways, 
/he danger of fire therefrom and means of fighting 
t, the impregnation of railway sleepers, etc His out¬ 
standing researches, however, are on the chemistry of 
ncplosives and date from the beginning of the present 
jentury up to the War He was not satisfied with the 
empirical Knowledge of the nitration of celluloso and 
/hought that a study of the physico chemical con 
iitions in the mixed acids used for nitration would 
hrow some light on the question He therefore mea¬ 
sured the vapour tensions of mixtures of sulphuric 
Mnd, nitnc acid, and water and showed the conditions 
inder whioh all the water is attached to the sulphuric 
MSid and the nitnc acid left free, and also when 
urther addition of sulphunc acid removed the wator 
from the nitnc acid, with formation of nitrogen 
pentoxide These researches were published in the 
Zeitachnft fiir phyatkahache Chemte From this work, 
tie naturally went on to study the relation between 
the nitrating capacity of mixed acids on cellulose and 
their vapour tensions The chief results were em 
bodied in a paper which he read at the International 
Sonpross m London in 1909, entitled “ La th6one de 
a nitration de la cellulose ” Much fuller details arc 
given in his paper in the Journal of the Russian 
Physical and Chemical Society It also appeared in 
Zeit Any Schtesa Spreng This work has justly boon 
regarded as a most important contribution to the 
understanding of the nitration of cellulose 

Saposhnikoff employed triangular diagrams very 
Bflfectively to illustrate his results, and examined, in 
the light of his theory, the data of Vieille, Bruley, and 
Lunge as well as his own, giving an illuminating 
explanation of the results obtained Indeed, many of 
bis friends look on him as the 4 father * of the theory 
of nitration of cellulose 

It is impossible to refer to all Saposhiukoffs work 
ld this noto, although ono would like to have dealt 
with his researches in metallurgy I can, however, 
emphatically endorse the statement made in Nature 
that the loss which the world suffers through the 
banishment of such a brilliant scientific worker is 
iisastrous Wm Macnab 

10 Cromwell Crescent, S W 15 


Phenomena in a Sounding, Tube 

In view of Prof Andrade’s recent communication 
on Kundt's tube effects, 1 the following observations 
nay be of interest The experiments were carried out 
in 1927 but have not yet been published In our case 
supersonic sound waves were used, and the effects did 
not differ greatly, contrary to Prof Andrade’s sug¬ 
gestion, from those he obtains with waves of audio 
Frequency 

A piezoelectric system was used as a source of the 
supersonic waves, and powerful oscillations of the 
order of 1 cm wave-length were radiated along the 
tube The effects of these waves on magnesium oxide 
smoke were investigated It may be noted at this 
point that the size of the average smoke particle in the 
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first few seconds of an experiment was of the order 
of 6 x 10“ 5 cm radius or less Hence the individual 
particles would presumably take up the motion of the 
sound waves rather than act as obstacles like the dust 
particles in Prof Andrade’s experiments 

The first observation of interest was that if one 
end of the tube wero open the smoke was pushed 
out rapidly When, however, the ends were closed, 
the smoke was observed to circulate in a somewhat 
irregular manner After a few seconds, large flocculent 
particles appeared and perfect rings formed on the 
sides of the glass tube, similar to those obtained with 
lycopodium in a Kundt’s tube, except that they ex¬ 
tended right round tho tube, becoming a little thinner 
at tho top 

The circulation of the Bmoke was examined more 
carefully by means of a parallel beam of light from an 
arc down the centre of the tube At times a more or 
less turbulent motion occurred throughout the length 
of the tube , at others there appeared to be formed 
vortices at distances apart corresponding to the nodes, 
and at those points largo flocculent particles were 
gradually built up owing to the rapid coagulation of 
the smoke Some of these large flocks were in rapid 
rotation about an axis roughly corresponding with 
that of the tube They remained suspended in the 
middle of the tube at the nodes so long os the waves 
continued If tho waves were stoppod, the flocks 
rapidly settled after a minute or so, and the tube 
was found to bo practically clear of smoko, nothing 
but well marked rings remaining 

H S Patterson 
W Cawood 

The University, Leeds, 

Mar 23 

* NATUHK Mar 21, p 4*8 


The Nature of Time 

In Nature of Jan 31, p 163, F O Wollaston and 
K W Miller suggest that time consists of discrete 
sections that is, tune has an interrupted structure 
The element of tunc is assumed to be equal to fc/mc*, 
where m is the moss of tho olectron In connexion 
with this subject, it should bo noted that a similar 
idoa was put forward by Robort L6vy, 1 and was 
afterwards workod out more closely by myself,* 
Gottfried Beck,® Wilhelm Anderson, 4 and SeitarG 
Suzuki 5 In this way it was possible to establish a 
rango of regularities bearing upon astrophysics and 
the nature of cosmic rays * These regularities also 
correspond well with Dirac’s 7 theory of protons and 
electrons In all these cases, however, it is necessary 
to take a smaller elemont of time than that shown 
above This elementary interval is equal to hjMc 1 , 
where M is the mass of the proton 

G I Pokrowski 
Allunion Electrotechnical Institute, 

Moscow 33, Mar 24 
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Magnetic Hysteresis on Weber’s Theory 
A Correction 

I regret a slight oversight in my letter published 
m Nature of April 26, p 626 For “ OM ” should be 
read “ ON, where N is the foot of the perpendicular, 
Fig 1, from the intersection of OC and the unit 
circle** W Peddie 

Dundee, 
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Ozone in the Upper Atmosphere and its Relation to Meteorology * 

By Dr G M B Dobson, F R S 


X TNT1L nearly the clone of tin nineteenth 
J century, meteorologists — with but a few 
exceptions—had been content to confine their 
attention to wtudying the atmospheio noar the 
ground When Toisserenc de Bort and W H Dines 
began to study the conditions up to a height of 
20 km or more by means of Hmall balloons carry 
ing light self recording instruments, it immediately 
became clear that a knowledge of the frto atino 
sphere is essential to an understanding of the 
physical processes which we include in the term 
meteorology Since, however, observations have 
shown that while presume gradients associated 
with cyclones or anticyclones, after continuing 
without great change throughout the troposphere 
m most cases, fall oil rapidly within the stratosphere, 
and become very small at ibout 20 km , we have 
come to regard the domain of physical meteoiology 
as being roughly conhned to that part of the atmo¬ 
sphere below about. 20 km 1 wish now to desenbo 
some observations that seem to show that there are 
effects of cyclones and anticyclones which extend 
up to something like three times that height 

About ton years ago, MM Fabry and Bmsson 
first showed that there is a very small amount 
of ozone situattd at a great height in the atmo 
sphere, and they also developed methods by which 
the amount could be measured with considerable 
accuracy The actual amount is very small, but, 
as will be shown, it has verv important effects 
If the vanous gases of the atmosphere were all 
separated from each othei and brought to a layer 
uniform m density at normal tempeiature and 
pressure, the thicknesses of the layers of different 
gases would be as given below 

dan VltrngMi Oxmj< n Arhou diovlSe ^ ,,on Ozoik 

Thliknou tt l km 1 7 km 70 m 2 1 m 10 un S l rni 1 mm 

This shows how very little ozone there is compared 
with the other gases, but the effect of oven this 
small amount is by no means unimportant, thus, 
it prevents excessiv ely strong ultra \ lolct radiation 
from the sun, which would cause intense sunburn 
and other effects, from reaching the earth, and it is 
further responsible for i arsing the temperature of 
the atmosphere at great heights to values far above 
those of the stiatosphere and probably nearly up 
to the normal boiling point of water 

Turning now to the methods used for measuring 
the amount of ozone m the atmosphere, this is 
always done by spectroscopic means Ozone has 
an exceedingly strong absorption band m the ultra¬ 
violet region between about 3200 A and 2200 A , so 
that if we measure the absorption of light of a suitable 
wave length while passing through the atmosphere, 
we can deduce the amount of ozone through which 
the light has passed In practice ot is not convenient 
to measure the absolute intensity of one wave¬ 
length, but wo measure the ratio of the intensities 

* evening discount delivered at tlie KojW Institution on 

Mar 0 


of two adjacent wave lengths, chosen so that one 
is strongly absorbed by ozone while the other is but 
little absorbed By this means we largely eliminate 
changes due to haziness in the lower atmosphere 
and also changes in the energy emitted by the sun 

For most of the work so far accomplished, photo 
graphic instruments have been used, and spectro 
grams of sunlight are taken under carefully con 
trolled conditions so that the energies in the differ 
ent wave lengths can be accurately determined 
With these instruments there is naturally a most 
inconvenient delay due to developing and measuring 
tho plates before the ozone content can be deduced , 
further, the labour is very great Photoelectric 
methods are now available which allow exceedingly 
small amounts of light to be measured, and these 
when used in conjunction with a suitable double 
spectroscope, allow the ozone to be easily measured 
within a total time of about five minutes at all 
times when the sun is more than about 10° above 
the horizon, whether the sky be cloudy or not Ii 
the sky be cleai, measurements can be made ever 
when the sun is much nearer the horizon Indeed 
we may say that, provided the sun is sufficiently 
above the hotizon, we can measure the amount oi 
ozone in the upper atmosphere nearly as easily a* 
wo can measure the barometric pressure and with 
an accuracy approaching that of barometric read 
mgs, when we take into account the 1 correction ti 
sea level ’ to be applied when comparing barometei 
leadings at different places, which is often rathei 
uncertain for stations at somo little height above 
sea level 

Tho height of tho ozone in the atmosphere can 
be deduced by taking measurements when the sun 
is rising or setting, since in these conditions the 
calculation of the amount of ozone involves both 
the height of the ozone and the curvature of the 
earth The method is not very accurate but a large 
numl>er of measurements show that the average 
height of the ozone layer is about 50 km above 
sea-level We do not yet know how far above oi 
below this height the ozone layer extends 

When measurements of the quantity of ozone 
are made in temperate latitudes, it is found that 
there are large variations in the amount present 
from day to day, amounting to nearly 50 per cent 
of the mean value There is also found to be a well 
marked annual variation, having a maximum in 
spring and minimum in autumn The day to day 
variations show a close connexion with the meteoro 
logical conditions in the upper troposphere and 
lower stratosphere, the amount of ozone being high 
when the temperature of the troposphere is low, 
when the pressure near the base of the stratosphere 
is low, and when the height of the base of the 
stratosphere is low, and vice versa The number 
of meteorological observations reaching a height 
of more than 15 km is not very large, but such 
observations as there are indicate that the amount 
of ozone is closely related to the pressure up to the 
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greatest height where observations are available 
It has also been shown by Dr Duckert that the 
amount of ozone 
is closely related 
to the density of 
the air about 15 
km and above 
but not with that 
at a lower level 
Considering that 
the comparison 
has necessarily 
to bo made 
between ozone 
measurements 
made at one place 
and meteorologi¬ 
cal observations 
m^ W km or 
mv away and 
often some hours 
different in time, 
it is remarkable 
that correlation 
coefhc ients so 

high us 0 80 have 
been found 
When the dis 
tribution of 
ozone is com 
pared with the 
distribution of 
barometric pres 
sure, a close re 
lationship is 
again found Un¬ 
fortunately, the 
meteorologic¬ 
al observations 
are not available 
from which maps 
showing the 
distribution of 
pressure and 
temperature at 
various heights 
in the atmo¬ 
sphere can bo 
drawn, but even 
the surface dis 
tribution shows 
that the two are 
closely associ¬ 
ated Observa 
tions were made 
at seven places 
in north - west 
Europe m order 
to study this re¬ 
lationship dur¬ 
ing 1926 and 
1927, and the 
distribution of 
ozone in the different regions of a typical 
oyolone, or anticyclone are shown in Figs 
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1 and 2 * At the time when these measurements 
were made, only the older photographic spectro 

graphs were 
available, and 
these could not 
be used when the 
sun was low or 
when the sky 
was cloudy, so 
that measure 
ments had to be 
stopped during 
the winter, and 
even m the sum 
meralarge mini 
bei of days were 
missed owing to 
cloudy skies 
Thus the mfor 
illation at pre 
sent available is 
very meagre,but 
theie is no doubt 
whatev or that in 
practically all 
cyclones the dis 
tn but ion of 
ozone is roughly 
as indicated m 
the accompany¬ 
ing figures, and 
there arc indica¬ 
tions that cy 
clones only form 
when there are 
large differences 
of ozone in ad¬ 
jacent regions 
It was seen that 
the relation 
between the 
amount of ozone 
and the meteoro¬ 
logical condi¬ 
tions at any one 
given place is 
very much closer 
if the conditions 
in the upper air 
are taken than if 
surface condi¬ 
tions are con¬ 
sidered, and 
there is reason 
to think that if 
we were able to 
draw pressure 
and temperature 
maps for a height 
of, say, 10 <km M 
we should find 
that the distri¬ 
bution of ozone 


* The Illustrations In this article are reproduced, hy kind permlnlon, 
front the Proceeding* of the Royal Society 
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showed ah even closer connexion than that found 
using maps for the surface 
When we turn to the distribution of ozone over 
the whole world, we find that the relatively few 
measurements so far made give a fairly definite 
picture of the main outlines These are best seen 
from Figs 3 and 4, which both show the same 
results but presented in a different manner It 
will be seen that at all latitudes outside the tropics 
there is a definite annual variation, with maximum 
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in spring and minimum in autumn both in the 
north and south hemisphere Within the tropics 
the amount of ozone is small at all seasons, and it 
is noteworthy that even such big changes as the 
Asiatic monsoon appear to have no effect on it, 
presumably because the ozone is at a much greater 
height than is reached by the monsoon In the 
spring there is a very rapid rise in the amount of 
ozone from the equator to the pole, the amount at 
the pole being more than double, and possibly treble, 
that at the equator On the other hand, m autumn 
there is but little change m thetamount of ozone over 
the whole hemisphere These results seem to be 
true for both north and south hemispheres, and 
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though there have been only about one year’s 
observations at most of the stations, it is thought 
that while another year may give slightly different 
values, the general conclusions are not likely to be 
changed 

We come now to the obvious questions What 
forms the ozone in the upper atmosphere, and why 
is the amount so closely associated with the other 
meteorological conditions if the ozone is really at 
a height of some 50 km ? It was at first supposed 

that the shorter wave¬ 
s' v i a lengths of the sun’s radia- 

tl0n> by breakin « U P 

I l ■ * * I I ■ oxygen molecules into 

atoms which combined 
sX zoo to form ozone, was the 

chief cause This view 
o\* is difficult to reconcile 

—with the high value 
found in polar regions in 
V the spring and the steady 

" low value within the 

tropics It has been 
200 -— thought that this diffi¬ 

culty can be overoome, 
. but we believe that it is 

_ 250 fatal to the view that 

x solar ultra violet radia- 

> tion is the chief cause 

200 - D - — - Since there have never 

o yet been more than seven 

stations measuring the 

- 200 — amount of ozone in 

Europe at one time, it 
is not possible to say for 
certain whether the 
? — 2 25^*—t —•~_ c _ amount of ozone is ever 
11 * * increased locally by 

formation over a limited 
Jr/x™ areaj but 18 P r °bable 

\^- y / X ■ 30 Q _ -iV-- that this may happen 

v / N. If so, it would be quite 

Notation ** \ fatal to the hypothesis 

- %27 * of ultra - violet light, 

/928 o since it would seem that 

I I f*, * i i i i this mu8t affect a large 
v * Jl—— 7 —~ area of the earth’s sur- 
'f ^ ;§ face alike The only other 

h suggestion is that it is 

formed by some action 
connected with the 
aurora This would account for the high values at 
the poles, and in this case there is no reason why 
ozone should not be formed in small local areas The 
annual variation is also easily accounted for on this 
view, since Dr Gowan has shown that owing to the 
absorption of about six per cent of the sun’s radia¬ 
tion by the ozone, its temperature will be relatively 
high and the higher its temperature the faster will 
it decompose Hence we should^xpect the amount 
of ozone to be small after the sun has been strongest 
and large when the sun has been cut off, as at the 
poles at the end of the winter There is, however, 
at present," no certainty in this matter 

The relation between the amount of ozono and 
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the meteorological conditions presents even greater 
difficulties There are good reasons for t hinking 
that the average height of the ozone layer is 
appreciably the same at all times of the year and 
Whether the amount of ozone present be large or 
small This seems to rule out any suggestion that 
in polar regions there is ozone in the lower strato¬ 
sphere and that this is earned to lower latitudes 
by the polar currents which are well known to be 
associated with cyclones Even if we suppose that 
the great polar and equa 
tonal currents extend up 
to 60 km and so trans¬ 
port ozone at this height, 
there are difficulties, for, 
as shown above, while 
there is a great difference 
between the amount of 
ozone at the pole and the 
equator in spring, there 
is but little difference in 
autumn, so that on this 
hypothesis the rear of 
cyclones should have 
much ozone in spring but 
there should be a nearly 
uniform distnbution in 
autumn This is far from 
being the case 

Again, so far as we can 
tell at present, the amount 
of ozone in the rear of a 
cyclone in Europe during 
tffie autumn seems to be 
^eater than the normal 
amount anywhere within 
that hemisphere at that 
season Thus, there is 
nowhere from which the 
ozone might have been 
transported, and we are 
almost driven to suppos 
ing that it is formed in the 
area where it is found If 
this is so, there are three 
possibilities either the 
presence of a cyolone 
causes ozone to be formed 
in the atmosphere above 
it, or a local increase m the 
amount of ozone leads to the formation of a oyolone 
in the atmosphere below it, or thirdly, both cyclones 
and ozone are formed by some common agency 
A t present it does not seem possible to settle this 
question without further ana fuller observational 
material, and for this reason it is hoped to organise 
ozone observations at at least a dozen stations in 
Europe with the new photoelectric instruments, 
which have none of the disadvantages of the older 
photographic ones, and one may hope that results 
of great meteorological interest will oe obtained 
In addition to the connexion between the amount 
of ozone and the meteorological conditions in the 
lower atmosphere, there are also other notable 
affects produced by it Although the amount of 
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ozone is so small, its absorption band in the ultra¬ 
violet region is so strong that it absorbs practically 
all the solar radiation of wave-length shorter than 
about 3000 A reaching the outer atmosphere Alto¬ 
gether, it absorbs about six per cent of the incoming 
solar energy Thus, one effect of the ozone is to 
reduce enormously the power of the sun to produoe 
sunburn, and it would be impossible to stay long 
in the sun without serious effects if it were not for 
the atmospheric ozone 



Another effect of the absorption of so much solar 
energy m the high atmosphere is that the tem¬ 
perature at these heights is raised much above that 
lower down Since the ozone has only a weak 
emission band in the infra-red, it cannot easily 
lose energy by radiation, and most of the heat 
absorbed in the high layers is probably radiated 
by the small amount of water vapour there Esti¬ 
mates made by Dr Gowan of the temperature 
show that at a height of 60 km a value of 400° A 
is not unlikely Dr Whipple has shown that the 
high temperature at heights of about 50 km is 
responsible for the abnormal audibility of sound 
from great explosions at distances of 200 km or 
more from the source Measurements made by 
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Dr Whipple on the sound waves from artillery fire 
in Great Britain indicate temperatures up to nearly 
400° A at a height of some 45 km , agreeing well 
with Dr (Jowan’s estimates 

If the ozone is formed by some action connected 
with the aurora, we should expect that the amount 
of ozone would show a connexion with the intensity 
of the visible aurora Unfortunately, with the 
instruments which were used until recently, it was 
not possible to make measurements of the amount 
of ozone in the higher latitudes in winter, and as 
the aurora cannot be seen m summer, there are too 
fow suitable observations to determine with cer¬ 
tainty whether the effect is shown or not There 
is, however, a small but definite connexion between 
the amount of ozone and terrestrial magnetic con 


ditions, days of high magnetic character tending 
to have much ozone, and vice versa This is what 
we should expect if the ozone were associated with 
the aurora It is also significant that a large amount 
of ozone seems to be associated with magnetic 
disturbance but not with a large amplitude of thtx 
normal diurnal variation on magnetically quiet 
days, which wo may suppose to be due to increased 
ionisation caused by ultra violet radiation 

This is, briefly, the state of our knowledge of 
atmospheric ozone at the present time, which is 
due to researches by several workers during the 
past five or six years When the whole story of the 
part played by ozone in the extreme upper atmo¬ 
sphere has been unravelled, it seems likely to afford 
material of great interest 


The Centenary of the British Association 


T N 1831 , when the British Association was founded, 
the opinion was freely expressed that there 
was no useful work for it to do At the very 
successful jubilee meeting at York in 1881, fears 
were felt for the future the view was held in some 
quarters that the Association’s work was done 

“ At \ork they thought tthe was sure to die, 

For she didn’t seem to enjoy age ” 

So roared the Red Lions of the day, rather mysten 
ously feminising the k British Ass ’ An interest¬ 
ing historical parallel has already been encountered 
in the present centenary year—an expression of 
precisely the same opinion by more than one 
person unconnected with the Association There 
is therefore every reason to hope that at least 
another century of useful work lies before it 
Certainly the preliminary programme of the 
meeting shows promise of exceptional interest 
for scientific workers and laymen alike The 
programmes of the Association can never be 
accused of pandering to the public interest It 
is not necessary that they should If a discussion 
with an arresting headline happens to appear 
(such as “ The Evolution of the Universe ”, which 
is found in the present programme), it may be 
taken that men of science have something to say 
on this subject to each other, not that they 
merely wish to tickle tho curiosity of the public 
Actually they can do both, and in the present 
year, what with the Faraday centenary immedi 
ately preceding, and the Clerk Maxwell celebration, 
and tne jubile© of the Natural History Museum 
immediately following the Association’s week, 
there ought to be a gathering of tho * cultivators 
of science F (to revive the phrase of 1831) such as 
has never been seen before, m Great Britain or 
elsewhere The Association, at any rate, is doing 
what it can to give the occasion an impened 
and, indeed, a world-wide significance by inviting 
representatives from all the places where it has 
met m the past, beth at homq and in the dominions, 
and also a notable list of foreign guests Already 
there is a welcome response to these invitations 
Fairfield Osborn, Gregory, and Cattell, Adamson, 
Torry, Kerr Grant, and McLenfian, Ehrenfest, 
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Zeeman, Thilomus, Sergi, Hevesy, Debye, Matschoss 
— these are names taken almost at hazard from 
the list 

The mechanism of the Association is adapted 
by expenence to a meotmg in any large town 
except London Anywhere else than in London 
the civic and the cultural spirit of the place forms 
a unit which never fads to co opeiatc in receiving 
the Association, powerfully aiding its organisation 
in all that appertains to local arrangements, and 
providing a quota of local members to take tho 
opportunity of participating m its transactions 
In London there is no such unit it is too big 
Not that there can be suggested any lack of co¬ 
operation, when the City through its Court A 
Common Councd first expressed the hope th(!p 
the centenary meeting would be in London, ana 
the Lord Mayor recently presided over a meeting 
held in Guddhall to hear the Association’s aims 
when H M Government has promised a reception , 
when the London County Councd, the City of 
Westminster, and the Royal Borough of Kensing¬ 
ton through their principal officers have shown 
active interest in the arrangements, and when 
all the great institutions in South Kensington 
have freely lent their splendid accommodation 
for the meeting and promised other facilities 
Moreover, members attending the meeting will 
have a unique opportunity of visiting, again with 
the generous co-operation of the authorities 
concerned, a selection of the places of scientific 
interest in London at large, of which places the 
number ib immense , and members will not fad 
to realise that this opportunity, so far as concerns 
the Association, wdl presumably not recur until 
2031 Accepting these good gifts, but knowing 
that it has not on this occasion a local organising 
unit with which to deal, the Association has set 
itself to undertake a good deal of the * local 9 
side of the arrangements, and has backed its luck 
in respect of their cost The unknown factor at 
present is the response of the London public to 
the stimulus of an Association meeting , the sup¬ 
port by way of membership and financial contribu-i 
tion which may be looked for in London | 

John Perry, the former general treasurer of the 
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Association, was wont to say that the centenary 
meeting must be held in London He viewed the 
occasion with a treasurer’s eye, hoping for a great 
membership and a substantial addition to the 
^nds Without doubt, also, he foresaw the need 
xor a more adequate permanent endowment of 
the Association The writer was present when 
Perry was told of Sir James Caird’s gift of £10,000 
to the Association at the Dundee meeting in 1912 
“ Very liberal ”, was his comment, m effect, 
“ it should be an example to others ” , and there 
after he was concerned to persuade the donor 
that the whole sum should not be spent at once 
(as was at first desired), but held os an endow¬ 
ment toward the researches which the Association 
helps with grants The example was indeed 
followed in later years, by the late Sir Charles 
Parsons and Sir Alfred Yarrow, whose benefactions 
to the Association were made for its ‘ general 
purposes \ and by Mr Buckaton Browne, whose 
gift and endowment of Darwin’s house at Downe 
have already so far reacted upon the general 
purposes of the Association that it has materially 
enhanced its prestige 

The Association has undei taken a heavy task 
in trying to raise the Centenary Fund of £40,000 , 
rimarily because, in colloquial phiase, times are 
ad, ana partly, perhaps, because it is not possible 
to set forth one big immediate object There are, 
of course, the extraordinary expenses connected 
^lth the London meeting will London take note 
of this ? For the rest, the appeal is made rather 
because those responsible for the administration 
of the Association, looking to the future as well 
as viewing the past, know that the Association 
might better use its high position and influence 
if it had the means This is not the place to 
discuss all the objects of the appeal—they can be 
learned from the official statement, which has been 
widely distributed and can be obtained from the. 
office on request In brief, however, the Associa¬ 
tion is, m a financial sense, an exacting guest of 
those places where it is invited to meet, an exact¬ 
ing taskmaster of those who voluntarily serve it 
too much so If any centre of human culture 
conceives that it would be benefited by a visit 


of the Association, it should in theory be possible 
for the Association to answer “Yes, we will come ”, 
instead of being compelled to ask the question, 
“Can you raise so much of a fund for our recep¬ 
tion, and assure us of a sufficient membership ? ” 
This question is becoming the more pressing at 
the present time, because from more than one 
quarter of the overseas territories of the British 
Empire inquiries are reaching the Association 
whether there could bo held in them, not a full 
annual meeting, but a congress of representative 
workers in all departments of science from the 
homeland, to meet the cultivate)!s of science on 
the spot This would intioduce a principle new 
to the working of the Association, hut how de¬ 
sirable f It is to be remembered also that the 
Association is the only body in the Empire qualified 
by the breadth of its field to meet such requests , 
but financ tally it is not qualified 
Consider, again, the grants for research which 
the Association has honourably if modestly main¬ 
tained without intermission since its very early 
years Its admimstiative expenses, small as they 
are m comparison with the immense volume of 
voluntary effort by which its work mg is really 
carried on, and much (too much) of them as it 
delegates to the funds voluntarily contributed 
to the local organisations in the places where its 
meetings are held, depend m large measure upon 
its membership subscriptions But suppose that 
those expenses were covered by its permanent 
endowment Then, indeed, the Association would 
have a rallying call for membership which at 
present is wanting The invitation to membership 
would mean not merely an invitation to a week’s 
scientific meeting, as it does now, hut also the 
ability to state that membership of the Association 
connoted the support of research—and that would 
give the Association what it now definitely lacks 
a much wider appeal for permanent, as distinct 
from temporary and fluctuating, membership 
“ Every membership subscription is a subscription 
to scientific research ” If the Association could 
start its new century with that slogan, its sup 
porters could feel that they had built truly upon 
the foundation laid in 1831 


Obituary 


Pkof W C MTntosh, F R S 
TI1HE death of Prof W C MTntosh at St 
Andrews on April 1, at the patriarchal age of 
ninety two, broke a link with the great naturalists 
of a long past epoch and closed a career pursued 
to the very end with single minded devotion 
and an industry that seemed as if it could never 
flag Only ten days before, he had come to London 
to preside at a meeting of the council of the Ray 
Society, but the long tram journey back to St 
Andrews in a bitter east wind proved too much 
yen fer his iron constitution 
IWdfiam Carmichael MTntosh was born at 
\ Andrews on Oct 10, 1838 He was educated 
) Madras College and at the Universities of St 
jdrews and Edinburgh, where he studied ipedi- 
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cine He received the degree of M D at Edinburgh 
in 1800, and was awarded a gold medal for his 
thesis, “ Observations and Experiments on Carcmus 
nurnas ” This essay, which he republished a 
few years ago, dealt mainly with the physiology 
of the nervous system in the shore-crab and its 
reactions to various drugs He specialised in the 
study of mental disease and published several 
papers on the subject, becoming superintendent 
of the Perthshire Asylum at Murthly m 1803 
At Edinburgh, where he studied anatomy 
undei John Ooodsir, MTntosh had published a 
paper on the arrangement of the musoular fibres 
in the heart of the bird, but another of his teachers, 
G J Allman, seems to have turned his attention 
more decisively towards marine zoology, a subject 
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that had attracted him since hiB boyhood on the 
shore at St Andrews He began early the long 
senes of faimisfcic papers which were continued 
down to the last years of his life, on the marine 
invertebrates, chiefly of the North Sea, but with 
occasional excursions so far afield as the Outer 
Hebrides and the Channel Islands A number 
of preliminary papers led up to his great mono¬ 
graph of the British manne annelids, published 
by the Ray Society, of which the first volume, 
dealing with the nemerteans, appeared m 1873- 
1874 and was at once recognised as marking a 
great advance in the knowledge of these animals 

The nemerteans are in some ways a peculiarly 
difficult group for anatomical study Many of 
them are too large for examination of the whole 
ammals to reveal much of their structure Their 
pulpy consistency and the fact that the organs 
are embedded in a continuous parenchyma make 
dissection all hut impossible, and the technique 
of section tutting was then in its infancy Later 
investigators, with vastly improved methods, have 
added much detail but have found surprisingly 
little to correct m M'In tosh's work Dr Otto 
BUrger, in his monograph of the Naples nemerteans, 
refers to “ Die glanzcnde Monographic von 
M'lntosh ” as having reduced to order the chaotic 
systematica of the group Many years were to * 
elapse before the continuation of the monograph, 
and the remaining volumes, dealing with the 
Polychaefca, although of great and permanent value, 
had not the novelty and importance of the 
nemertean work 

Meanwhile M‘Intosh had dealt with collections 
of polychmtes from many parts of the world, 
the most important being that of the Challenger 
expedition, on which two stately volumes were 
published in 1885 In the course of his work on 
the Challenger material he received, for study, 
the specimens of the problematical organism 
which he named Cephalodiscus , which had been 
sent to various other specialists and returned by 
them as not belonging to the groups they were 
studying M‘Intosh gave a detailed description 
of Cepkalodtscus and correctly recognised its 
affinity to Rhabdojrteura , but it was Harmer who, 
m a postscript to M'Infcosh’s report, pointed out 
its relationship to the Chordata 

In 1882, M'lntosh was appointed to the chair 
of natural history in the University of St Andrews, 
which he was to hold until 1917, and shortly 
afterwards be took up another line of work that 
engrossed his attention for many years While at 
Murthly, he had published several papers on the 
life-history of the Tay salmon, and it was no doubt 
this that led to his selection to conduct investiga¬ 
tions for the Royal Commission under Lord 
Dalhousie, which began to inquire into the 

problems raised by the introduction of beam 
trawling and ats effect upon the sea fisheries 
Although by no means immune to the discomforts 
of work at sea, M'Intoeh threw himself into the 
task with his wonted energy and enthusiasm 
Perceiving the need for laboratory work on shore, 
he succeeded m establishing at St Andrews the 
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first marine laboratory in Great Britain This 
was opened in 1884 in a small wooden building 
which had been hastily erected a few years before 
for use as a fever hospital It is scaroely too much 
to Bay that for the next ten years this mode 
establishment was the headquarters of Britain, 
manne research The list of zoologists who 
worked there includes the names of Ray L&nkester, 
Haeckel, Dohm, Hubrecht, Nansen, Burdon 
Sanderson, Gotch, and many others of like dis¬ 
tinction When, m 1896, the wooden laboratory 
was replaced by the stone building provided by 
the generosity of Dr C H Gatty, St Andrews 
no longer stood alone, and the necessary support 
became increasingly hard to obtain Since the 
War the Gatty Laboratory has stood shuttered 
and deserted 

It was in 1865 that the late Prof G 0 Sara, of 
Norway, laid the foundation of scientific fishery 
research in a little paper in which he traced the 
life-history of the cod and showed that its eggs 
float on the surface of the sea His work was 
followed up to some extent in the United States, 
but it was M‘Intosh and his pupils who first 
showed that practically all our marine food- 
fishes, with the notable exception of the herring, 
have pelagic floating eggs, and by their detaded 
descriptions of the eggs and larval Btages made 
possible the modern developments of fishery re¬ 
search 

At the time of his death MTntosh was the 
senior fellow of the Linnean and several other 
scientific societies Prom the Royal Society, to 
which he was elected m 1877, he received the 
Royal Medal in. 1899, and the Lmnean Society, 
of which he had been a fellow since 1863, awarded 
him its Linnean Medal in 1924 He was president 
of the Ray Society from 1913, and took an active 
part in its affairs up to a few days before his death 

M'lntosh was unmarried Of his three sisters, 
one, who became the first wife of Dr Albert 
Gunther, was an accomplished artist, and 
exquisite coloured drawings of marine amir 
adorn many of her brother’s works Her s 
Dr Robert T Gunther, curator of the Lewis Evi 
collection at Oxford, is a well-known zoologist, f 
the family tradition m this respect is mamtan 
by his son, Mr E R Gunther, one of the natu 
ists of the Discovery investigations, now on bo 
the R R S William Scoresby in the Antarctic 

To many generations erf the wearers’ of 
scarlet gown, the erect and dignified figure 
Prof M‘Intosh must have seemed as muol 
part of St Andrews as the United College To 
or the links or the sea Many who never ente 
his class-room will have learned of his death * 
a sense of personal loss W T C 


Ma T C C ANTHILL 

Mb Thomas Cbosbkb Cantbxll, who died c 
April 3 at the age of sixty-three years, was one of tl 
pupils who studied under Prof. Charles Lapwor* 
at Birmingham, where he graduated as B So i 
the age of twenty-eight he joined the Geology 
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Survey of Great Britain, and served continuously 
on the field staff for thirty-one years, being ap¬ 
pointed a district geologist in 1914 

Attracted to geology at an early age, Cantnll 
^veetigated the structure of the Forest of Wyre, 

tl after joining the Geological Survey his work 
.ras for a considerable time centred in the South 
Wales Coalfield under the superintendence of Sir 
Aubrey Strahan Thereafter he took charge of the 
West Midlands district, of whioh Birmingham may 
be regarded as the centre, but he also edited and 
prepared for publication several memoirs on the 
North Wales Coalfield 

The principal contributions made by Cantnll to 
geological literature will be found in the long senes 
of Geological Survey memoirs to which he was a 
contnbutor Thus, for example, he was one of the 
authors of nme memoirs on the South Wales Coal¬ 
field and of more than a dozen other memoirs on 
the West Midlands and North Wales As a coal¬ 
field geologist he had not only vast expenence but 
also sound judgment and great diligence After 
a breakdown in health in 1921 he resumed las 
official duties, retirmg in 1927, when he took up his 
lesidence in his native county of Worcestershire 
and devoted las leisure to the study of archaeology, 
of which he had always been an enthusiastic 
student Several contributions from his pen on 


these subjects have appeared in the publications of 
local antiquarian societies 

Cantnll was a field geologist who showed great 
devotion to his work and exerted much influence 
on his colleagues by the strength of his character 
and the unselfish manner in which he gave assist¬ 
ance to all who made demands on him Though 
naturally of a somewhat retiring disposition, he 
made many friends in the districts in which he 
worked, who were attracted to him by his kindly 
disposition, his sincerity, and his sympathetic 
personality 

We regret to announce the following deaths 

8ir Byrom B ram well, lately president of the Royal 
College of Physicians, Edinburgh, and a distinguished 
neurologist, on April 27, aged eighty three years 

Prof Raoul Gautier, honorary professor of astro 
nomy in the University and director of the observatory 
of Geneva, who was vice president of the International 
Association of Geodesy, on April 19, aged seventy 
seven years 

Dr Emil Tnnlder, known foi Ins explorations in 
Afghanistan in 1924 and in the Kuoti lun Mountains, 
Afghanistan, and Tibet in 1927 28, on April 19, aged 
thirty five years 

Dr A P Weiss, professor of psychology at the 
Ohio State University and associate editor of the 
Journal of General Psychology , on April 3, aged fifty 
one years 


News and Views 


I<OR many years now, a popular belief has existed 
that seeds which have been removed from ancient 
tombs retain their ability to germinate Wheat 
gram, the so called ‘mummy wheat \ has boon a case 
l n point for several decades This question was 
brought forward again during the discovery and 
examination of the tomb of Tutankhamen in 1923, 
by Mr Howard Carter and Lord Carnarvon, and has 
received attention from various quarters Bince that 
date Now another claim has been made by an 
Anencan farmer, that wheat taken from the tomb 
bf Tutankhamen has been made to grow, and this fact 
pas received much publicity in the press It is all a 
question of viability The viability of a seed depends 
on several factors, both internal and external Some 
seeds will not germinate immediately, and are said 
to be dormant, such dormancy again being condi¬ 
tioned by after ripening processes, etc The result 
is that seed viability vanes considerably within the 
plant kingdom For example, the acorn is viable 
for one season only, whereas charlock will last for 
twenty or thirty years Hawthorn, even given ger¬ 
minating conditions, remains dormant for the first 
season , but immature wheat will germinate, given 
the necessary conditions, as seen in the case of wheat 
germinating when still m the ear, during a wet 
season On the other hand, mature wheat is viable 
“wBome considerable tune Not only that, the gram 
u withstand extreme conditions to an exceptional 
free 

Stobr plants show a similar tendency The sub- 
i was discussed in an article by the late W Bottmg 
'isley in NaTUBB of May 2, 1895, p 7, exactly 
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thirty six years ago Ho states thero that kidney 
bean seeds, which had remained in the herbarium at 
Toumefort for a hundred years, germinated, and 
Mimosa pudtea will remain viable for sixty years 
But tho viability of whoat thousands of years old is 
a different matter Sir E A Wallis Budge states in 
the Times of April 23 that grain from a tomb of date 
1200 u o was tested for him by the late Sir William 
Thiselton Dyer at Kew, and gave negative results 
Many others, too, have tned since, with similar 
results Yet, such positive results as claimed by 
some, need explaining The question is Wore such 
claimants sure of their wheat ? For hundreds of 
years, the halls of tombs have been used as granaries 
by the natives The gram can conceivably be ascribed 
to that, and therefore possibly be only a few years old 
Also, ‘ mummy wheat * hew become so popular that 
guides have resorted to tricks whereby they dig up 
‘ mummy wheat * (m the presence of the tourist) 
which the guides themselves had placed there some 
time before 80 far, there has not boon one authentic 
case of 4 mummy wheat * being viable, and it is 
extremely unlikely that there ever will be A viable 
seed is still living and therefore respiring, however 
slowly Decay is therefore taking place, since there 
is no anabolism Such decay vanes in rate , but it 
is not likely that it is so slow as to last over thousands 
of years 

On April 23, an Empire trade gathenng which 
emphasised the enormous wealth m precious metals 
of the British Empire, and especially of Canada, 
assembled at the Acton Precious Metals Refinery 
for the opening of extensions The ceremony was 
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followed by a luncheon* at which Lord Weir presided, 
the Government being represented by the Right 
Hon J H Thomas, and the Dominion of Canada 
by the Hon G H Ferguson The extensions have 
boon necessitated by the enormous new supplies of 
platinum metals recently developed m the Sudbury 
district of Ontario, uh by products of mckel and 
copper Theso are expected to be produced in the 
proportions of platinum and palladium, about 40 
pei (ent each, rhodium, ruthenium, osmium, and 
indium, 7 per cent, and gold, 13 per cent When 
the Refinery was first opened in 1924, its capacity 
WttH 40 000 ounces a year, whereas its extended 
capacity will bo 300,000 ounces Wince the total 
woild consumption is less than 400 000 ounces per 
annum, the Acton refinery wdl be able to refine from 
Empno sources three quarters of the woild 1 * demand 

Thkbe already exists a wide variety of uses for 
platinum metals and these will naturally bo do 
veloped further as the new supplies become avail¬ 
able Platinum itself, found until recently ex 
clusively in sands and graved and chiefly in the 
Urals or Golombia, apart from its use in jewolleiy, 
is of first importance to the dentist and the 
suigcon, and is used extensively m laboiatones on 
account of its high melting jsnnt and immunity 
from most chemical reagents It is also used in 
the making of permanent photogi apluc prints, in 
the ceramic industry, in the artificial silk industry 
for spinnerets, and foi many electrical pui poses 
Agriculture throughout the woild depends on plati 
mim, as fmo platinum gauze is used in the oxidation 
of ammonia during the manufacture of synthetic 
fertilisers Of the othci precious metals, palladium 
is used for much the same purposes, but it is antici 
patod that further uses will now be found One m 
course of development ih the plating of white gold 
and stiver to render these metals non tarmshable 
The palladium plating of microscopic parts, spec tool© 
frames, and automobile and aerodrome reflei tom, to 
render them non tarmshable, is rnpidly approaching 
the commercial stage The other platinum metals 
are mainly used to alloy with platinum and palladium 
Platinum was discovered so fai back as 1750, and 
ruthenium, the last of the group, no more recently 
than 1845 

At a meeting of the Section of the History of 
Medicine of the Royal Society of Medicine, under the 
presidency of Sir Humphry Rolleston, on April 15, 
his brother, Dr J D Rolleston, an ex president of 
the section, read a paper entitled “ Jean Baptiste 
Bouillaud (1796-1881) a Pioneer in Cardiology and 
Neurology ** Bouillaud’s treatise on diseases of the 
heart, of which the first edition was published m 1835 
and the second m 1841, formed an important land¬ 
mark in the history of cardiology, his two chief French 
predecessors m this field Joeing Senac, the contem 
porary of Voltaire, and Cofvisart, the medical attend¬ 
ant of Napoleon The contributions of Bouillaud 
to cardiology were summed up under the following 
six headings (1) the first description of the endo 
cardium and endocarditis , (2) his ‘ law of comcid 
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enoem accordance with which affection of the heart 
is the rule in acute rhoumatism , (3) his elaborate 
studies of the normal heart, whereby he created a new 
department of topographical anatomy , (4) the 
portanee which he attached to auscultation of 
heart in contrast with Lae mice, who under estimate 
its value m cardiac as distinct from pulmonary 
diseases , (5) his description of new physical signs m 
cardiac disease, and (0) his detailed account of con 
genital heart disease 

The pioneer work of Bouillaud in neutology con 
Misted m his identifying the anterior lobes of the brain 
as the seat of speech thirty six years before Broca, 
who, though he localised it more precisely in the 
third left frontal convolution, acknowledged his m 
debtedness to Bouillaud, ami in showing that the 
cerebellum was concerned with movements Y>f co 
ordination, m opposition to Gall, who regarded it a 
the organ of the instinct of propagation In addi 
tion to his contributions to cardiology and neurology, 
he made an important advame in the study of acute 
rheumatism, which is still known in b ranee as Bouil 
laud’s disease Although a stalwart vitalmt, he waa 
one of the first to recognise the importance of chem 
istiy and physics in medu me, m contrast with hie 
contemporary the great clinician Trousseau, who was 
inclined t-o depreciate the value of these studies In 
conclusion, Dr Rolleston showed by quotations from 
contemporary hteiature that Bouillaud never re 
eeived much appreciation during Ins lifetime in Great 
Britain, and suggested that the chief causo of the 
oblivion into which he had fallen was his piaetice o 
repeated and free venesections, with which he per 
sisted long after it had been generally abandoned 
elsewhere 

The April issue of the Hibbcrt Journal contains an 
interesting article by Sir Oliver Lodge on “ The 
Interaction of Life and Matter ” He attempts to 
interpret the behaviour of animated bodies in tenns 
of a “ biological field”, just as the behaviour of 
mammate particles is interpreted m terms of an 
electric or magnetic field He admits that the 
parallel is not complete “In a gravitational or 
on elastic or any other field, energy is stored and 
expended those fields belong to the physical uni 
verse, and their energy has to be taken into account 
In life apparently there is no specific energy Life 
is not energy, it merely directs the energy which it 
finds available '* The element which life adds is not 
energy but guidance , it directs energy into channels 
which otherwise might have been unoccupied Yet 
how life can direct energy without expending energy 
itself has always been an insoluble problem 

Sir Ouver Lodob here suggests that the possibility 
of a directive yet non-energetic agenoy is not excluded 
by the present state of physical knowledge “ Modert 
physics has shown that every particle has associated 
with it something periodic The electron does )l 
now appeal to us as a minute spherical charge el 
nothing else, it has been found to have someth H 
associated with it, a senes of waves In fact, i B 
found that many of the properties of a part'll * 
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matter can be possessed by what is known bls a 
* group wave * , m other words, that the energy of a 
particle can be expressed as the energy of a set of 
'froup waves, and that these, strangely enough, obey 
laws of dynamics Consequently it is realised 
k*j£t the particle and the wave are much more 
united than ever they have been before A wave 
may exist without a particle A particle can hardly 
exist without a wave The waveH seem the most 
fundamental things ” Of these waves, Sir Oliver 
says that they are 11 mere forms that convey or trans 
nut no energy”, they arc in fact “ not effectively 
eneigetic ”, “ their progress is not like that of a 

material entity, and yet they are supposed to guide 
the particle to its destination ” In other words, they 
vt exorcise a controlling and directing influence with 
out imparting any energy ” They may be said to 
act like the rails which guide a train The hypo 
thesis suggested is that “ these form waves constitute 
the physical mechanism whereby life and mind 
operate on and direct matenal particles” The 
suggestion is an inteieating one, and wo shall wait 
to see how far this application of recent ph>sical 
theory will commend itself to physicists on one hand 
and to physiologists on the other 


The Friday ovemng discourse on April 24 at the 
Royal Institution was given by Sn Philip Haitog, 
on Joseph Priestley Sir Philip pointed out that 

} > nestley was one of the most conspicuous figures 
n the eighteenth century, and has always seemed 
nuzzling to his scientific biographeis Some of 
Priestley’s best woik is contained in his “ History 
oFElectricity ” and his electru al papers, which have 
been very laigelv overlooked He discovered that 
cha/coal, blatkJeod, and led hot glass are conductors, 
suggested that those was a giadation of substances 
from the most perfect conductors to the most pci feet 
non conductors, and tried to measure conductivity 
He anticipated Cavendish and Coulomb, by showing 
fioin an exi>eiiment of Fianklm, olaboiated by bun 
self that the attraction between quantities of elec 
tncity varies inversely as the square of the distance 
Priestley initiated a new era m chemistry by' mcreaa 
ing the number of known species of gas from throe to 
tv'el vo, and paved the way foi the revolution effected 
[by Lavoisier His discoveries of the action of living 
quintals on air, of oxygen on blood, and of the green 
matter of plants on an under the influence of light, 
have beon of the greatest importance in animal and 
plant physiology Finally, it appears from notes for 
a lecture in the Royal Institution m 1810 that it was 
a theorem of Newton’s and certain observations of 
Priestley on the diffusion of gases that led Dalton to 
his atomic theory Priestley’s place in the histoiy of 
science has beon unilei estimated There have been 
greater men of science than Priestley, but few whose 
discoveries have produced so ridh a harvest 


J F Tochek, Croll lecturer in statist iced 
^thods m the University of Aberdeen, gave an 
tress on April 24, at the Institute of Chemistry, on 
r!pable error in scientific investigations, especially 
^ relating to physics and chemistry In reviewing 

Jjfo 3209, Vol 127] 


the methods of testing the accuracy of results, he 
demonstrated the fact that it is unsafe to rely on an 
average alone as representing the real value, even if 
a large number of observations have been carefully 
conducted to obtain it It is necessary to make cer¬ 
tain that all systematic eirors duo to the apparatus, 
the method, and the observer have been avoided 
When these have been eliminated, tho individual 
results follow the law of erroi and contain only the 
unavoidable experimental errors, similar to those in 
making an attempt to measuio a yaid correctly The 
measure of these unavoidable enors is known as the 
probable eiror, a single figuro which gives a shorthand 
descuption of the extent of tho vanation in individual 
measurements Di Toe her gave examples among 
others, of doteirnmations of the atomic weight of 
hydrogen by Rayleigh, Morloy, and others, and showed 
that, despite the extremely sensitive natuio of the 
appaiatus and caie taken to secure attorney, thfc 
results show a ihythmical variation They swing 
from side to side lound a spo< lfio value Sometimes, 
h owe vol the individual Jesuits use beyond the limit 
of unavoidable oi landom variations and betray an 
ini lease or a decrease which is systematic and avoid 
able All that those engaged in research can do is to 
repeat their experiments until they acquire confidence 
in their accuracy and are able to formulate a leliuhlc 
rt suit The calf ulus of piobabihties has an important 
place in science , Clerk Maxwell described it as the 
true logic foi this woilil and the only mathematics for 
prn< tu al men 

Tuf mpiclly growing steel constructional woik of 
the great eJoftuc firmer station at Battersea (an now 
bo seen from the Embankment On St George « Day, 
April 23, a remembrance stone, built into the station, 
was unveiled b> Mr W F hladgate in honoui of 
Michael t aioday, and a &ptecli by Loid Bessboiough, 
Goveinor Ceneial of Canada, who is a former director 
of tho London Pown Co , was telephoned by ladio 
and broadcast at the ceremony Loid Bossborough 
[mid a glowing tribute to Faraday, who is recognised 
as the founder of tho electric industry as we know it 
to-day A hundred years ago, after much patient 
reseat eh guided by marvellous foresight, he discovered 
the phenomenon of the induction of eloctnc currents 
and tabulated tho laws governing it Lord Boss 
borough said that science has no fi ont lei's , the whole 
world is its parish He pointed out that to Canada 
the ‘ white coal ’ of electrical energy means perhaps 
more than can he measured in the development of the 
Dominion In tho great metropolis of tho Empire, 
tins potent force is woiking for the betterment of the 
people in many ways Faraday’s discovery has betn 
a boon to the woild, and the Canadians participating 
on the other side of the Atlantic remember with 
giatitude the beneficent debt they owe to Faraday 
After the remembrance stone was unveiled at the 
request of Lord Bessborough, Mr Fladgate used a 
telephone near the tablet to convey the thanks of the 
assembled company to the Governor General 

The Moorside Edge station of the British Broad* 
casting Corporation has now been completed It is 
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the northern counterpart of the Brookman’s Park 
station It is situated 1100 feet above sea level, about 
five miles from Huddersfield The three 500 feet 
masts can be seen from the L M S Railway which 
connects Manchester with Leeds Work has been 
begun on the third regional transmitter, near Falkirk, 
in Scotland The fourth is to be located m Somerset, 
but the site has not yet been chosen As each of the 
regional stations will radiate on two wave-lengths, 
transmitting alternative programmes, and as Daventry 
(5XX) and Belfast each radiate on one wave length, 
the whole of the ten wave lengths available will 
therefore be used The general equipment and layout 
of the Moorside Edge station practically duplicates 
that of Brookman’s Park Great precautions have 
been taken to avoid interruptions to the programmes 
In each circuit, spare valves are provided which can 
be put in circuit at once by merely operating a switch 
The condensers and inductances are not bolted down, 
so they can if necessary be disconnected and removed 
at once The aerial masts, which form a nght-angled 
triangle, are of lattice steel construction and each weighs 
40 tons To avoid any unsymmetncal radiation from the 
aerials by 1 mast shadow effect each mast is insulated 
from the earth by porcelain insulators The forma¬ 
tion of ice on the aerials, which might overload them 
mechanically is guarded against by passing large 
currents from the generators through suitable con, 
ductors on the masts, the req* * xl heat being given in 
about half an hour For its regional transmission, the 
Moorside Edge station will use a wave length of 479 
metres, and for broadcasting the national programme 
it will use a wave length of 301 5 metres 

Two valuable papers on standardisation have 
recently been read The first of these was read 
to the Royal Socioty of Arts on Feb 4, by Mr C 
le Maistre, director of the British Engineering Stand¬ 
ards Association, and was entitled “ The Effect of 
Standardisation on Engineering Progress ” Referring 
to the present widespread dislocation of industry, 
which roquires to bo made the subject of scientific 
and systematic investigation rather than of party 
politics, he said the purpose of his paper was to show, 
m some small measure, the contribution which 
standardisation can make towards the solution of the 
problem by the introduction of greater economy in 
manufacture and distribution No one imagines there 
is any •single remedy for trade depression, but it is an 
undoubted fact that standardisation, properly organ¬ 
ised, is a most important factor in diminishing the 
excessive ups and downs from which industry suffers 
The second paper on the Bubject was read to the 
Institution of Automobile Engineers on Mar 3, by 
Mr L A Legros Commencing with a sketch of the 
history of standardisation, Mr Legros referred to the 
formation, m January 1901, of the Engineering Stand 
aids Committee, from which the British Engineer¬ 
ing Standards Association sprang, to the work of 
standardisation done in connexion with the motor 
industry, to the "progress of ^provisional standardisa¬ 
tion, and to many practical aspeots of the subject 
Quoting from an article by Mr B D Pomtt, he said 
“ Standards should result m something more than 
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the stabilisation of quality and testing , it should be 
a fruitful field for improvement on both sides. If the 
time had come to visualise a national standardisation 
authority, such a body should treat standardisation; 
as a means to the enhancement of the reputation 4 
British goods " 

The syllabus for the present term of broadcast 
talks to schools on rural science has recently been 
published by the Central Council of School Broad¬ 
casting There are two senes of talks Mr C E 
Hudson is giving four talks on “The School Garden**, 
on May 1 and 15 and June 5 and 19 Types of 
useful flowers for the school garden will be con¬ 
sidered, and also methods of propagation by seeds 
and vegetatively and artificially, (grafting and bud¬ 
ding) The treatment of fruit trees, with special 
reference to pruning and fruit thinning, and the 
©fleet of such treatment will eonclude the aotu~3 
scientific considerations This will be followed by 
the last talk, which is on the vocational possibilities 
of horticulture This should prove of exceptional 
interest, especially to children of rural schools in the 
vicinity of an. agricultural or horticultural oollege 
“ The Plant and the Soil ** will form the subject 
matter of the other senes of talks, to be given by Mr 
Ward Cutler This senes will be composed of four 
talks, on May 8 and 22 and June 12 and 26 The 
senes will begin by considenng soil formation, and 
then various types, especially clay and chalk, with 
their typical flora, will be described Some very use¬ 
ful experiments are to be described, experiment^ 
which may easily be set up without the necessity for 
any elaborate apparatus The programme contains 
several good photographs and diagrams Judging 
from this pamphlet, the rural schools should look 
forward to two interesting and useful series of talks 

The Bodleian Quarterly Record , vol 6, No 68, 
recently issued, contains a repnnt of some exchequer 
accounts of the reign of Henry VI which give a de- 
scnption of a hitherto unrecorded visit of tho King to 
Oxford in February 1439, the object of the visit being 
to witness a demonstration by a body of German 
master gunners and their company of their methods 
of projecting ‘ wild-fire *, an incendiary composition 
better known as Greek fire In an introductory note 
to the documents, Mr E W Hulme Bays that the 
German artificers were brought to England by John 
Solers and that they stayed in Oxford nine days 
The employment of German artillerists in England 
was customary at this penod On Nov 3, from 
Henry VI is recorded the payment of £40 “To 
Gokyn Gunner, Walter Lokyer, Walter Hermanaon, 
and Gerard van Ewe, Gunnemeysters ’* from Ger¬ 
many, who for a long time remained in the King's 
service The name of John Solera occurs fairly fre¬ 
quently in the national records In 1438 he was 
appointed sergeant of the King’s tents and paviliojg 
and in 1439 he obtained a twenty years’ lease of ^ , 
mines in Devon and Cornwall producing gold or silv^tf 
at a rent of one-fifteenth of the precious metals. , 
place of the German experiments m the history 
use of incendiary compositions in war can be fo l 
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by ft study of Col Hime’s “ Ongm of Artillery 11 and 
von Romooki’s “ Geecluchte der Explosivstoffe ” 

The Council of the National Institute of Industrial 
psychology has recently issued its tenth annual Report 
>t yr the year ending Deo 31, 1030) In spite of the 
trade depression, the various activities of the Institute 
have increased in number and scope, and it is note¬ 
worthy that the importance of the human factor in 
industry is becoming recognised more and more 
Membership of the Institute has increased from 1430 
bo 1600, more requests Are made for vocational 
guidance, and investigations have taken place in such 
varied industries as railways, meat paste, stores, and 
chocolate An important development is that firms 
ire beginning to send their applicants for posts to be 
idvised by the Institute as to the branch of the work 
or which the candidates are most fitted Apart from 
/ivestigations, the Institute is doing research work 
nto the nature and measurement of the mental 
abilities involved m factory assembly, colour dis 
nmination, tests for perseveration, occupational 
prospects for boys, teste for motor drivers, etc Leo 
,ures and demonstrations have been in increasing 
iemand A special appeal is being made for funds to 
ontrnue tho work, as research work cannot in the 
lature of the case be self supporting, and in memory 
)f the Institute’s first president it is proposed to call 
t the Balfour Memorial Fund 

\ The first number (vol I, No 1, pp 1-96) of 
he new publication, the Veterinary Bulletin, has 
ocently been published , as announced in Natube 
>f April 26, it is to take the place of the Tropical 
Veterinary Bulletin, which ceased publication with 
he December number, with the addition of matter 
elating to animal diseases of temperate climates 
The Veterinary Bulletin will deal with all aspects 
>f animal health m so far os they relate to original 
eeearch and administrative control, but it will not 
leal with clinical material from the point of view of 
he practitioner, book reviews will bo included The 
hdletm will be of crown quarto size, 9} in by 7£ m , 
nd vol 1 of this year will be issued quarterly and 
nil run to about 384 pages From Jem 1, 1932, 
he journal will be published monthly and the volume 
nil run to about six hundred pages The journal 
s published by the Imperial Bureau of Animal 
lealth. Veterinary Laboratory, Ministry of Agn j 
ulture and Fisheries, Weybndge, Surrey, England, 
nd the subscription price for the volume is £1, 
>ost free, payable in advance to that address (single 
opies will be 7# 6d ) The subjects dealt with are 
!ossified under fourteen headings, most of which are 
^presented in the abstracts in tins first number 
unong the contents we notice that several pages 
re devoted to the BCO (Bacillus Calmette-Guerin) 
accme for tuberculosis, a subject which is attracting 
^oh attention at the present time, and nearly seven 
Aes to Bacillue abortus infections and abortus and 
ilulont fevers in man, another subject of much tm- 
^Jjtance 

tos Zoological Department of the British Museum 

iural History) has acquired, by purchase a 

\ No 8209, Vol 127] 


mounted specimen of a gerenuk, or Waller’s gazelle 
(Lxthocranius wallerx) Tho animal has been mounted 
stand mg on its hind legs m the browsing attitude 
adopted by this species Although this antelope has 
been known to science only during the last fifty throe 
years, excellent figures of it are found in Egyptian 
rock-carvingB believed to date from about 5000 b o 
Its distributional range includes a very large part 
of the desert country of East Africa The Museum 
has also purchased tho skin and skull of a pigmy 
hippopotamus (Choeropsia libenenaie) This species is 
found in Liberia and Sierra Leone Tho animal is 
not gregarious, spends most of its time on land, and 
is strictly nocturnal in its habits The zoological and 
entomological collections have been enriched by a 
large amount of material obtained by Capt A K 
Totton whilst a guest of the Atlantic Fleet during 
its recent visit to the West Indies The Department 
of Geology of the Museum has acquired some Jurassic 
insects from Bavaria, and a unique collection of 
Australian Triassic fishes The former are preserved 
m the famed lithographic stone of Solenhofen, and 
comprise some exquisite dragon flies The latter were 

gathered from a quarry, now eloBod, near Sydney 
This fish fauna is the only one known from the Middle 
Tnaa of Australia H M the King has sent 673 
specimens of dried plants from Nepal on loan to the 
Department of Botany The flora of Nepal is very 
little known, for only a small area has been explored 
botamcally The Friends of the National Libraries, 
with the co operation of one of their members, Mr 
Basil H Soulsby, have presented to the Library a 
copy of Robert John Thornton’s rare work “ Botani¬ 
cal Extracts, or the Philosophy of Botany ”, in four 
volumes (London, 1798-1810) Dr Thornton (1768- 
1837), a distinguished member of Guy’s Hospital, 
spent many thousand of pounds on producing bot¬ 
anical works, and in 1811 Parliament sanctioned the 
Royal Botamoal Lottery, to which the Prince Regent 
gave his patronage 

The general subject of the International Industrial 
Relations Congress to be held at Amsterdam on Aug 
23-29, is announced as “ Social Economic Planning— 
The Necessity for a Planned Adjustment of Productive 
Capacity and Standards of Living ” The mam object 
of the conference is the integration of the economic and 
political factors responsible for the maladjustment 
which causes so much unemployment in the midst of 
economic progress Such resolution of the disturb 
mg factors is essential to political and economic co¬ 
operation in the planning and adoption of development 
policies in production and standards of living if policies 
are to be based on economic facts The programme 
includes addresses on the “ Significance of World-wide 
Unemployment ”, by Dr Max Lazard, Pans, “ Recent 
Growth m the World’s Productive Capaoity”, by Dr 
Otto Newath, Vienna, "The Problem of Planned 
Economy ”, by Dr L Lorwin, Washington, “Prin¬ 
ciples and Practice of Soientifio Management ”, by Dr 
H S Person, New York, and H von Haan, Geneva, 

“ Expenenoe and Potentialities m International 
Economic Treaties”, by Prof J, P Chamberlain, New 
York, “International Planning by Industries”, by 
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Prof M J Bonn, Berlin, " Mass Distribution and 
Standards of Living ", by K A Filene, Boston, USA, 
and “ International Agi cement on Labour Standards ", 
by M Albpit Thomas These addresses will be 
followed by discussions, and other discussions are 
announced on " Potentialities m National Economic 
Planning", "The Cooperative Movement", "The 
International Bank Its Potential Relation to Planned 
Production", and " The Economic Basis of Regional 
Agreements " 

Thf Advisory Committee on the Welfare of tho 
Blind has issued its ninth Report , 1930, to the Minister 
of Health (H M Stationeiy Office, 1931 0 d net) It 
is estimated that tho blind population of England and 
Wales on Mai 31, 1930, numbered 56,853 Attention 
is dm Lied to an experiment in subcontracting for 
the inanufac lure of 4 forms ’ for telephone bell sots by 
blind persons Thoie weie no complaints as to tho 
quality of the work, and tho output was satisfactory, 
aveiaging two thirds that of sighted workers The 
experiment confirms conclusions already reached by 
psychological analysis, namely, that skill in executing 
a movement depends both upon a muscular control 
which is independent of vision and a visual control, 
and totally blind persons must always suflor a haneb 
cap in this reject 

At the end of last year, Pi of A A Ivanoff retned 
from the position of Duectoi of tho Observatory in 
Pulkovo and took over the office of the President 
Adjoint of the Central Cham hoi of Weights and 
Measures (Leningrad, Mezhdunarodny Primp, 19) 

Thl following have been proposed for election os 
honorary members of the German Chemical Society 
A Angoli (Florence), E J Cohen (Utieeht), W 
Ipatiow (Leningrad), I Langmuir (Schenectady), 
H Le Ciiatehei (Paris), Sir William Pope (Cam¬ 
bridge), The Svedberg (Upsala), E Warburg (Beilin) 

Thf following have been elected as offieois of 
the Physical Society of London for 1931 32 Presi¬ 
dent Sir Arthur Eddington , Seen tan is Dr Ezor 

Griffiths and Dr Allan Ferguson , Foreign Secretary 
Prof O W Richardson Treasurer Mr R S 
Whipple, Librarian Mr J H Brmkwoith , Assist 
ant Secretary Dr J J Hodges, Editor Cnpt 
C W Hume 

The council of the Royal Geographical Society 
has made tho following awards for 1931 The 
Muieluson Grant to Mr L M Nesbitt, for Ins difficult 
journey tlnough the Danakil country of Abyssinia , 
Tho Back Grant to Col R H Rowe, for his surveys 
in Nigeria and on the Gold Coast , The Cuthbert 
Peek Grant to Mr H J L Beadnell, for bis explora¬ 
tions m the Libyan Desert, The Gill Memorial to 
Mr Michael Spendoi, for his studies of the Great 
Barrier Reef 

A series of lectures, the first under the terms of the 

* 

Heath Clark bequest to the University of London, will 
be given on May 4, 5, 6, 7, and 8, in the London School 
of Hygiene and Tropical Medicine, Gower Street, by 
Sir George Newman, the Chief Medical Officer of the 
Ministry of Health and the Board of Education, who 

No 3209, Vol 127] 


has taken as his subjeot "The Rise of Preventive 
Medicine " All the lectures commence at five o’clock 
and are open to the public without ticket 

A course of advanced lectures m sociology wi# 
be given by Prof E Westermarck at the London 
School of Economics on May 6, 7, and 8, the subject 
of the lectures being " Pagan Survivals in Mahom 
medan Civilisation " The first lecture will cover 
tho behtfs in the jinn, the evil eye, and the curse 
Jn the second, Prof Westonnarck will deal with the 
conception of holiness and the closely ielated beliefs 
connected with saintly persons, places, and objects 
In the third lecture ho will cover Roman and pagan 
survivals m Mohammedan ritual Prof C G Neligman 
will take the chair at the first lecture The lectures 
will begin at 5 r m , and admission will bo free to 
students and others alternated 

The thuty sixth geneial meeting of the Deutsche 
Bunsen Gesollschaft will be held at Vienna on May 
25-28 next Tho piogrammo includes a list of thirty 
papers on various blanches of puie and applied 
physical chemistiy and a number of exclusions and 
visits to places of interest Tho titles of the separate 
lectures show that a wide hold of interest both in 
pure and applied science is to be offered at tho 
meeting Tho Hubjen is to be disc ussod include metallo 
graphy, ctystal structure, thermodynamics, spectro¬ 
scopy, adsorption, and free jadicals, and many well- 
known authorities will take part in the programme 
The arrangements made for the accommodation of 
visitors from overseas and for excursions aie com* 
plote, and the meeting promises to be one of great 
inteicst 

An invitation is again extended to farmers’ and 
farm workers’ associations and clubs chambers of 
agriculture and horticultuie, students’ societies, and 
other bodies interested m agriculture or market 
gardening to inspect the Rothamsted and Woburn 
Experimental Plots during tho eoming summer Mr 
H V Gamer and Capt E H Gregory vuII be avail 
able to demonstrate the plots At Rothamsted the 
soil is heavy and the experiments deal with the 
manunng of arable crops and lotation experiments 
At Woburn the soil is light and the experiments are 
concerned more particularly with the manuring of 
potatoes, sugar beet malting barley, wheat, and the- 
use of green manures All communications and re 
quests to visit the Stations should be addressed to 
the Secretaiy, Rothamsted Experimental Station, 
Harpenden 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —A lecturer 
in mechanical engineering at the Handsworth Tech¬ 
nical College—The Principal, Handsworth Technical 
College, Handsworth, Birmingham (May 11) A 
half time lecturer in social economics and tutor ^ 
academic work in the Department of Social Study ^ 
the University of Birmingham—The Secretary, 
University, Birmingham (May 13) A Bayhj£ ^ 
Starling scholar at University College, London — r ^[ 0 \ 
Secretary, University College, Gower Street, Wj, j 
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(May 15) A research student in experimental physics 
m the Henry Herbert Wills Physics Laboratory of 
the University of Bristol—Prof A M Tyndall, The 
University, Bristol (May 18) Lecturers on, respect 
ively, economics and industrial organisation at the 
School of Economics and Commerce, Dundee—The 
Principal, School of Economics and Commerce, Dundee 
(May 23) Two senior and four junior research 
scholars at the School of Economics and Commerce, 
Dundee- The Principal, School of Economics and 
Commerce, Dundee (May 23) An assistant lecturer 
ul mathematics irt the University College of Hull — 


The Registrar, University College, Hull (May 29) 
Two tutors for extra mural education in rural areas, 
under the Joint Committee of the University of 
Birmingham and the Workers* Educational Associa-' 
tion—The Dim^toi of Extra Mural Studies, The Uni 
verHity, Birmingham (May 30) A Sir Clement Royds 
memorial scholar in chemistry in the University of 
Manchester—The Registrar, The University, Man- 
< hester (June 1) Insti uctor lieutenants in the Royal 
Navy, with university training and an honours degree 
in mathematics, scieme or engineering--The Adviser 
on Education, Admiralty, H W 1 


Our Astronomical Column 


iThe Expansion of the Universe —bir Arthur Edding 
tan contributes a letter to the April number of the 
(Jbservatory, in which he answers some questions sub 
*nitted by Mr B M Peek The expansion is relativo 
to our ordinary standards of length , for example, 
the wav e length of the red cadmium lino may be taken 
as our standard Secondly, the expansion is modified 
by gravitational action Where there is periodic 
motion, as m the planetary system the only effect of 
the expanding tendency is to lengthen the period 
correspond mg to a given distance from the centre 
This would be the case also in the rotation of the galaxy 
He differs from Prof de Sitter, who thinks that the 
expansion would be effective even in these cases It 
is only when we come to the large scale of intergalactic 
hatances that the expansive tendency prevails over 
die attractions of the galaxies on each other and 
jieriodic motion is no longer possible Ho savs that 
the problem may also be treated on the basis of taking 
die radius of spot e as constant, and our standards of 
ength and time as shrinking This assumption leads 
bo tho anomaly that an infinite number of terrestrial 
pears would have a finite sum, and all matter would 
hsappear in a finite time Thus ho prefers the 
‘expansion of the universe ” to tho “ contraction of 
bhe atom '* 

Collision Theory of Novae —The March number of 
SmerUia con tarns an article on nov® by A C Gifford, 
af the Dominion Observatory, Wellington, New 
Zealand He examines the various theories current 
Ml the subject, such as collision of star with nebula 
or with a body of planetary size, but expresses his 
strong preference for the theory of collision of star 
svith star, advocated so persistently by the late Prof 
Bickerton The mam difficulty of this theory is that, 
on the average, nov® appear more often than once 
a year (including telescopic ones), and that examina¬ 
tion of the density of star distribution indicates that 
collisions between them would be extremely rare 
Also, one might expect to see the stars separately, 
some years after the outburst, but this has not been 
reported , the appearance m Nova Pictoris after the 
outburst did not suggest two stars The theory that 
the outburst may result from some instability in the 
star's interior is now gaming favour, but is not 
noticed by Mr Gifford , nor does he notice the modi 
fication of the theory of collision with nebulas namely, 
that this might produce a blanketing effect, causing 
the star's heat to be bottled up, ultimately leading to 
Mi explosion 

vffcomtkS —Publication No 74 of Copenhagen Ob 

fvatory gives the following definitive orbit of the 
Swodic comet 1927 111 = 1926 / (Comas Sola) by 
Ufa J M Vinter Hansen 199 observations are 

J), extending from Nov 4, 1926, to May 31, 1927 
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Perturbations by Jupiter and Saturn are applied 
Tho question of possible identity with Spitaler's comet 
(1890 VII) is not dealt with , this depends so much 
on the exact circumstances of the approach to Jupiter 
in 1912 that it is bettor to wait until tho next re 
turn of tho comet in 1935, when the period will be 
known with exac tness The date of osculation is 1926 
Nov 30 0 

Tlie orbit of comet 1930 d (Schwassmann Wach 
mann) is by Jorge Bobono of Cordoba, using observe 
t ions from May 2 to July 8 {Astr Jour ) The 
elements of comet Pons Wmnocke for the 1927 
apparition (by B Strbmgren) are given for comparison 
It appears likely that the two comets had a common 
origin 


(omet 1927 ITT 1927 VII (Pooh Win ) 1930 d 


r 1927 Mar 22 1929 
oi 38 27 60S' 
ti 65 J5 41 0 
i 13 45 43 8 
$ 35 6 28 4 

log q 0 0452093 
Period S 52094 
Equinox 1926 0 


J927 Tuu 21 064 
170 22 15" 

08 8 34 

18 56 26 
43 17 0 

0 016698 
6 00061 
1927 0 


1930 Jim 14 1756 
192 c 18 39 0' 

76 48 31 9 
17 29 30 0 
42 46 16 5 
0 004935 
5 6954 
19 tO O 


T is given in U T The jienod of 1927 III is in 
Julian years It will bo seen that the longitudes of 
perihelion of the last two comets (that is w + tt) are 
nearly identical 


Ancient Egyptian Astronomy —Mme Flammanon, 
nho has boon travelling m Egypt, contributes an 
illustrated article to the February number of V Astro* 
nomie She notes that the crescent is often associated 
with tho goddess Hathor, corresponding to Venus, 
and conjectures that Venus may have been seen as 
a crescent in Egypt The same conclusion has been 
drawn from the name ABhteroth Qamayim (Astarto 
of the two horns), which also corresponded to Venus 
She reproduces a photograph of the well of Eratos 
thenes ftt Assuan and describes the determination of 
tho circumference of the earth which he made with 
its aid It is pomtod out that in tho tune of Eratos¬ 
thenes the well was 21' north of the tropic of Cancer , 
but it may have been mode many centuries earlier, 
when the obliquity of the ecliptic was greater The 
article states tnat, according to an ancient tradition, 
the sun completely lit up the well of Syene at the 
solstice Tins would have been the case about 3000 
b c , the date usually assigned to the pyramids A 
picture of the temple of Denderah shows the winged 
solar disc, which has been plausibly conjectured to 
have been suggested by the aspect of the corona, 
especially at sunspot minimum The article combines 
ancient with modem by giving a picture of Helwan 
Observatory, and another of a battery of telescopes 
set up by astronomical tourists on the terrace of the 
Winter Palace at Luxor 
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Research Items. 


Excavations in British Honduras, 1930 —Tho 
season's work of the Britmli Museum Exjiodition to 
excavate Maya rums in British Honduras m 1030 was 
planned to covei (1) oxtavntion on the masonry and 
terrace complex at i’usilha , (2) a survey of the new 
Hite and the remains of ttie prehistoric bridge on the 
other side of the river , and (3) to bring back the two 
monolithic wtel 1 which it had been impossible to 
remove in the previous season Capt V L (Jrumng’s 
report on tho season’s work is published in the Journal 
of the Royal Anthropological Institutes vol 60, pt 2 
Owing to exceptional rains, the work of excavation 
and transport was much hindered, and it was possible 
to bring hack to England only one of the stoke The 
terrace site was generally explored Owing to lack of 
tune, it was not possible to explore an interesting 
structuie resembling two thirds of a pyramid which 
was discovered, but a substiucture on terrace 3 was 
excavated and produced some lemaikuble finely 
flaked flints, some of which are in the form of snakes 
ami scorpions, and a number of jadeute beads A 
carvod plaque or pendant, of jadeite horn an e \(ava 
tion south of tho liver, was engraved with a design 
which tlie authoi calls the * begging jaguar with a 
g[\ ph head " This, it is believed is unique One of 
the jndtMto beads has turk's iieod ' engiaving and 
recessed cavities foi mlay Remarkable also axe 
certain double shells (of the SpowUjlux genus) whic >1 
had evidently been ltnpoited fioin tiie roast and iiad 
been buried with the owner 'l he\ contained small 
personal ornaments and had evidently been used as 
jewel boxes Among tho < emtonts of one was a semi 
circular pendant of jadeite and blister ponils pierced 
for suspension 

The Mesolithic Human Remains from Mugem — In 
L'Antkropoloqie, vol 40, No 4, Dr Henri V Vallois 
reports on an examination of the skeletal remains from 
the kitchen middens at Mugem, Portugal Previous 
at counts of this mateiml have been confined to the 
remains of a few individuals These have been re 
examined, and all other spec imens available have also 
been meusuied All tins skeletons here considered 
come from two middens only those from the third 
evidently boing of more recent date The conclusions 
drawn require certain modifications in the views 
put forward by previous writers Although female 
skulls are certainly moro numerous, they aie not 
double the number of the males as Htated by Paula , 
nor do they show the number of aged individuals 
claimed, although a considerable number had attained 
years of inability, say from thirty to fifty years ot age 
It has generally been ngrood that the skulls include 
both dohe hocephals and brochycophals, but this also 
requires qualification The mean cephalic index of 
the dohehoeephais ih 70 9 Though nigh, the skulls 
do not show the tendency to hypsistcnocophaly 
claimed by Mendes Correa The face is mesoprosopic, 
mesorbme, and mesognathems Dental caries is 
prosent Of the brachycephals, which are much less 
numerous than the dolichocephalic, it may bo said that 
their condition doo« not allow any certain conclusion , 
they are much deformed, and m such a way as to 
increase the transverse diameter Of seven skulls, 
four without question are mesocephalic , and question 
arises whether the brachycephalic race of Mugem, of 
winch much haff been writtw, is really brachycephahr 
The question must be regarded as open, pending fur¬ 
ther discoveries, and m future we should speak of the 
mesocephalic rather than the brachvcephalic type of 
Mugem The various theories jmt forward as to the 
affinities of the dolichocephalic type are unsound It 
is probably nearest to Cro Magnon 
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Pictures of Some Abyssinian Birds and Mammals 

—Artistic pictures of birds at the same time accurate 
enough to satisfy the ornithologist, are lare , and 
therefore the album of coloured reproductions of 
thirty two paintings, a Sppctai Publication of the 
I<ield Museum of Natural History, Chicago, is an 
unusual treat It contains twenty eight pictures of 
Abysamian birds and four of mammals, from paintings 
by the late Louis Agassiz Fuertes The writer watched 
with interest the rapid progress of Fuertes* work, 
from his first rather < rude pic tuies of American birds 
to tho fine finish which he attained, and these Abys 
Himan pictures mark the summit, as they unfortun 
tttely mark the close, of his hi tistic w ork No expense 
has been spared in creating exact reproductions, and 
eight and sometimes nine colours have boen used in 
tho offset* lithographic process The brightness f 
the colours and the interest of the torma seized upqn 
by the artist give real charm to the collection, which 
is published through the generosity of Mi V Suydam 
(’lifting 

Growth in the Hermit Crab —'The heimit crab pro 
vides opportunities for tho study of growth potentials 
assoc latod with hh> mmetry, here seen m the larger size 
of tho right thoracic limbs, tho right handed twist of 
tho abdomen, and the strong heterogonu growth of 
tho mule right c hola The results of measurements on 
r )G male anil 64 female EnpaguruR prnieauxi are given 
by S F Bush (W Ron* Arthiv f Entuncklungs 
mechamk, 123-1, pp 39 79) In the absolute sue of 
the limbs, predominance of the right si do is greatest 
m the chela Posteriorly it grades over into left 
predominance starting at the fifth pereiopod in the 
male, and the fourth in the female The females 
thiougliout show less right predominance Tho limbs 
do not all grow at tho same rate there is a definite 
gradient, which, the right chela ignored, is identical 
on both suloH of head and first seven thoracic segments 
There is a maximum at the 3rd pereiopod, from which 
point, both anteuorly and posteriorly, the growth 
rate dimmiRhes in a graded series In the male the 
gradient is most marked Hero the chela and following 
two pereiopods are positively heterogomc, the right 
chela to an exceptional extent The latter, though 
breaking the regular gradient on the right side, does 
not influence the growth rates of the limbB on either 
side of it If the chela exerts any influence on neigh 
bouring limbs, it is m the matter of absolute size, and 
it is noteworthy that right predominance is greater in 
the limbs immediately postenor to it than in those 
anterior Comparison of males and females show* 
male predominance, which ih greater on the right sujj' 
and increases during growth, from the 1st antenna 'j 
tho 4th peroiopod, grading into female predominant 
anteriorly (eye stalks) and posteriorly This gradiq 
also has its summit at pereiopod 3, and is broken { \ 
the right aide by tho great predominance of the chc 
The growth gradient within the chela is tho same 
that within the other poreiopods at first, but 
centre shifts with increased growth 

On Unsegmented Ova of Echidna —T Thomf; 
Flynn (Quart Jour Micr Set , vol 74, part 
1930) describes two unsegmented ultra uterine o' 
of Echidna The egg is about 4 mm in diameter at 
has a delicate transparent shell, a tlnn layer & 
albumen, and then the white yolk mass (with tlj 
germinal disc on one side) enclosed m the very tly 
zona In each egg, the two polar bodies had be/ 
formed They are smaller than those described I 
OrnUhorhynchus, and the .first polar body i« mil 
larger than the second and, oontrary to what has hi 
reported for Omithorhynchua , remains undivided I 
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the second egg the two germ nuclei—one slightly 
larger than the other—were closely apposed prepara¬ 
tory to the formation of the first cleavage spindle 

t Inheritance of Mutual Aversion In an Ascomycete — 

A further study of the mutual aversion which occurs 
between the myteha derived from different spores 
of the Ascomycete Diaporthe permcxosa has been 
made by Miss D M Uayloy (Jour Genet , voi 24, 
No I), who also reviews the occurrenco of this 
phenomenon m other fungi and its relation to the 
various forma of heterothalhsm She adopts the 
nomenclature of Correns, in which the simple form of 
hoterothalhe condition due to ^ and - strains ts called 
haplo hetera cious, and classifies five different types 
of heterothalhsm in the fungi From extensive single 
spore cultures of Ihaporthc and testing the reactions 
[ the resulting myceliu, she finds that this fungus 
jws in addition to the ordinary sex heterothalhsm, 
t< physiological heterothalhsm based on inter lacml 
fid self sterility factors whi< h influence the sexual 
fhmtv of the haplonts hut segregate in as<ospoio 
formation independently of Hex Ihe capacity tor 
mutual aversion ih thus inherited and occurs in two 
foims (1) inter iatniI, (2) ultra jionthocial as shown 
by the haplo hoteltecious form only The format is a 
kind ot stenhtv betwten biological roces, the lattir a 
foim of physiological self sterility independent of sex 
Aversion is marked by a line where two mycolia 
meet and refuse to mteirninglo, and the two typos 
of aversion are not visibly distinguishable j^oin 
ascospore genei ations were grown from a particular 
pycnoapore cultmo, the results being stated in a 
factorial scheme It is found that different usci 
1 tho same perithoc mm can give different typos of 
aggregation of the Helf steuhty fat tors, and that tho 
progeny of a single perithelium may or ma\ not 
gffiow aversion, dependent upon the type of segroga 
tion which has occunod m the formation of tho 
ascosporea Mono ast ospore cultures will not form 
pent her ia and some myteha can throw myteha of 
the opposite (aversive) group Incidentally, tho use 
of the term archegomum for tho femalo sex organ of a 
thallophyte is to he deprecated 

Nucleoli of Rice Varieties - A eytologicul study of 
five varieties of uce from Japan, India Java and 
Egypt has been made by A (1 Solun ( Ci/tologia , 
vol 2 No 1), who finds inteiest mg differences in the 
nucleoli of vannua forms All the varieties have the 
same number of chromosomes (n = 12) and the same 
size of nuclei, but the nucleoli in tho lesting stage of 
the pollen mother cells show constant differences in 
a\ erage size In the variety having the largest nuele 
olus, it legularly dividos before synizesiH into two of 
fc-iual sizo In the next variety, a smaller nucleolus is 
budded off from the primary one , m the third variety 
coiVdiviHion takes place later (after synizesis), while 
Alflvo other varietios having tho smallest nucleoli, 
soil usually remain undivided The nucleolus which 
repqdded off from the primary one remains attached 
out), but disappears earlier in the prophase than the 
their. and is believed to contain chromatin which 
Btapntrihuted to the chromosomes It is suggested 
not( this secondary nucleolus corresponds with the 
ficieolar body found in Lathyrus and other forms 
thllar observations are included on meiosis in tho 
thjasporo mother cells This is the first case m which 
pieties having the same chromosome content are 
fid to be differentiated by the character of their 
dIi These differences are correlated with the 
hve and absolute mze of the single nucleolus 
put before meiosis begins The work also con- 
other evidence that the nucleolus of plant cells 
^ms two different substances 
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Fossil Reptilian Egg from Yorkshire —The Annual 
Report of the Yorkshire Philosophical Society for 
1DJ0, issued Mar SI, contains a description by 
Sidney Melrnoie of an object in the Edward Wood 
collet tion now in the \orkshire Museum, fioin the 
Lias of Whitby This, fiom its general shape anil 
mode of preservation, Mi Melrnoio rogaxds as prob 
ably a reptilian egg, jiossibJy of a crocodilian 
Ho deduces tho Hue as 8 5 cm by 0 0 cm The 
outer layers, unfortunately, are pyritised and show 
no strut turc 

An Extinct Tasmanian Marsupial —Pi of Wood 
Jones has re examined tho well known extinct 
marsupial fiom Tasmania, Wynyardia ba&vmna 
Hitherto this form has been considered us an Eocene 
form and ns diffoung in many respects from any 
living marsupial Wood Tones, m the Proceeding# 
of the Koyal Society of Tasmania 1931) after a 
taieful re investigation of tho original specimen, has 
come to u conclusion which is in diioct opposition 
to that which has hitherto been generally accepted 
Moie recent leseaicli has shown that the beds from 
which the fossil came uie mm h later than the Eocene 
and nio probably late Mioc one or even Pliocene The 
animal itself has no character that distinguishes it 
fiom modern marsupials and many that ally it to the 
living genus Truhosurus 

Comparative Study of Soil-Profiles Under this 
title a note on an important investigation of soil 
piofilos m Holland and Java (Mitt Geol Inst 
Jai nd bon who<xft school in Wayt nin-qin, Holland No 1 fi, 
1930) was published in theHO < olumns on Jrt b 7 p 214 
Unfortunately, it was erroneously stated that the 
authors were A te Wochel, L Mosir, and U van 
Aggelen wliereas actually the study wits made by 
J van Baren, with the i o operation of the three 
collaborators all end \ named r J he wntcr of the note 
legrets that Dr van BhiciTs name was inadvertently 
omitted and welcomes this oppoitunity of making 
amends to tho senior author of the paper concerned 

Effect of Soil Temperatures on Subterranean Insect 
Fauna An account of experiment* on winter sod 
temperatures at Minnesota and their relation to sub 
terranoan insect survival has been given l>v U Allen 
Mad ( four Agric Res , 41, p 571) A thermocouple 
method was used foi re< ordmg the tenif/oraturos at 
2 inch intervals for a depth of 2 feet of hoiI under vnr\ 
mg conditions, and although tho insulating effect of 
a Hnnw layer lias long been recognised, the differences 
found between temperatures of snow rovored and bare 
ground weieextraordm a nly large Tn thee aseof c lea ret l 
areas, the soil temperatures showed sharp fine tua 
tions, closely following those of tho air, and a spread 
of 12 48° C was found between the upper and lower 
layers investigated The tomjHiftture of the snow 
covered soil, however, remained much more constant 
and showed only a spread of 3 5 n U over the 2 feet 
depth From laboratory investigations tho freezing- 
points of adults and larvae of Milanotua communis (a 
species of wiroworm) wore found to be - 13° C and 
-15°C respectively They would thus be able to 
withstand Minnesota winter conditions if hibernating 
below 4 in from the surface, and experiments where 
two species of wueworm were buried m outdoor cages 
at depths ranging from 2 in to 24 m supported this 
view, there being practically no mortality, as the tem 
peratures did not fall below this point White grubs 
(chafer larveo), on the other hand, are much less cold 
resistant than wireworms and would have to hibernate 
at much greater depth, below 2 ft , to overwinter sue 
cessfulty Climatic conditions, may, therefore, be of 
great importance in insect control Since wire worm 
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larvae are active only m summer and become dormant 
m winter, a sudden prolonged drop in temperature 
would probably prove fatal, as the larvae might be 
caught too near the surface of the soil Further, since 
ram was found to destroy the temperature gradient 
between the different Inyors of sou, a sudden drop 
in temperature following such conditions might also 
bring about a high mortality To some extent, 
therefore, it might be possible to forecast the seventy 
of wirewonn attack a* cording to the previous wuiter 
conditions 

Quantum Theory of Nuclei In nn article m the 
Apnl number of Science Progress, on new aspects of 
radioactivity, Dr 0 D KIIih has stated very cloarly 
two ft raj problems which still remain to be explained 
on the wave mechanics The first is that of the dis 
tnbution of energy amongst the ft particles which 
arise from the disintegration of the nucleus itself, these 
have both a continuous * velocity spectrum ’ and an 
upper limit to the energy which is at best so indefinite 
that Dr Kllis concludes that this typo of disintegra 
tion can occur with an omission of a particle of any 
energy whatever The whole process appears to take 
place in some way governed by essentially statistical 
laws, as in Maxwell's gas theory, but fundamental 
difficulties arise in that the corresponding fluctuations 
must occur within a single nucleus, that is, within a 
volume comparable with that of the electron when it 
is considered as a particle, and that the peculiarities 
of this space must be conditioned largely by the move 
ment of the electron The second difficulty is that far 
more energy which could appear in the form of 
y radiation is converted into a corpuscular ft radiation 
within the parent atom than would be expected The 
difficulty persists even when two modes of transfer 
of energy into the corpuscular type are allowed for, 
namely, formation of a y ray which leaves the nucleus 
and is converted photoelei tncally before it can pass 
out from amongst tho orbital electrons of the same 
atom, and tho assumption of the energy of an excited 
nucleus, before a y ray has been formed at all, as the 
result of a collision made by one of the orbital elec 
trons of the atom in passing through the nucleus No 
satisfactory solution of either of these problems has 
yet been proposed, and it remains an open question 
whether or not they are capable of explanation on the 
present theories 

Pine Resina —A valuable paper upon the reams of 
the jack pine (Finns Banksuina) appears m the 
Canadian Journal of Research, 4, pp 1 34, 1931, by 
Harold Hibbert and John Bernard Phillips The 
authors examine the methods previously used for tho 
separation of tho various constituents from the ream 
and docile upon a modified procedure in which the 
resin, originally extracted from the wood by an 
alcohol benzene mixture, is extracted with other, and 
the water insoluble substances in the ether extract 
later extracted with 5 per cent sodium carbonate, 
the residue being then subjected to steam distillation 
Remn acids and fatty acids in the alkaline extract 
are freed by addition of acetic acid, and are then 
separated by esterification of the fatty acids by ethyl 
alcohol and sulphuric acid Steam distillation has 
yielded a volatile essential oil and a non volatile 
residue which is saponified and thus separated into 
fatty acids and non-saponifiable matter The resins 
of fresh and seasoned timber were compared , the 
changes m the resin-durmg seasoning appear to be due 
to oxidation and polymerisation of the unsaturated 
fatty products and to changes in the resin acids 
The authors also direct attention to the tendency of 
the easily polymerisable terpemc products present to 
yield products of a sticky, tacky nature 
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The Quinhydrone Electrode —The use of the qum- 
hydrone electrode, discovered by Haber and Russ m 
1904, has been considerable since its development by 
Granger and Nelson and by Bulmann, independently 
in 1021 The conditions for tho reproducibility of th h 
electrode and its value compared with the calomel 
electrode were published by Bulmann and Jensen m 
1927, and now two important papers by Morgan, 
Lammert, and Campbell have been published in the 
February issue of the Journal of the American Chemi¬ 
cal Society , which contain numerous practical details 
on the use of the quinhydrone electrode In the first 
paper, the method of setting up and of cleaning the 
metal part of the electrode are discussed, and the in¬ 
fluence of the nature of the metal used Platinum 
and platinum alloys gave better results than gold , 
the ago of tho platinum was of little importance if th' 
electrode was large enough Very small short wir$^ 
gave erratic results , larger short wires gave cor 4 
Bistent results but larger deviations than foils 
longer lengths of wire Two foils with dimension 
larger than I sq cm gave differences of potential 
when measured against one another, of less than 
0 000010 volt The second paper deals with the 
effect of excluding oxygen from the solution and the 
use of nitrogen in the electrode Quinhydrone elec¬ 
trodes prepared with nitrogen were found to be far 
more reproducible than those used in air, and the 
quinhydrone electrode prepared with chemically pure 
platinum dipping mto 0 1 N HC1 saturated with 
quinhydrone and stirred with nitrogen was found 
to be more easily reproduced with great precision 
than any other half-cell used for reference Gold was 
less satisfactory than platinum Irregularities in un 
shorted electrodes, which occur m air, disappear m 
nitrogen Whereas cells composed of air dried elec 
trodoR ancl mechanically stirred solutions may take 
an hour to reach equilibrium and unstirred solution!, 
longer, cells with nitrogen stirred solutions take up 
equilibrium values almost immediately The elec 
trades neod not be dried in nitrogen, if this gas is 
bubbled through the solution 

Hardening of Metals by Rotating Magnetic Fields — 
E G Herbert has already shown that work hardened 
metals become still harder when they are subjected 
to the influence of a rotating magnetic field In a 
recent paper (Proc Roy Soc , A 130 , 154) the research 
is extended to include alloys which are susceptible to 
age hardening, and a similar effect has been observed 
By the combined use of ageing, magnetic field, and 
cold work, the hardness of a 0 8 per cent carbon steel 
has been increased from 715 immediately after 
hardening to 1080, whilst a high speed steel has been 
hardened from 700 to 1000 Bnnell Ihe effects 
observed are extremely complex, and at times 
temporary or permanent softening results The in 
fluerne of these alternating magnetic fields is 
confined to magnetic mateiials Duralumin sh 
quite analogous effects and the alloy may be 1 1 
hardened ’ by magnetic means to a distinctly hi* 
degree than is normally possible Even brass ah, 
effects of the order of about six per cent Altho 
high frequency fields and very rapid rotation of 1 
specimen have been tried, it is shown that neith< 
necessary, an equally marked effect being produ 
by slowly rotating the specimen for a few seoo> 
across the poles of a powerful electro magnet V** 
temperature at which the treatment is given appet 
to have considerable influence on the degree ( 
hardening, this being greater for a hard steel 
100° 0 than at room temperatures It is pointed/ 
that the process could bo applied with ease to 64 
such as drills, milling cutters, dies, etc , howe 
complicated their shape 1 
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Cotton-growing in the British Empire * 


rpHE work undertaken during the year 1929-30 by 
^ officers of the Empire Cotton Growing Corpora 
tion stationed in the various cotton producing coun 
tries of the Empire is summarised m the report now 
before us Following the line* of the similai reporta 
issued m preceding years, with which it requires to be 
road, the volume is a record bf steady progress 

The outstanding feature of the year is the continued 
suooess of the Barberton selections of Jassid resistant 
strains of cotton This success is not limited to 
South Africa, whero it has given a new lease of life 
to an industry threatened with extinction through the 
depredations of the insect, it extends through a wide 
tract of country embracing the whole of East Africa 
^ far as Uganda, and even into the Sudan Though 
tjhe latter country U4, the main resistant race did 
(show up well tinder irrigation, of the cottons 
<*5wn it proved itself one of the most resistant to loaf 
irl Being itself a preliminary selection as yet un 
Stabilised in respect of many characters of economic 
importance it promise* to become, by selection or 
hybridisation, the parent of numerous stiams adapted 
to one or other of the varied conditions which natur 
ally occut through so wide a stretch of countiy In 
l South Africa itself selections from U4 are being 
dossed with Cambodia certain selections from which 
have proved to be even more Jassid resistant than the 
original U4 

Of the impressions which a perusal of the various 
reports leaves on the mind, perhaps the most lasting 
is < oncemed with the manner in which local t onditions 
f free into prominence different aspects of the problem 
/hich the oigamsation has set itself to solve In 
Bouth Africa the primary problem was concerned 
path Jassid for on that solution the life of the industry 
depended With the solution of that problem other 
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aspects are assuming prominence Cotton is here one 
of a senes of crops , it occupies no dominant position 
Its setting in the rotation is receiving growing atten 
tion and progress is recorded m the investigation of 
that interesting problem of the harmful offeot of a 
preceding fallow In the two Rhodesia* if the work 
at Barberton has reinovod one danger and provided 
m U4 a basis for remunerative cultivation, other 
dangers exist and m the cotton starner and the boll 
worm the insect world exercises a dominating posi 
tion In Nyosaland, soil problems are engaging 
attention especially in relation to root development 
In Uganda the vanetal question predominates 

In that complex area the Sudan the question of 
staple assumes importance in those areas, like the 
Gezira m which the Fgyptmn type of cotton is grown, 
and much attention is devoted to spinning tests The 
appearance of loaf curl during the last few years has 
introduced a new threat into these tracts which has 
to be mtt within the group of cottons yielding that 
class of fibre and hero resistant strains of Sea Island 
affoid a promising basis for progress It is of interest 
to noto the suggestion that this resistance may be the 
result of a capacity to foim an alequato loot system, 
for there is m this suggestion further evidence of a 
growing recognition ot tho need both for a better 
knowledge of root systems in general and Un a deeper 
search for the basis of resistance cither m morpho 
logical character 01 in physiological reaction While 
there is still much to learn with respect to tho tians 
mission of tho disease its development appears to 
dopend in large measure on the capacity of the root 
system to make uso of the particular soil in which the 
plant is gi owing 

Tho potontiahtios of the ram area in tho Southern 
Sudan are bung explored and the woik as is natural 
in a country lacking an mdigonous system is mainly 
concerned with variety Inals and dates of sowing 
The necessity of eaily sowing is clearly demonstrated 


History of the Fauna and Flora of the British Isles 


rPHE British Isles with then compai atively small 
area but considerably varied natural conditions 
present a number of highly interesting biogeographical 
problems, the solution of which would bear an im 
portant relation to the larger problems of the distn 
bution of organisms in E in ope and in the northern 
hemisphere generally It is not surprising therefore, 
that the French Sooi4t6 de Biog6ographie should 
have selected the history of the fauna and flora of the 
‘British Isles as a subject for its new volumo * the 
third of a series devoted each to the treatment of a 
separate biogeographical problem, the two previous 
Volumes dealt with the biogeography of Corsica and 
of the high mountains of the worjd respectively 
The volume represents a collection of papers by 
ten different authors, writing in French or in English, 
and each dealing with his special group of organisms 
m his own way An introductory article, bv L 
Joleaud, on the paheogeographical history of the 
British Isles, is followed by a paper on mammals, by 
Heim de Balsac, who discusses not only the recent 
Uina, but also summarises the post glacial palaeon 
Plogioal evidence One of his general conclusions is 
. iat tho mstory of the British fauna is in many re 
[®?ect6 different from that of the European fauna, 
teirtioularly with regard to the effects of the glacial 

da j*up lament <1 m Britannlqua* — 
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period, which were considerably less serious in the 
British Isles owing to their milder oceanic climate 
Tho next article by the samo author deals with 
Butish birds and emphosists the high percentage 
amongst them of endomio races os well as the pre 
senco of certain Mediterranean elements 

The spider fauna of the British Isles is analysed by 
W 8 Bnstowe who divides the country into five 
zones limited mainly by temperature conditions 
With regard to tho history of the spidor fauna, 
Mr Bnstowe believes it to be lolatively simple and 
appears to denve it directly from the continent after 
the original fauna had been exterminated by glacia 
tion A great portion of his article is devoted to the 
discussion of a general problem of the aerial migiation 
of spidere as a factor m populating island areas 
A full list of British Orthoptera includes only 
36 species 10 of them being introduced through human 
agency 1 he affinities distribution beyond the Brj tish 
Isles and the probablo history of each of them, is 
discussed by B P Uvarov Out of this number, 
nine species are considered to be relics of a very 
ancient probably lertiary, fauna connected with 
humid and warm climate Another definitely pre 
glacial group of five species, distributed mainly in the 
Mediterranean region is called Atlantic, and they are 
regarded as relics of the rich fauna of Atlantis, which 
continent has probably extended as far northwards 
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as the southern < oasts of Ireland and England One 
third of the fauna, twelve spocios, exhibit affinities 
with the present day Siberian and eastern European 
fauna and are considered to represent the result of 
an invasion of the Hteppe fauna originating in the 
Angaia continent This invasion may have happened 
either aftei the last glaciation or, possibly, lrnmedi 
atoly before it 

M E Mosely presents a survey of British Tncho 
ptera but abstains from zoogeographical deductions, 
while stressing the unpoiiance of the ecological 
factors in their disti lbution 

TheHeteropteran fauna is analysed by W E China, 
who lecogmses in it the Lusitaman, or Atlantic, the 
American, the Arctic, and the (!eimanic elements, 
these being the groups distinguished by Seharff in 
his well known woik on Euiopean animals Certain 
members of the Lusitaman group are xeiothermic in 
their ecological lecjiuroments, but their present dis 
tnbution elsewhere makes it highly probable that 
they have survived through the glacial periods on 
the sj>ot, in shelteied situations Most of the spec ies 
of the American group should be proj>erly referred to 
the Angara fauna, to which the largei portion of the 
Germanic group also belongs, but there are species 
occurring only in Ameiica and m western Eiuope, 
including the Bntish Isles but not in Russia or 
Siberia Definite relationship to the American fauna 
is also shown in the Arctic group Insular variations 
in British Hetcroptera aio unimportant and few in 
numbel Out of six endemic species, three are doubt 
ful, while the remaining three are piobably Atlantic 
relics 

A la icf leview of British Lepidopteia, by L Dupont, 
stresses the poverty of the Bntish fauna and the 
presence of a considerable number of local forms, 
many of them being melamstic No zoogeogiaplucal 
analysis is attempted by this author 


A discussion of the beetle fauna, by J Sainte- 
Claire Deville, one of the best authorities on the zoo¬ 
geography of European Coleoptera, is highly interest¬ 
ing and instructive, being illustrated by a senes of 
twenty four distributional maps One of the main cor 
elusions of this author is that there are no sufficient 
reasons to believe that the Quaternary glaciation 
exterminated the original fauna On the contrary, 
a number of species of southern origin (Mediter- 
lanean) have certainly survived the glaciation 

The last two articles of the volume deal with the 
flora J Cardot discusses the mosses, and reveals the 
interesting fact that there is a very close relationshi 
between the bryophyte flora of the British Isles an 
that of the Atlantic islands (Canaries, Madeira, ar 
Azores) There aie even soveial species which do n< 
occur elsewhere, while certain species occur besidt 
m the subtropics only The author, however, attr 
bates their appearance in the British Isles to th 
distribution of spores by air, after the Quatema 1 
glaciation, winch in his opinion has wiped out a 
mosses except some boreal species 

A J Wilrnott in his thorough analysis of the Britift' 
phanerogamic flora arrives at the opposite conclusion, 
which is based on a critical discussion of geological 
facts and theories, of the evidence derived from the 
study of the Quaternary fossil plants, and of the 
present distribution of flonstic elements He be 
lieves that the climate of the glacial penods could 
not have been so severe as to exterminate the original 
flora completely, and there is every reason to think 
that the relatively mild and humid climate of Atlantic 
typo prevailed at least in some sheltered situations 
,of the south west of Ireland and England, thus per¬ 
mitting the suivival of aboriginal plants As we have 
seen, this conclusion agroes well with the opinions of 
the majority of the contributors to this interesting 
volume 


The Name of Mount Everest 


IVfOUNT EVEREST was first observed by the 
Survey of India in 1849, but it was not until 
throe vtars later that its great height was realised 
Eiom tlio plains of India it is only one among many 
conspicuous peakH, and its distance fiorn the Indian 
frontier across the whole width of Nepal often prevents 
its being seen at all In these uicuniNtances, it was 
not surprising to find that there was no Indian name 
foi the peak The hist names pioposed were tho 
Nopalcst names De v adhunga and Gaurisankar The 
first, howevei, was found to bo non existent as a peak 
name m Nopal, and tho second belongs to another 
j>cnk There was no entiy of tho surveyois into 
Tibet in those days, and, in the lack of Indian and 
Nepales? names it was nocossaiv to find ft title foi 
tlie peak This was done m 1865 by naming it aftei 
Sn George Everest, of the Trigonometrical Survey of 
India 

Tho controversy about the name was discussed by 
Majorh G Bun aid in Nati re, 1 mid ih now reojiened 
by Dr Sven He din in his joccnt German book on 
Mount Eveiost Sir Sidney Buriaid replies to these 
suggestions m a paper recently issued by the Survey 
of India * Dr Hcdui maintains that the mountain 
was first shown on D’ 4nv die's map of Tibet published 
in Pans in 1733 This was based on a survey made 
between 1711 and 1717 by Chinese lamas instructed 
by Jesuit h in Pekijjtg and was^until about a centaly 
igo the only map of Tibet ‘The identification of 
Mount Even st on this map is very doubtful A iange 
of great heights is shown at right angles to tho actual 
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alignment of the peaks of the legion Located in 
terms of the nvor valloys, which the lamas portrayed 
more accurately than the mountains, this range is 
forty miles distant from Mount Everest Moreover 
there is no indication that tho lamas wore aware of 
an excexitionallv high j>eak in that region Thus, there 
are no groiuids for using the lamas' name of Chomo 
Lungma for Mount Everest, as Dr Hedin suggests 

Attempts to discover a Tibetan name for the 
mountain have resulted m five names being found 
Each has meiely local use and not one has any general 
acceptance although the mountain is a conspicuous 
feature fioin si vt ral paits of Iibet One of tho a ' 
names is certainly Chomo Lungina, but it would 
appeal to have restricted use and to be applied to 
both Everest and Makalu in fact, it is applied to an 
area rathei than a peak 

Jn these circumstances, them is no justification (for 
displacing the name of Evoiest It has always bfcen 
tlie pi act ice of the Smvey of India to use local names 
whin these have boon in existence Everest is 
piobftblv the only depaiture from this principle but 
it is a departure that was unavoidable Even if a 
Tibetan name in geneial uso were revealed, it would 
be of doubtful value to replace a name that has no* 
become universally known and accepted No pc 
sible benefit could result from such a change 

1 Natuiif Nov 10, 1904 

1 (Survey of India Professional Pnner No 2ft Mount Everest at 
its Tibetan Name* a Review of Sir Hven Hedin 0 Book Rj Col S 
Sldnev Burrard Vp 11+18 (Dehra Dun Survey of India, 19 
8 annns, lOrf 
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Research at the Mellon Institute during 1930-31 


I N his eighteenth annual report to the board of 
trustees of the Mellon Institute, Pittsburgh, the 
^director, Dr E R Weidlein, has summarised the activi 
Vies of the institution during the fiscal year ended Feb 
28, 1931 The sum of about £160,000 was contributed 
to the Institute by the industrial fellowship donors in 
support of scientific research The total amount of 
money appropriated by companies and associations 
to the Institute for the twenty years ended teb 28, 
1931, was £1,511,000 


Throughout the entire fiscal year 76 industrial 
rtlowflhips—22 multiple fellowships and 54 individual 
^filowships—were in operation During the pre 
^ sding year the number of fellowships was 71 In 
1 930-31, 140 industrial fellows and 49 assistants held 
^ipmtions on the research staff Sixty four industrial 
^Jowships (17 multiple fellowships and 47 individual 
fellowships)—throe more than on Feb 28, 1930— 
(itere active at the close of the fiscal year Nine 
'^tlowships are being sustained by industrial associa 
4aons The industrial research personnel consists of 
^109 fellows and 31 assistants Thirty one fellowships 
have been in operation for five years or more, and of 
this number 18 have concluded more than ten years 
of work Three (and possibly font) new fellowships will 
begin operation during the early patt of the present 
fiscal year, as soon as laboratory space is available 
According to the report, noteworthy lesults have 
developed from the following fellowships air pollu 
tian, by product coke, face brick, feitihwer, heat 
insulation, iodine, nitrogenous resms, 01 game syn 
thoeirtj refractories, sleep, and utensil Twelve fellow 
ship* completed then research programmes, namely 
chrome ore, insulating lumbei, Portland cement 
composite glass, yeast, inhibitor, steel tieatment, 
kock pioduets, roofing, fatty acids (uses), oxygen, and 
face brick Thirteen new fellowships were added to 
the Institute’s roll dunng the fiscal >eat, as follows 
safety fuse, plastic composition, bread, cottonseed 
^products, hydro engineering, abiamvcs, newspnnt. 


fatty acids (synthesis), shoes, optical glass, com¬ 
modity standards, and tyre bead 

The Department of Research in Pure Chemistry 
had a productive year and two fellows weie added to 
the staff Twenty two investigational reports have 
been published since the establishment of tnis depart¬ 
ment m 1924 Among the subjects that are receiving 
research attention are the chemistry of marine plants, 
c berry gum, gum arable and quince seed mucilage, 
and the properties of the sugar acids 

The publications by members of the Institute during 
the calendar year 1930 included 1 book, 5 bulletins, 
46 research reports, and 44 other papers Sixteen 
V S patents and 13 foreign patents wore issued to 
fellowship incumbents The total contributions to 
the literatnie for the 19 years ended Jan ], 1931, have 
been as follows 16 books, 101 bulletins 573 research 
reports, 893 other articles and 423 IJ S patents 
These publications are listed m the Institute’s Btblto 
graphic Bulletin No 2 and itH four supplements 
The commencement of the construe tion of the In 
stitute’s new home is referred to as the most important 
event during the year covered by the repent Early 
in May 1930 it was decided that, as the present two 
buildings of the institution aie inadequate for the 
immediate and future needs of its departments and 
industrial fellowships, a commodious modom struc 
ture would be built at the r ornor of Fifth and Bello 
held Avenues, Pittsbmgh The excavating woik, 
which was begun on Nov 5 was finished in March 
and the foundation is now being c onstructed 

The new budding, whu h will be (ompleted in about 
two yearn will enable the Institute to expand greatly 
its lesearch facilities and activities m both puie and 
applied acienco The stria tme which will be m the 
Ionic style will be built of giamti anil Indiana lime 
stone , it will be plain but massive, and will be sui 
rounded by 62 monolithic columns The propoitiom 
of the building will bo approximately 100 ft by 276 
ft , and there will bo eight working floois 


Hydrography of Polar Seas 


J N the journal of the International Council foi the 
Exploration of the Sea, for December 1930 
(Journal du Conseil, vol 5 No 3, p 329), E lvreps 
and N Verjbmskaya of tho Murman Marine Bio 
logical Station describe the results obtained on cruises 
made in the months of March, May, September, 
and December along the mendians 33° 30' E and 
38 E from the Murman shore to the ice maigm 
The waters showed the typical cvclo of the utilisation 
of phosphates and nitiates by the phytoplankton m 
the spnng anil summer months and their regeneration 
in tho winter The phytoplankton was, in this re 
search, estimated by oentufuging an aliquot part of 
sea water, dissolving the contained diatoms in alcohol, 
and determining tho amount of thloiophyll piesent 
spoctro photometrically 

The region under survey is mvadod by blanches of 
the North Cape cunent of warm Atlantic drift watei, 
tho southernmost branch being the Murman current, 
and tho Franz Joseph branch being in tho north 
An interesting difference between the cycle of events 
(n the cold polar waters and that in the warmer 
Atlantic water was brought out In May, in the 
Fvld Arctic waters, an outburst of diatom flowering 
Jkd already taken place and the surface waters down 
25 metres showed a decrease m their inanunal salt 
intent, the Atlantic water, however, showed little 
Inference m its content of these salts from the sur 
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fate to the bottom and there was as yet no sign of 
diatom growth In Septi mbor thcie was little 
difference betwcon the Arctu ami Atlantic watery 
the sui face layers all being di plotod in phosphate 
and nitrate anil the deeper layois nch, but the con¬ 
ditions of phytoplankton piodiu tion wore leversed, 
the Atlantic suiface watirs being now rn h in ehloro 
phyll and the Arctic waters v* ry pooi 

It thus seems that the outburst of p)i> toplankton 
m tlie Atlantic water takes plate latei than in the 
Arctu watei-s The aitual reasons for tins affoid 
an inteiesting pioblem In wint< i complete veituftl 
mixing had taken plat o and thi phosphates and 
nitiates had been timchod from the mutate down 
wards In 1930 observations made be twt tn March 28 
and April 11 showed no sign uf the vnnal outburst in 
the Aictn waters 

With refer* nee to tho idative nchiuss in nutrient 
salts tlu mshoio wateis wcil the poorest tho Arctic 
waters the Holiest the Atlantic water bung not so 
rich as the cold The maximum winter values for 
phosphates woie m the neighbourhood of 50 60 mgrn 
PjOj per cubic metio In the same journal it is also 
interesting to read of phosphate estimations made 
in southern polai Beas by Johan T Ruud {ibid , 
j> 347) , lieie m places in tho Weddell Sea the read¬ 
ings nin up to 150 mgm P a 0 5 jx i cubic metie at 
the surface 
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University and Educational Intelligence 

Cambridge —An election to the Sheepshanks 
Exhibition for proficiency in astronomy will be hold 
in the present term Any member of the University 
under the standing of master of arts or, being a re¬ 
search student, under the standing of doctor of 
philosophy may be a candidate for the exhibition 
The holder of the exhibition is required to engage m 
astronomical research to the satisfaction of the Council 
of Trinity College Candidates are mvited to send in 
their applications, before May 6 , to Prof htratton, 
Gonville and Cams College, stating their qualifications 
and claims and proposed course of uatronomical re¬ 
search 

The General Board recommends (a) that a uni 
vorsity lectureship m pharmacology he established m 
the faculty of medicine as from Oct 1, 1930 , ( 6 ) that 
a university demonstiatorship be established in the 
Department of Evponmciital Psychology as from 
Oit 1, 1931 

The following Syndicate has been appointed to 
consider the medical courses and examinations of the 
University and their lelations to courses and examina 
tions for the degree of BA tlio V a e Chancellor, 
Prof H R Dean, Mr W Spens, Sir Humphry 
Rolleaton, Di T b Hole, Di E D Adnan, Dr A E 
Clark Kennedy, Dr L A Borrudaile, Prof J T 
Wilson, Prof T Barcroft, Mr H Tlurkill, and Mr H 
McCombie 

Edinburgh —Members of the University Court* 
Senatus, and General Council and a large body of 
students attended on Apul 22 , in the Old College, a 
memorial service to the late Prof Lorrain Smith, 
professor of pathology since 1912 and dean ot the 
iacult> of medicine The service was conducted by 
the dean of the fat ulty of divinity, Prof Curtis, the 
text was read by the Vu e Chancellor, Sir Thomas 
Holland, and Piof Samuel Alexander, of the Uruvcr 
sity of Manchester, paid a tribute to the memory of 
Prof Lorrain Smith Representatives attencecj from 
tho Universities of Belfast, Manchester, Cqq fudge, 
Glasgow, and Aberdeen Bor 4 

London - Koddey Fletcher Warr S* ner iitships, 
each of the value of 1250 a year for three > mf ,rs, have 
been awarded to Mr H W Thompson, for a J study of 
tho chemistry of the methyl and tho cliloro naphtha¬ 
lines, and to Margaiot Hill, for the continuation of 
work in progress on tho regulation of tho ovaiy, with 
special reference to the part played by the hormones 
of the antorior pituitary body 


The fourth biennial conference of the World h edera 
tion of Education Associations will be held at Denver, 
Colorado, on July 27-Aug 2 O! special interest is 
tho health section, which is active in promoting the 
health of children through the schools of the world 
Further information concerning the conference can be 
obtained from Miss S L Jean, 200 Fifth Avenue, 
New York 

An election wilt shortly be made to a Baykss 
Starling Memorial Scholarship, founded by old students, 
friends, and admirers, m commemoration of Sir William 
Bayhss and Prof E H Starling The scholar will be 
required to follow a course of study approved by the 
Jodrell professor of ^physiology at University College, 
London, involving a training tn the principles of, 
and methods of research in, physiology and bio¬ 
chemistry Candidates must send their applications 
to the Secretary of University College not later than 
Friday, May 15 
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A party of representatives of the universities * 
Great Britain were the guests of the*Prussian Gover 
ment on April 19, at the State Opera House, Berfi 
The party n&s been on a tour of investigation of f 
German university system The tour was organic 
at the instance of the International Relations Co 
mittee of the Association of Umvertnty Teachers 
is the second international tour that has been orgt 
mod, the first having been to France in 1930 T 
objects in view are to collect data for a comparati 
study of university systems and to promote cont£ 
and co operation between academic circles in Ore 
Britain and other countries Visits to Switzerljtf 
and the United States of America are in contempla# 
Both m France and in Germany these visits I 
aroused wide and intense interest among eductf , 
authorities, who have received the parties with , 
greatest cordiality and have offered the fullest faci | 
for inquiry into every aspect of thair activities T 
can bo little doubt tnat in publishing detailed re| s 
of these investigations, the Association of Umve 
Teachers is performing an important service both tc n 
cause of higher education, especially in regard to un 0 f 
sity development, and in furthering mternational ui vi 
standing and goodwill, and that it may event m | 
result in the establishment of some permanent «1 me 
of co operation on the part of the universities , er f 
woild, which may create a forum for tho disc ^ v( 
of their common problems The Report on the I a p 
University System, based on the 1930 visit to Fi 
may be obtained from Prof R Douglas La 
# honorary genoral set rotary of the Associatu. 
University Teachers, University College Aberygt 
(« ) 


Birthdays and Research Centres 

May 3 , 1893 —Prof G P Thomson, F R S , professi 
of physics in the Imperial College of Science * 0 ^ 
Technology 3 

An attempt is borng made by several worker* r 
the Imperial College to use the phenomenon of elec ~t 
diffraction as a tool to study the nature of sur 4 
layers, particularly those formed m the corrosior 
metals It has been proved that cathode rays, wh 
reflected from a crystalline or miciocrysfcalhno surf a 
of known structure, form a diffraction pattern whu 
depends on the crystal structure just like the patte 
formed by X rays Conversely, the pattern gives 1 
formation about an unknown structure The advai 
toge of using electrons instead of X rays is that ti 
former only penetrate a few molecules deep, and 
give information about the surface layer witty 
confusion by the bulk of tho solid 

May 7 , 1886 —Prof H Hartkidge, F R S , profes 
of physiology at St Bartholomew’s Hospit 
Medical College, London 

In conjunction with Dr Ranyard West, I ha 
been engaged on an investigation of certain aspec 
of muscular tone We have found that tetan 
produced in animals by the removal of the par 
thyroid glands, may be temporarily relieved by t) 
administration of the drug curare Before gftto 
the curare, an animal may be lying on its side irt 
its limb muscles in fcomo contraction, about half 4 
hour after giving the curare, the animal may f 
running or eating m apparent normal health 

Since curare is used as an arrow-head poiao 
for producing paralysis and death, this * curr 
tetany is a very unexpected phenomenon Wt 
investigating the matter further, as we hope 1 iv 
throw light not only on the mode of action of *ai 
but also on the nature of tetany ^ , 
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etles and Academies. 

London 

^gical £ »ciet /, April 1 —Bernard Smith The 
tt- lakes of Eskdale, Miterdale, and Wasdale, 
>erland , and the retreat of the loe during the 
n Glaciation * From a review of the available 
wice in the north west of England it is concluded 
the Great loe Ago in Cumberland and the Irish 
basin comprised at least three raam episodes 
paper is confined chiefly to the second—that of 
Mam Glaciation * The withdrawal of the com 
1 Irish Sea and Lake District ice towards the close 
episode is discussed, and it is concluded that the 
►etween the two ice sheets progressed north 
Irish Sea ice tending to shrink on one hand 
s the sea basin westward and north westward, 
the Lake District ice^—breaking up into tongues 
laciers —tended to shrink north eastward and 
The stages m the formation of the lakes 
eir deposits are described, and the positions of 
fronts at different times are indicated Of the 
s, special reference is drawn to beaches, especi 
jf»e fringing islands, to normal lake deltas, and 
netjr referred to as ‘ scale deltas 1 —Rev Joseph 
The ‘ one hundred foot * raised beach between 
and Chichester Prestwich, in 1858, assumed 
15 foot raised beach at Brighton is represented 
00 foot raised beach west of Arundel Clement 
■leeinfl to accept this identification There is, 
n % no proof, either of (1) any differential move 
u the gWMW^process of elevation, or (2) a fault 
© t the twBTAgs that might account for the 
app °y in leve!^*s» Moreover, the * rounded 
in * cited by Prestwich as connect mg the two 
as of marine material, is almost certainly of 
L >iary age It seems safer to assume the presence 
wo stages of raised boach—a ‘ 100 foot ’ and a 
ot ’ beach Clement Reid appears really to sup 
his view when ho is considering the different 
»f the Selsey deposits So also, more recently, 
-JO White Nevertheless, it must be noticed 
nere is, apparently, no ascertained example of 
JO foot beach east, or of the 15-foot west, of the 
i Valley 

oyal Meteorological Society, April 15 —W D 
T ©r An analysis of the cold front over Egypt on 
7, 1020 The usual autographic records of 
I, temperature, humidity, ana pressure at Helio- 
s and Ismailia were used, with records of the 
cal temperature gradient at the latter station 
-'old air advanced, m the form of a wedge with 
'G above the surface of Ismailia, but as a flat 
, ) on the surface at Heliopolis —W H Pick 
»te on the relationship between fog and relative 
idity The fogs occurring at synoptic hours at 
ngton during the years 1929 and 1930 are ex- 
led. and it is shown that the majority of them 
- accompanied by unsaturated air, as determined 
eadrngs of the dry and wet bulb thermometers 
concurrent occurrence of unsaturated air is 
pendent of the intensity of the fog, even the 
>nty of the very thick fogs being so accompanied 
t Jameson Temperature observations on Adam’s 
Ceylon Observations of temperature made at 
,ummit of Adam’s Peak, Ceylon, altitude 7300 feet, 
wenty three days in January and February 1930, 
discussed and compared with simultaneous oh¬ 
ms at Nuwara Eliya, a valley station at 0170 
Tie night temperatures showed the normal 
m between a valley and a peak site During 
ia„ however, there was a sharp rise of tempera- 
in the morning, lasting until about 11 a.m , and 
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giving much higher temperatures than might be 
expected at that altitude This was followed by a 
steady fall, until the constant night temperature was 
reached about 0 pm These day temperatures were 
probably due to mountain winds converging up the 
Peak in the morning, and forming cloud over it before 
midday—S P Wiltshire The correlation of weather 
conditions with outbreaks of potato blight The 
prosont investigation has been earned out to see if the 
correlation established by Dutch workers between the 
weather and blight outbreaks holds good in England, 
and the results obtained indicate that while the 
requisite conditions occur more or less regularly before 
outbreaks, such conditions are nob invariably followed 
by attacks of the disease The fact that outbreaks do 
not usually occur without tho weather requirements 
being fulhllod, though negative m character, appears 
to be of value m practice, and m the intensive seed 
potato growing area of Friesland, where as many as 
ten sprays may be applied in a year, tho service has 
enabled the grower to wait with some degree of safety 
for appropriate weather conditions beforo spraying 

Paris 

Academy of Sciences, Mar 10—L Cayeux The 
epigenio origin of tho Jurassic dolomites of the 
Pyrenees The formation of these dolomites is a 
case of the general problem of tho dolomitisation 
of a limestone —H Vincent and L Velluz The 
cryptotoxic properties of the halogen substituted 
oxybonzoic acids The results of a systematic 
stidy of the cryptotoxio properties of the chlorine, 
bromine, and iodine derivations of salicylic acid 
Salicylic acid is from two to throe times as active 
as its isomers, and sodium dnodosahcylate possesses 
280 times the cryptotoxio activity of sodium salicyl¬ 
ate it also possesses antiseptic properties —C de 
La Valine Poussin Some extensions of the method 
of balayage of Poincar6 and on the problem of Dirioh 
let — E Mathias The existence or non existence 
of lightniig en chapelet —Thomas Hunt Morgan 
was elec cort eRpondant for the Section of Anatomy 
and Zoi ^—Arnaud Denjoy Riemann’s hypo 

thesis on /distribution of the zeros of £(*), related 
to the th \ of probabilities —Paul L£vy Some 
theorems t*/ enumerable probabilities —G Pfeiffer 
The construction of the general operator permuting 
the intervals of a linear and homogeneous particu 
differential equation of tho first order —E Kog- 
bethantz The summabihty (G\ 8) of developments 
according to Hermite polynomials —Henri Mineur 
The dynamics of variable masses according to the 
laws of Newton and of Einstein —Mme E Chandon 
The mean depth of a canal calculated by means 
of the harmonic constants of two stations —E 
Fichot Remarks on the preceding communication 
—L Brillouin —Elasticity, thermal agitation, and 
fusion of solids —Paul Anita u The realisation of a 
mercury vapour pump Description of construction, 
with a diagram, mode of working, and performance 
of a mercury vapour pump —Pierre Auger and 
Mile Thdrise Meyer The directions of emission of 
photoelectrons Experiments have been earned out 
with the Ka radiation of uranium, and the results 
compared with calculations based on Sommerfeld’s 
theory —Mile M Che not The phenomena of 

ropagation in ionised gases by discharges of very 
igh frequency —Constantin Salceanu The magnetic) 
rotatory polarisation of some higher homologues of 
the organic fatty acids The acids studied were 
decanoic, launc, mynstic, palmitic, and stearic 
Perkin’s rule is only true as a first approximation, 
as systematic differences appear for the higher terms 
—ljierre Montagne The application of a square 


690 


NATURE 


diagram to the representation and calculation of the 
equilibrium m tho water gas reaction —R Wurmser 
end J Gel o so The ox id o-reduction potential of 

solutions of glucose— L Bull and Mile Suzanne 
Veil Tho kinetic study of Liesegang’s rings — 
Picon Puie cenuin sulphide Sterba’s method, the 
interaction of cerium oxide and hydrogen sulphide 
at a high temperature, gives a product free from 
oxygen provided tho temperature is 1500°-] 600° C 
At J00(r V tho sulphide still contains 2 per cent of 
oxygen The pure sulphide moltH at 2200 ° t 1 and 
ib Htahle at the melting point The reaction with 
carbon dioxide at 700 C is unusual, Co s S 3 + 4CO a 
— 2t’eO s + 400 4- 3»S—M Bourguel The formation 
of an intermediate form in an acetylene transposition 
The prolonged H( turn ot sodium amide at 00°-70° C 
upon <‘ # H a C ==t ( f| s gives a sodium derivative, 
from whah tieatment witli dilute acid gives O a H fi 
('H, (': OH and an isomer which does not react 
with ammoiuatal copious chloride 1 his isomer ab¬ 
sorbs oxygen giving ( fl H B CO CO CH 3 , and its com 
position is undetermined —Henri Termier The 
discordances of the meso and conozoic scries in 
Central Moiocco and the Middle Atlas - L Ebli and 
J Iti 6 The values of the magnetic elements at the 
Val hryeux station (Seme et Oise) on Jan 1 , 19*11 
The only special point is tho cieai increase in the 
vertical component Tins has now the same value 
as it had on Jan I, 1911, after having undergone in 
tho twenty year interval an oscillation < haractorised 
by a relative maximum m 1918 and two minium m 
1915 and 1920- N P P4ntcheff The proportion of 
krypton and xenon in some Bulgarian natural gases 
The spoctropho to metric method of Moure u and 
Lepape was used in these determinations The 
results are in agieemont with the astiophyBieal 
thoory of Mouiou and Lepape Kal 6 Contribution 
to the morphological study of tho stem of Trittcum 
tmlgarv — P Vignon The teeth of the labrum of 
certain gasteropods with turbinated shell, and the 
lelations winch they may develop with the varices — 
Mile Odette Tuzet The parabasal apparatus and 
the dictyosomes in Reniera tnrnulana ai Hymxni 
acidon sangmnea — Maurice Piettre and is Celan 
The r61e ot the different cellular elei its in the 
mobilisation of the lipoids in the mam uy gland , 
Donna's corpuscle —Maurice Lecamp Experimental 
duplications of the posterior limbs in the toad Alytea 
obatetrieans — Ch Joyeux and J Pien The hibor 
nation of the virus of Mediterranean exanthematic 
fever It is proved that Rhiptcepfmlus mn-gumeua 
can harbour the virus of this fever during tho winter, 
or foi at least the first part of the winter There are 
indications that tho virus is attenuated by this lnber 
nation 

Ckni* V A 

Society of Physics and Natural History, Nov 20 — 
Arnold Pictet The existence of two markings in 
guinea pigs, one dominant, the other recessive In 
guinea pigs, the marking of the body is dominant in 
the monohybrid of uniform coloration, whilst the 
marking of the extremities is simply recessive These 
two monohybrid systems fit int-o each other to form 
a clihyhrid system, so that the ho**edity relations 
betwoen the umfoim fur and the two kinds of markings 
are governed by a double pair of inheritance factors — 
E Bovier The ammonites of the upper Sinemurian 
of Champfroinier (French Jffra) The author gives a 
list of the ammonites from the Lias which he has 
collectext at Champfrormer From these the presence 
of tho three folftwmg OppeJ nones is inferred Echto 
ceras rarxcostatum zone, OxynoUceraa oxynotum zone, 
and Aater operas obtu&um zone He then points out 
the differences observed between the sections of 

No 3209, Vol 127] 


British authors and his results, as » 
value to be attached to the Btratigi&i 
of the late S S Buckman —Henry 
optical activity of certain anth^ace e Uv. 

By the red action of benzyloxan hro <e p carot 
acid (fa] D ao — -71 6 °) an optically inactive 7 ben 
anthracene carboxylic acid is obtained Thir 
tends to piove the non existence of a medial lm 
between the atoms of carbon 9 and 10 of the an> 
cone Its value as a c rucial test, however, is dimini 
by the fact that the inactivity of the 7 -be 
ant brat ene p i ai boxy he acid thus obtained r 
not be due to the constitution of the acid itself, 
to a lacemisation produced during the roductic 
R Wavrt The axoH t onnocted with a fluid 
criteria of stability Tho author shows at the 
that the central axes of inertia and tho axes com 
to the equivalent solids must be distinguish** 
then points out a general criteiion of stabilitv 
relative equilibrium from which lie deduces a 
titular cases the criteria of Pt>mcar 6 and Kelvin 
general method will be developed in a work o 
whole question —G Tiercy The dimensions 
torrostrial spheroid The author notes that the 
foi the terrestrial flattening 1/294 takes accoi 
tho sec ond approximation, of all known measure 
whet her geodetic, processional or of the mean stq, 
density of tho earth The author adoptH tint 
although the geodetic institutes admit others, 
1/297 Taking all known measurements into a 
ha derives the following values for the axes 
terrestrial spheroid, 

heim-major axis =5378 250 kilometres 
bomi minor axis --6359 555 kilometres 

Dec 4—Jsan Weigl* The work of removi 
trims Tho w ork which must bo supplied to tea 
electron from a metal is due, at loiist in part 
electrostatic attraction of tho metal on this ek 
This problem is treated by tho method of image 
the force thuB calc ulated is c ailed the force of the 11 
Tho author has studied these forces when the 
is surrounded ( 1 ) bv an infinite dielectric, and ( 
a dielectric layer He has also considered the tl 
of images in dieloctric h from a general point of 
These theoretical results may he submitted to va 
experimental proofs suggested by the author — 
Rossier The index of absolute colour and st 
statistics This study comprises the calculatio 
the difference, visual magnitude of a star minus 
bolometric magnitude properties of tho mmir 
of the difference The application to the eye app 
to be fairly exact, especially for hot stars The 
portion of hot stars is higher than that given by v 
observations A difficulty in Russell’s evoh 
theory is thus eliminated —Charles Jung 
albumin and globulin of the blood serum 
author’s experiments appear to prove that preci 
tion by sodium, sulphate m solution gradually 
creasing m concAtration gives globulins in whicl 
nitrogen percentage also increases The fraction 
cipitated with the proportion 21 5 per cent d 
little from that precipitated by carbon dio 
according to the technique employed The avt 
mtrogen percentage of the total globuhns is 14 f 
cent, which would lead to the factor 0 75 when d 
mining by nitrogen, admitting that the projpoi 
of englobuhn ami the pseudo globulins vanes 
slightly — E Galfre The study of some elec 
chemical phenomena m metallic osteosynthesis 
a result of various researches on osteosynthesis, 
author has arrived at the conception that it is ele - 1 
lytic phenomena which preponderate m oper 
failures Working with vanous pieces of p$ot 
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jsri«$ i« comparable to other Complexes of 
inian age, and, therefore, probably belongs to 
Kammbla epoch of igneous intrusion—G H 


Kainznbla epoch of igneous intrusion —G H 
flngham 'fhe Gasteromycetea of Australasia \ 
The Phallalee (1) Following a discussion con¬ 
ing the morphology of the order, an account is 
h of the development of three representatives of 
genera, MtUmus, JtbyphaUua , and Ihctyophora 
actively A key to the genera is given, and the 
ties occurring m this biologic region (five m all) 
discussed in detail Critical notes are appended 
o the generic limits and to the specific characters 
he Australian representatives of this family A 
iplete synonymy of the species and genera under 
uasion is appended —J R Malloch Notes on 
stralion Dip ter a (27) This paper contains a 
nplete catalogue of the described Australian species 
the family Chloropid®, with a generic key to the 
family Chloropin® and descriptions of thirteen 
v species, with notes on several described species, 
trvey of the characters of the family Milichidee, 
i a key to the Australian species of the genus 
ichtell# and descriptions of two new species, and 
'** notes on three reoently described species of the 
* Ruttlxa of the fp*mly Tachmidee 

Washington, D C 

Academy of Science! (Proc , Vol 17, No 2, 
15) —Henry Boriook and Howard M Wine- 
den On the specifio dynamic action of protein 
' urvey of recent experimental work, with reference 
the literature It is suggested that the specifio 
mmic action of protein parallels the course of 
rogen excretion and results from at least two pro- 
<ses, the work unposed on the kidney and the 
jtabolism of the nitrogen and the carbon, the latter 
uig the specific dynamic action proper —Perry 
arly The California earthquakes of Nov 28,1929, 
I the surface layers of the earth in California 
ese two ^earthquakes were recorded by several 
tervatonee near the epicentre Both the direct and 
irect P waves were identified, and a method allow- 
of the accurate calculation of the depth of focus 
s used The epicentre was at lat 37° 31' N , long 
>° 2' W , the focus was at a depth of 5 km , and 
granitic layer in the region is 20-25 km —Clyde E 
, ler The independence of dominant spotting and 
<*&ive spotting (‘ piebald ‘) in the house mouse — 
: C. Rarosperger and G Waddington The inter¬ 
action of the thermal decomposition of nitrous 
;ide Data of all known ummolecular actions are 
dudod —Wilder D Bancroft and J E Rutiler, jr i 
versible coagulation in living tissue (1) Intra- 
mus injections of sodium thiocyanate solutions 
ng rabbits out of the unconsciousness due to ether, 
lytal, or morphine more rapidly than is normal, can 
3vent death from strychnine or histamine, and can 
event anaphylactic shock m rabbits sensitised with 
g white sol Potassium salts cannot safely be sub 
tuted for sodium salts, because of their greater toxio 
tion. It is considered that since sodium thiocyanate 
'piisea proteins, its effect is to counteract disturb 
<m due to coagulation of nerve proteins, this 
pports Claude Bernard’s view that anaesthesia is 
e to ooagulation of nerve oolloida —Tracy Yerkes 
ibfflM On the unified field theory (4) A con¬ 
tention of the so-called geodesics of zero length 
lich give the light tracks in the Einstein theory of 
levitation—Leonard Carlitx The arithmetic of 
lynomials in a Galois field —Hassler Whitney (1) 
^the colouring of graphs —(2) Non-separable and 
graphs.—Franci* D Murnaghan * The prut* 
jgbf Mwpertuis.—A, D. Michel Notes on scalar ex- 
.iotui of tensors and properties of local oo -ordinate^ 
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Raman 

Ministry of Agriculture ind Fisheries Marketing Leaflet Na SO 
Litter Testing and Pig Recording, Interim Report by the Pig Industry 
OounolL Pp 8 . (London Ministry of Agriculture and Fisheries ) 
Department of dclentfttc and Industrial Research. Building Science 
Abstracts Vol 4 (New Series}, No 1, April. AbstractsNoe. 999-747 
Pp 107 149 (London H If Stationery Office*) W. net 
Air Mint*try Aeronautical Research Committee. Reports and 

Memoranda. No 1881 (K 4S —1 C.E. 791, 790) Carburettor Fuel Meter¬ 
ing Characteristics. By W C. Clothier Pp, 13 + 19 plates (London 
BUM Stationery Office ) 9tf net 

Proceedings of the Royal Irish Academy VoL 40, Section B. Na 2 
Contributions to the Fungus Flora of Ulster By Arthur B Mnskett, a 
Norman Oairothers and Hugh Cairns Pp. 87 96 04. VoL 40. Section 

B, No t Further Studies in the Figment of the Berry of the Cider 
C&asibttcuf nigra Linn ). By Thomas J Nolan and Hyacinth M T 
Ossey Pp 66-66 tid (Dublin Hodges, Figgis and Oo., London 
Williams and Norgats, Ltd ) 

Transactions or the Institute of Marine Engineers, Incorporated 
Session 1981, Vol 48, Na 4, May Pp. 16* 302+xIiL (London ) 

Journal of the Chemical society May Pp. Iv+1038-1814+a. 
(London ) 

Proceedings of the Geolog Lite Association Edited by A K. Walls. 
Vol 43, Part l, Msy 28th Pp. 86 (London Edward Stanford, Ltd ) 
5 # 

The International Commission on Illumination The Origin, Organise* 
tlon and Work (with Append toes). Pp. 24 (London The International 
Illumination Congress.) 

The University of Sheffield Report on Research Work carried out in 
the Departments of Mining and Fuel Technology during the Session 
1939-90 Pp 14. (Sheffield) 

City of Birmingham Education Committee. Selection of Skilled 
Apprentices for the Engineering Trades Report of Research By U 
Patricia Allen and Percival Smith Pp. iv + 86 (Birmingham ) 

The British South Africa Company Publication No 1 The South 
African Citrus Tbripe in Southern Rhodesia. By Dr W J Ball Pp. 
68 + 8 plates (London and Salisbury The British South Africa Co ) 
Paleontologies* Navorsing van dta Nationals Museum, Bloemfontein 
Deel 1 Btuk 2 Die KrytCauna van Soeloeland 2 Voorloplge Beskry 
wing von enigeSoeloelands# Ammonfete 1 Lophocerti, Khytldocsrsa, 
Drepanooeras en Deiradoccraa. i>eur Dr IrK ON Van Hempen Pp 
89-64 (Bloemfontein) 

Mines Department Safety in Mines Research Board Paper No 69 
Haulage Aooldente in Coal Mines. Report of the Haulage Committee 
of the Safety in Vines Research Board Pp 20 (f ondon H H 
Stationery Offloe ) 6d net. 

fen Years or Research for the Metal Industries a Brief Record of 
Progress made by the British Non Ferrous Metals Research Association, 
19KM980 Pp 80 (London) 

The League of Science (The Science Party). Report on Preliminary 
Work and Activities from 11th November 1939 to 1st Msy 1981 Pp. a 
(London) 

Brighter Biochemistry being the Ilhmtrated Journal of the Bio 
chemical Laboratory, Cambridge No 8, May Pp 88 (Cambridge ) 2s. 

National Health Insurance Memorandum on Certification ot In 
capacity for Work, giving the Results of Recant Investigations as to the 
Causes of Increase of Claims to Sickness and Disablement Benefit. 
(Memo. 829/1 C ) Pp. 81 (London Ministry of Health ) 

Na\y Hydrographer s Report. Report on Admiralty Surveys for 
the Veer 1980 by the Hydrographer of the J^y Pp. v * (London 
Admiralty ) 

The quarterly Journal nf the Geological Society of London Na 840, 
Vol 87, Part 2, May 39th Pp. 179 376 + lxlv (London Longmans, 
Green and Oo., LtdJ 7a 6d 

Empire Cotton Growing Corporation Report of the Teuth Annual 
General Meeting. Pp 16 (London ) 

Proceedings of the Royal Society Series A, Vol 181, No A818, 
Junes Pp, 617 708 + xxx (London Harrison and Sons, Ltd ) 1U» 
Apia Observatory, Apia, Western Samoa. Report for 1927 Pp 89. 
(Wellington, N Z WAG Skinner ) 

Records of the Botanical Survey or India, Vol 18, Na 2 A Census 
of Indian Mosses, with Analytical keys to the Genera referred to In the 
Census as well as all the Genera dealt with In the second edition of 
Prof Brothems account of the Muse! Veri in Engler and Prantls 
“ Pftaoxenfhmlllen M By P Bruhl Pp v + 192. (Calcutta Govern 
meat of India Central Publication Branch.) 2 12 rupees 6s 
Report of the Astronomer Roysl to the Board of Visitors of the 
Royal Observatory, Greenwich, read at the Annual Visitation of the 
Royal Obaervatory, 1981 Juno 6 Pp. 17 (Greenwich ) 

Imperial Bureau of Plant Genetics (fbr Crops other than Herbage). 
Papers on Plsnt Genetics received from Jtnnanr to June 1980 Fp 38 
Papers on Plant Genetics, Vol 1, Na 2. Pp 88 Plant Breeding 
Abstracts, Vol 1, No 8 Pp 53. (Cambridge Sohool of Agriculture} 
Canada Department of Mines Mines Bruch The Mining Laws or 
Canada a Digest of Dominion and Provincial Laws affecting Mining 
(No 718.) Revised edition. Pp. v+w, 96 cents. Investigations in 
Ore Dressing and Metallurgy (Tearing and Research Laboratories) 1939 
(No 730) Pp tl+308. (Ottawa F A Acland ) ^ w 

Report of Hie Majesty s Astronomer at the Gape of Good Hope to 
the Secretary of the Admiralty for the Year 1980 Pp. f (Cape of 
Good Hope.) 

County Borough of Halifax Banktield Museum Notes. Beeond Series 
Na 13 Methods of Band Bpinoingdn Egypt and the Sudan. By GraCi 
M Croinbot. Pp. fil +44 plates. (Halifax) U 
Ministry of Agriculture and Fisheries Department ot Agriculture An 
Scotland, and Ministry of Agriculture fbr Northern Ireland Report! 
on the Work of Agricultural Research Institutes and on certain otbei 
Agricultural InveefigitloneiIn the United Kingdom, 1939-1989. Pp. 380. 
(London Ministry of Agriculture and rtsheriea.) U net 


I.) Revised edition. Fp. v+sw, 86 oante. inveaugauoos in 
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i) Pp 11+308. (Ottawa F A Acland) 
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Tanganyika to the Cape, especially the country 
south of the Zambezi—m the ravines running 
down the sides of the mountains The finest 
paintings and the surfaces on which a number of 
pict ires are closely grouped one upon another 
are usually found in narrow gorges through which 
flow the more important streams The sites m 
the secondary gorges and on higher ground are less 
numerous and generally not so rich 

Stow's work does not include copies from all the 
areas m which paintings have been found, nor, as 
we have said, did he copy all the drawings in each 
shelter Nevertheless, his selection gives a nohly 
documented view of the rupestral pictorial art 
of the country in which he worked The fauna 
figured is abundant and varied All kinds of 
antelope are there—above all, the eland, which is 
figured so often as in the end to become stereo¬ 
typed Elephants are numerous, rhinoceros and 
hippopotamus rather rare , quaggas, zebra, and 
giraffe are not lacking , of the smaller animals, 
baboons, jackals, hares, and boars appear occasion¬ 
ally only , among the carnivores, the lion and the 
leopard are most frequent In the most recent 
paintings, oxen, sheep, and dogs, with Bantu herds¬ 
men, take a prominent place and are well rendered 
The horse, which was introduced in the last 
century only, is less successful It is occasionally 
shown ridden by Europeans With the excep¬ 
tion of the ostrich and the crane, birds are rare, 
but there is a number of serpents, principally the 
python As for fish, tortoises, and frogs, these 
appear only in the mythological scenes Insects, 
as well as vegetation, are seen only exceptionally 
However, it is to be noted, Rhodesia affords a 
number of examples of trees 

Man, l>oth Bexes, and alone or in groups, appears 
in abundance, and engaged m all sorts of activities, 
hunting, dancing, fighting, running, and the like 
As a rule, the figures are nude, but some are 
clothed in skins, generally in recent paintings m 
which Bantus also appear, as well as domestic 
animals—some of which are European domestic 
animals Some of the figures have the head of a 
bird or a mammal, this occasionally m connexion 
with the chase, sometimes in connexion with the 
metamorphoses in which the Bushmen believed 
No inanimate objects are represented, if those which 
are being used by the human figures are excepted 
Nor is there any attempt to represent the land¬ 
scape, unless this interpretation is to be placed on 
a number of dots which may be a fold or enclosure 
Once only a marsh is indicated Here also we 
must note that, in Rhodesia, marshes, rocks, and 
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rain are represented frequently Some sym - 
are compared by Miss Bleek with those w*d 
occur with suoh frequency in the rock-engr&fhe 
of the Vaal and the Orange River n- 

There can be no doubt, according to Miss ] sc 
that all these paintings are the work of the 
men Fifty years ago the surviving Bushmen 
claimed them as the work of their race FurtL 
they are not all contemporary While the old 
pictures of animals are the best, those of m* 
attained greater accuracy as it became necessa 
to distinguish different races by a more exact 
sentation of their characteristics 

The colours employed by the artists are rt „ 
all shades, yellow, brown, chocolate (ochre 
clay), black (charcoal), white (oxide of zinc), 
blue or blue-grey (phosphatic nodules from 
schist), and violet The pigments were ground 
Miss Lloyd remarks that in case of Buperpoaitu 
the older drawings are often dark red or yello 
a fact which she attributes to the more lasti 
qualities of these colours She has noted t l 
tho white of the polychromes tends to dts 
and that white is not used m the oldest p 
I cannot mention these observations 
making considerable reservations, as they u 
part, contrary to facts I have observed my 
No doubt they are drawn from localities c 
than those I have visited The subject is c 
which lequires for its complete elucidation a pr 
longed study, which it has not yet received 
any case, according to Miss Bleek, blue, rose, a 
violet are found only in the later pamtm, 
Further, Miss Bleek has observed, and herein f 
is in agreement with me, that red figures are sup 
posed on black and vice versa The distribution 
colours in a figure is, as a rule, conventional, l 
occasionally naturalistic 
The sandstone of the shelters, which are not 
any great depth, is, according to Miss Bleek, m 
often than not fairly friable and scales readily 
would add that elsewhere it is far more resists. 
The figures often blend into the background Tj 
does not come out w Stow’s reproductions, whe 
the background is conventional There are al 
paintings in mches apart and on isolated blool 
The greater number of the paintings are at 
medium height The best preserved are fou 
towards the top, where they are out of the ret o 
pf the rubbing of cattle Trees and vegetp ae 
where there are any, have exercised a pr< tho» 
influence tissu 

How old are the most recent of these pai tomy 
The extinction of the Bushmen may be pit mnj 
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nety years ago in the region of Queenstown, at 
jhty near Barkly, and at sixty m the Orange Free 
>e and Basutoland That they knew and under¬ 
fed that the subjects painted were scenes in 
history of their own race is established by the 
iowmg facts Stow showed some of his copies 
the aged members of a Bushman family They 
eclared, not without emotion, that one was a 
epresentation of a dance of their tribe, and they 
^produced it with appropriate song accompam- 
nent In 1870-75, Dr W H I Bleek and Miss 
C Lloyd, after learning the language of the 
ihmen of whom they were in charge, showed 
m Stow’s drawings, and obtained from thorn an 
planation of them and an assurance that they 
t© the work of their race Many of the mythical 
1 mythological explanations winch appear here 
ith the plates are derived from this source and 
arow a curious light on Bushman beliefs It was 
t about this time that Orpen obtained his m- 
irmation , and it was about 1880 that Maluti, the 
ist artist of the Bushman tribe, was killed at 
(tte Bergen Colonial Native Reserve, when he 
carrying in his belt little horn pots each con¬ 
ing a different coloured pamt Naturally, the 
ashmen of the Kalahari, where there are no 
>cks, are ignorant of the art, as are also those who 
ave been able to survive in captivity or in de 
ising conditions In any case, between 1878-80 
id L9J0 the folk lore of the race has become quite 
tinct among the survivors around Pneska 
That some of the paintings are not older than 
le last century is certain There are some which 
low Bantus, the date of whose arrival in certain 
teas can be fixed with certainty There are 

b ers which represent Europeans dressed in the 
.tume of the time of Queen Victoria But it is 
ident that there are some—and those a consider- 
le number—which are much older At Invam, 
l ir Queenstown, Stow noted five layers of paint- 
: 8 superimposed, and as he had learned that the 
Ashmen did not cover the work of an artist as 
|ng as his memory persisted, he concluded that 
us would give an age of about 600 years for the 
dest of the paintings There are some which 
le certainly earlier, but Miss Bleek is unable to 
*id any criterion which will esjkblish this as 
oved fact She is of the opinion that the dis- 
egration of the rock would ndjt admit of the 
'»*vatio^ of paintings of any Very great age 
^ es she think it would be pot Ve to rely on 
ience of degeneration in ti jirt towards 
jf , for there are excellent exe Aples among* 
!' jst recent paintings, and pooi* among the 

No 3210, Vol 127] 


most ancient Large polychrome figures of animals 
are obliterated by monochromes, or the reverse, 
there are horses among the polychromes, and mono¬ 
chromes occur at all stages, although the red 
orange, offering greater resistance as they po^setf 
more lasting qualities, are among the most ancu nt 

I should like to add a few words on the points 
iftised in the preceding paragraph While it; 
true that there are oertam rocks wiuivfi disintegrate 
rapidly, there are others which show as much 
power of resistance as those of the rock shelters of 
eastern Spain, which are of palooohthic date, and 
of which the paintings show much the same ap¬ 
pearance of fossihsation an they do m tins region 
There are many among these ancient paintings 
which can be seen only when they are wet I am, 
therefore, of the opinion that many are much older 
than Mibb Bleek thinks Even if the white loses 
its brilliance, it is still there On some of the 
oldest of the pictorial sites in Rhodesia there are 
whites, and I have seen them in the Orange Free 
State and at Queenstown I think that, after 
Jong, patient, and widely extended study, it may 
be possible to arrive at some definite com lusion as 
to the relativo age and chronology of the South 
African art of rock painting Relying on my ex 
perience in Europe, I have attempted certain pro 
visional suggestions based upon what I was a 1 
to see during my stay in South Afnca I am n 
the less convinced that the work has still 
done, and that it will be a long business F 
I am sure that Stow’s reproductions for t. 
part belong to a relatively late stage—perhu^ 
indeed, very late The investigation would have 
to proceed by the study of large natural regions, 
rather as Mr Burkitt and, more recently, Dr L 
Frobemus have done 

Miss Bleek has devoted considerable space to the 
Bushmen race, the only race she considers to have 
a gift for pictonal art Before the arrival of the 
European, they were bounded on the west by the 
Hottentot and on the north and east by the Bantu 
races, with whom they were engaged in warfare 
Although they belonged to one taee, they were 
differentiated in their languages, their beliefs, and 
their customs I would add that, so far as is 
indicated by the fine models from life in the Cape 
Town Museum, they showed appreciable differences 
in physical character For example, steatopygia 
does not appear in the southern group Miss Bleek 
affirms positively that there were not only several 
languages, but also several groups of languages, 
which does not seem to fit in with a strict unity 

The Bushmen lived near water-holes, in groups 

t! 


700 


NATURE 


[May 9, 1931 


sets out to give a clear explanation of the imphca 
tions underlying the new theory This he does, not 
merely by the routine of mathematics developed for 
the solution of problems, but by a detailed dis¬ 
cussion of important Gedankenexpenmente which 
provide good illustrations of tho operation and 
range of the ' uncertainty principle ’ and bnng out 
very clearly oio of tho mam points of philosophical 
mcerest associated with the now ideas This is that 
it is necessary either to abandon tho classical con 
ception of < ausahty in apace time descriptions of 
mioroacopic phenomena, or to retain the principle 
of causality at the expense of the space time 
description, substituting for it a mathematical 
description not in space and time 

This book should be read by all intcnested in 
modern physics, especially as it is written by one of 
the pioneers of the new theory 

(3) These two volumes by Prof Leon Bnllnum on 
the quantum theory are written with a lucidity of 
expression which is characteristic of the author, 
and they contain a mass of detail on statistical 
theories about which there has recently been no 
thing less than a revolution in thought 

The eailier chapters of the first volume are de i 
voted to a consideration of the classical theory of 
radiation and to the old form of the quant um theory 
Apart from the intrinsic value of the subject matter, 
it is an excellent introduction to the newer work, 
and is written m the light of the recent advances 
Fiom these earlier chapters we pass to tho recent 
developments duo to Bose, Einstein, Formi, and 
Dirac with applications to radiation and to the 
theory of gases 

In the second volume the first chapter deals with 
the interesting examples afforded by the study of 
electrons in metals to the new theory The modem 
theory of electrical and thermal conductivity, of 
the Peltier and Richardson effects, and of con 
tact potential are among tho fascinating problems 
treated One chapter is devoted to the evaluation 
of electronic mean free path, and in another the 
treatment of the degenerate electron gas is given 
A glance at the table of contents will show that 
these are merely a few examples of the subject 
matter The present position of the modern 
electron theory of metals is such as to awake 
optimism concerning its future The treatment of 
these problems by the new methods should arouse 
the interest of the teacher, who can confidently 
introduce them to his students, and as advance 
along these lines is rapid, the research worker must 
keep abreast of these developments For both pur¬ 
poses these volumes are to be recommended 
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Ethnologischer Anzetger Jahresbtbltographte und 
Bencht Uber die vdlherhundhche Liieratur Her- 
ausgegeben von M Heydrich Band 2, Heft 4 
Pp 129 200 (Stuttgart E Schweizerbart’sche 
Vcrlagsbuehhandlung (Erwin Nagele) GmbH, 
1930 ) 9 40 gold marks 

In the bibliography of which this is a part, it is 
proposed to cover the literature of ethnography, 
including folk loro and religion, from 1924 to 1930, 
in three volumes Bibliographical work m anthro¬ 
pology, now more than ever, is a serious under¬ 
taking Here, for example, in dealing with one 
section of the science only, though certainly the 
largest, there are more than a thousand entries to 
cover part only of Africa—from “ Lequeux ” to the 
end—and a part of Europe—down to “ Palhn ” 
under “Fmno Ugrian Peoples”, near, though not 
quite at, tho end of tho mam heading Even within 
these limits, the entries are not complete—English 
literature is not too well represented, especially 
under Africa, and the years 1926 and 1927 only are 
i overed A few entries are archaeological rather 
than ethnographical A very useful featuro of the 
publication is that some less accessible contribu¬ 
tions to anthropological literature, especially those 
appearing in the eastern European languages, are 
abstracted 

Each mam heading of the bibliography has been 
ontiusted to one or more experts for purposes of 
compilation Bibliographical work, however, in 
anthropology more than in any other science (except 
perhaps zoology), demands international co opera 
tion if it is to be anything like complete There are 
at present in existence a number of bibliographies 
Foi the most part, each one deals with some single 
aspect of the science But even So, these specialist 
bibliographies overlap at times, and none of them 
is complete Since the International Catalogue of 
Scientific Liteiature ceased publication in 1914, no 
attempt has been possible in the direction of a fuff 
and adequately complete bibliography of anthro 
pology as a whole It is a matter which might well 
engage the attention of the Committee for Intel¬ 
lectual Co-operation under the League of Nations 

Biology for Schools a Textbook suitable for School 
(Certificate and similar Examinations By Dr E 
R ypratt and A V Spratt (School Examina 
tion Senes ) Pp vui+ 403 (London Univer¬ 
sity Tutorial Press, Ltd , 1931 ) 4s 6d 

The demand for school text books of biology is still 
small when compared with that for text-books in 
almost any of the generally recognised subjects of 
the ournculum It is then a matter for compliment 
to the publisher who oan produce a book of more 
than four hundred pages, well bound, well printed, 
and containing an average of more than one illus¬ 
tration per page, for the modest pnee of 4$ 6d 
The authors have compiled a very considerable. 
amount of useful information, and many of the 
original drawings (especially those of floral struotfiee) 
are admirably executed 

At the same time, there appears to have been 
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little time or opportunity for revision of the text, 
so that a number of corrections will be required in a 
subsequent edition There is no acknowledgment, 
in the preface, of borrowed illustrations , and 
though a certain number of these are acknowledged 
in the text, there remain a few which are not For 
example, Fig 19 is scarcely distinguishable from 
that of the same subject (mustard seedlings) by 
Sachs Fig 196 bears an equally close resemblance 
to that of the lungs in Thornton’s “ Physiology ”, 
while in Fig 215 one recognises the oid familiar 
spotty frog from Sir Arthur Thomson’s Outlines 
or ISoology ” Among the original drawings which 
will require correction are Figs 168, 221, 232, 245, 
and 301 A number of errors also creep into the 
text For example, the experiment on p 36 con¬ 
cludes with the word “ absorbed ” where “ tran¬ 
spired ” is presumably intended , the description 
(as well as the illustration) of the trout on p 232 
will give pain to any honest angler—“ scales of 
calcium carbonate, oommonly called chalk ”, is only 
part of the heresy These lapses will, however, be 
easier to rectify than a tendency which runs 
throughout the book to hurry from description to 
description, without a pause to consider or to sum¬ 
marise the brood principles involved 

The Practical Dog Book with Chapters on the 
Authentic History of all Varieties hitherto unpub¬ 
lished , and a Veterinary Guide and Dosage Section , 
and Information on Advertising and on Exporting 
to all parts of the World , a Comprehensive Work 
dealing with the Buying , Selling , Breeding , Show¬ 
ing, Care and Feeding of the, Dog By Edward C 
Ash Pp xxxu + 343+44 plates (London 
Simpkin Marshall, Ltd , 1930 ) 21s net 

It is four years since we had the pleasure of review¬ 
ing Mr Edward Ash’s magnificent and encyclo¬ 
paedic work, “Dogs their History and Develop¬ 
ment ”, and it is a pleasure to receive another work 
on the same subject from his able pen 
t The present book covers, to a great extent, the 
same ground as his former one, but in a very much 
shorter and more concise manner In addition to 
a senes of excellent descnptions of the vanous 
breeds of to-day, with their histones, there are 
sections which deal with the care and management 
of kennels in general and their inmates, both m 
sickness and m health For those taking up dog¬ 
breeding as a hobby or a career, there are invaluable 
chapters dealing with the transport and export of 
dogs to foreign countries, with quarantine regula¬ 
tions at home and abroad, and the latest possible 
information regarding the showing of dogs m every 
country m the world 

The book is profusely illustrated with a senes of 
beautiful plates These fall into two groups which 
form an interesting and instructive contrast One 
group consists of the dogs of yesterday, which 
mcludp not only the dogs of the past century but 
also dogs from the very beginning of things The 
aeoond group is composed entirely of the best 
specimens of the dogs of to-day * 

Mr Ash has collected together in this Work a 
thousand and one items of information about* dogs 
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in general, which should be of the utmost value to 
anyone concerned m the breeding and exhibition 
of these animals To the dog lover and student of 
history, also, the book should be of the greatest 
value and interest 

The Origin and Growth of Religion Facts and 
Theories By Prof W Schmidt Translated 
from the original German by Prof F x 4tose 
Pp xvi + 302 (London Methue \Co, 
Ltd , 1931 ) 15s net \ 

It was a happy idea that urged Pater Jl o 

write this manual for the comparative L \ 

religions, and a stiU happier one that pn 
Prof Rose to translate it into English 
based on notes for a year’s course of the auth 
lectures and covers the history of the subje^ 
sketches the vanous theones, movements, am 
schools, and gives a bnef account of the religions 
in the order of their appearance A book of this 
kind was badly needed, especially for students m 
England, where ideas about method are apt to be 
a little nebulous, and where, perhaps, too little 
attention has been paid to development m theory 
on the Continent 

Pater Schmidt has based his exposition on his 
great work “Ursprung dor Gottesidee ”, still m 
course of publication, and his criticism, especially 
of Tylor and the English ammists and pre ammists, 
is orientated in accordance with his views on 
the priority of the belief in 4 high gods ’ He is 
less than respectful to the English ‘ diffusiomst * 
school It is evident that the author is not fully 
acquainted with the movement of anthropological 
thought in England and does not understand the 
various ways m which it develops The tone of 
his criticism of Tylor’s alleged silence on the 
subject of ‘ high gods ’ is unworthy While his 
health lasted, Tylor neither ignored nor attempted 
to burke criticism of his views , but he did not 
rush into print Unfortunately, the same tone 
appears, if not so pronounced, in Father Schmidt’s 
criticism of ‘ Protestant ’ anthropologists The 
only appropriate reply is a tu quogue In neither 
case is the cause of science advanced Some of 
the excellent notes added by Prof Rose here serve 
to palliate the defects 

Intermediate Mechanics Dynamics By D 
Humphrey (Longmans’ Modem Mathematical 
Senes ) Pp x+382 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1930 ) 
10s 6d 


The author of this book has set out to fill, in the 
case of dynamics, the gap that often exists between 
the normal senior school course and scholarship 
work in a subject, and he has succeeded admirably, 
though, in view of the fact that he does not hesitate 
to use the methods of the calculus whenever they 
are helpful, the detailed proof that 60 m /hr =»88 
ft/sec seems somewhat outside the scope of the 
book The arrangement is generally good, and the 
argument clear , the examples ax© plentiful and 
well graded, m many cases being aooompamed by 
excellent notes as to appropriate methods or special 
difficulties 
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Letters to the Editor 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondsnts Neither 
can hn under tak( ts return, nor to correspond with 
the writers of rejcreed manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

cJ Nature of Certain Potato Viruses of 

f the Mosaic Group 

/ some expelunents on the tiansmission of u 

f »cnaic vn uh to tobacco rivcakd the cuiiouh 

t net tile and aphis (Mi/zus persiccr) inoculation 
tivtly, from tho same mosaic afTec.ted potato 
t, piodutocl m tobacco symptoms characteristic 
ho method of infection 1 The diHoase piodut ed by 
ie nt t'dlo ban since been shown to be a complex, the 
oust it amt vinisLs of winch foi l lie sake of clanty 
will be rote iml to as jc and y , win ro x icpiesonts the 
viniH which forms in tobacco double concentiK lings 
with a cential spot heiomafter referred to as * nrig 
spot’, and v lepnsentH t)ie aphis hoint vnus the 
symptoms of which take the foirn of a daikoning of 
tbe guon colom of the tissues along the veins 

r Ilns pin norm non has formed the basis of fmthei 
studies can ltd on sine e that tune, and the following 
facts which have been elucidated seem woilhv of 
locoid By the development of a techno pie of vnus 
isolation horn a complex w ithin the living plant much 
evidence has been accumulated that ceitain potato 
vn lists of the mosaic gioup are not single entitle s belt \ 
are composite in t haractei Tins is true of the follow 
ing, among others--a mosaic fiorn Airan Victory 
potato a (i inkle from Myatt s Ashloaf, a streak 
e at nod without symptoms b\ l p to date f and astieuk 
also t aiued hv Di Veil ion All these diseases luivt 
he en separated into then < onstituent \ noses by means 
of the technique which will now be briefly out lined 
The methods of virus isolation used in these studies 
fall into time groups, and separation was effected in 
the follow mg way s 

(1) By utilising a selectivt lelationslup which exists 
between the aphis vector Mi/zus persiccr and the 
tobacco plant 

(2) ]\y the use' of what may be called ‘ filter 1 plants 
A comparative study of the bust range of tile single 
vnus (*/), isolated by means of the insect and of the 
\ ii us e omplox (.r f i/), ieve ale d the tact t hat the le were 
several plants which weio susceptible to the ringsjiot 
virus (*r) hut wcie icsistant to the aphis tiansnntted 
\ huh (r/) jins fae t sugge sted the possibilitv of using 
ceitain of these plants as filteis, and expeianent Jins 
shown that passage of the whole complex + 
through siteh plants removes the aphis earned vims 
(y) lhat tJie vnus y is actually removed by this 
procesR is shown by the analysis and synthesis of the 
complex frequently cairied out, and by the fact that 
the aphis cannot pick up the vnus y from a rmgHpot 
resulting from passage of the complex through one of 
these filter plants 

It should pei ha pH he pointed out that successful 
filtration by rneanH of theso plant* is dependent upon 
the needle scratch method of infection, grafting trans 
nuts the whole complex Example* of plants huh 
ccptible to the virus y isolate! by means of the aphis 
are Hyoscyamus sp , tomato, and Solatium ntyrum , and 
of the ‘ filter * plants resistant to this virus. Datura 
stramonium and Sdtanum dulcamara among others 
All are susceptible to the ringstiot virus x 

(3) By taking advantage of the unequal rates of 
movement of the constituent viruses within the plant 
host 4^) At the moment of development of primary ■ 
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symptoms in the young plant inoculated with the 
virus complex (6) In the ageing plant 

By means of this technique it has been possible to 
annly ho in the tobacco plant the virus complexes into 
their constituent viruses and then to synthesise them 
Thus, needle inoculation to tobacco from a streak 
carrying Up to date potato prodtit ed a virulent disease 
characterised by gross lesions and severe necrosis of 
the veins w ith no sign of l ings, while aphis transmission 
fiom the same plant produced in tobacco the disease 
iy, with tlie ehaiacteristic darkening of the green 
coloui of the tissues along the veins On passage of 
the necrotic complex through one of the filter plants 
referred to back to tobacco agam, the disoaso took on 
a rmgHpot form with numbers of clearly defined double 
concentric lings, each with a cential spot , there was 
no general ne< rosiH The primary symptoms of thiH 
disease take the form of double rings upon the in 
ck ulated leaf Now, to a number of tobacco plants 
showing this lingspot was added the virus y, which 
had been isolated from the complex by means of the 
aphis After the usual me ubation period the pmnaiy 
symptoms peculiai to the aphis transmitted virus (j/) 
appealed , following lapidly upon this, the rmgs lost 
their regular outline, be carne filled up and degenerated 
into mcgulai nociotic lesions, whde a severe necrosis 
of the veins developed In a short tune the Hymptom 
pic tuie was identical in every respect with that of the 
neciotic disease be foie t he sepaiationhad been effected 
Further passage through the filter plants again pio 
ciuced tho nngsjiot disease, while the addition to thin 
of the aphis earned virus (y) onte moie restored tho 
virulent necrotic picture 

While tho majority of the diseases studied aro 
shown by theso methods to contain two constituent 
viruses, there is evidence of a third constituent occur 
img notably in a streak and acunklo Thoioaro also 
certain cases where only one virus can be isolated, 
at all evtnts by the pic sent technique, and here it is 
reasonable to suppose that the disease is a single entity 
As legaids the question of the non transmission by 
the aphis, of the rmgspot disease produced in tobacco 
by noodle inoculation with these potato vmises, the 
obvious explanation is that the aphis is the selective 
age nt and jacks up one constituent only of the c omplex 
There ih however, some ovule nee which suggests that 
this is not the correct explanation, but that thetobac eo 
plant itself plays a part as the selective factor It is 
hoped to settle this question dunrig the coming season 
Finally to avoid confusion, it is necessary to state 
that the nngspot diseases referred to here are quite 
distinct from one or more nngsjiot diseases which 
affect the tobac c o plant in Nature a There appears to 
he no record of the experimental nngspots and necrotic 
diseases, hero dealt with, affecting tobacco m Natuie, 
a fact probably connected with the selective relation 
ship existing between aphis veotoi and tobacco plant 
It is of interest to lecord that Valleau and Johnson, 
m a napor recently received,® have also suggested the 
possibility that Datura stramonium, one of the ‘ filter * 
jjlants used in these studies, is resistant to a disease 
in tobacco called ‘ veinbanding * by Valleau This 
vembanding occurs naturally in the tobacco fields of 
Kentucky and is presumably identical with the aphis- 
borne virus (y) originating in potatoes 

It is evident that future work upon these potato 
vnus diseases must take cognisance of their composite 
nature Kenneth M Smith 

Potato Virus Research Station, 

School of Agriculture, 

University of Cambridge, Apnl 7 

’ Ann Appl Biot , 16, Nos 1, 3 

* Ann Appl Biol ,18 No 1 Wlngard, Jour Agric M**, 

37, No S 

* Kentucky Agrio Exp Slat Bull , SOfl 
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Anomalous X-Ray Diffraction Intensities 

Thh accompanying photographs (Fig 1) show an 
intei esting example of a case where the relative 
intensities of the lines in any X ray spectrum may 
vary without a corresponding change in atomic 
arrangement They are Debye photographs of 
chromium plated wires obtained under different 
conditions of oleetrodeposition It is seen at onco 
that the intensity of the middle line, the (200) re¬ 
flection, in comparison with that of the other two 
lines, the (110) and (211), is as strong as normally it 
should be in the top photograph In the second 
hotograph it hew become relatively weak In the 
ottom photograph it has disappeared entirely 
These mtensitv changes could be explamt*! in 
various ways if foreign atoms capable of scattering 



i 


X rays weie present to any extent in the deposits 
The point of this case, however, is that the metal is 
apparently free fiom such impurities Photogiaphs 
taken on larger films failed to reveal any appienable 
onentation of the grains The presenc e of lattice 
distortion which also might cause the effect, was 
considered unlikely because the values of the spacings 
were found to bo constant and equal to those usually 
accepted for chromium 

The piobuble explanation follows from the work 
of Laue on X ray reflection from crystals of a sub 
microscopic order of magnitude The exc essive 
breadth of the lines m the photographs shows that 
the deposits are composed of such very small c rystal 
htes If those crystals arc shaded haphazanlly and 
do not exhibit a preferential habit, all tno lines should 
bo broadened in the regular way required by Laue’s 
equations, the broadening being normally larger as 
the glancing angles me rease But if a majority of 
the ciystals develop a particulai form, a flat pfate 
like shape, for example, or a needle like shape, then 
certain sets of planes contain fewer reflecting com 
ponents, and the resolving power of those planes, in 
comparison with the others, will decrease until in 
time they will not produce a spectral line of any 
degree of visibility This apparently is what has 
happened in the cose of the (200) line in the photo 
graphs The relative intensities are influenced by 
the shape of the crystallites 

It is interesting also to note that the type of 
chromium plating which showed the above effect 
appeared to be tne one characterised by a brilliant 
lustre The grey matt type of deposit gave a normal 
intensity distribution Tne full results of the X ray 
study of chromium deposits it is hoped to publish 
elsewhere 

Finally, m view of the fact that the effect Occurs 
*No 3210, Vol 127] 


with a pure substance, it would seem that the deduc 
tion of atomic strut ture from the relative intensities 
of the lines on a powder photograph, when the material 
is in a fine state of subdivision, must be attended 
with one more t omplicatum W A Wood 

Physics Department, 

National Physical Laboratory, 

Teddmgton, Middlesex, 

Mar 10 


Properties of Dielectrics in Electric Fields 

Lite issue of Natuhf of Jan 3 contained a letter 
from Mr A Morns Thomas, of the Butish Electrical 
and Allied Jndubtnes Resoarch Association, in which, 
while agreeing generally with the piinuplps in my 
lettei in Natukk of Nov 22 last, he pointed out that 
the term ‘ permittivity ’ is frequently used now instead 
of ‘ dielectiic constant * 

I was not unawttie of this when wutmg originally , 
but the term ‘ peimittivity ’ was pioposod by Heavi 
side befoie the electrical natuie ot matter was dis 
( overed, and while unswc 1 ing his immediate purpose, 
it suggests that the action of the fa Id is through (he 
choice tiu, while modern knowledge shows that it is 
directly on the opposite charges constituting the 
molcc ulcs of the dielect tic 

Again, modem woik shows also that what is called 
‘capacity’ may anso from at least thiee different 
causes, which cannot propel ly bo all t oinpichonded 
under one term, exc opt foi special purposes In two 
communications to tho Phil Mag (May 1924 and 
Tan 1926) I showed that Maxwell’s law was true m 
the cose of II out of the 19 non metallic elements of 
which tho value of t was known, including those most 
important, and that the same almost cmtamly would 
apply to, at any late, 6 of the icmainder The 
gieatost deviation from equality was about 10 per 
cent 

On the other hand, for many substances, torn 
pounds formed of the above elements, the idative 
values of t and N* widely diffei 

As to this, it is now geneially accepted that atoms 
and molee ules can he divided into two c lasseH 

(1) No?) Polar —In this class, in an outside field 
there is impulsion of the nucleus and attraction of the 
electrons but no tendency to oi lontation Debye calls 
this the ‘distortion *, it is small and any dissipation 
of energy accompanying it is small uIho It agrees 
appioximately with the square of the re fiactive index 

(2) Polar —In numerous cases the positive and 
negative charges of the molecules are not symmetric¬ 
ally situated in an outside field thus, in addition to 
distoilion, they have a moment and tend to be rotated 
and oriented m Ima with tho field The capacity of 
tile system is thus incieased This typo of e apacity, 
unlike tho distortlonal foim, is affected by change of 
temperature, falling as the tcmpoiature is raimd and 
also by mciease of frequency 

Both these forms of capacity are clue to direct action 
between the field and the mass of the molecules of the 
substance acted on There is, howovei, a third form 
of capacity Ions usually exist in small quantities 
in dielectrics and constitute polar molecules of the 
strongest type, with the addition that one pole w 
stronger than the other, thus, bosidos orientation, 
there is a direct pull on the stronger pole of tho ion 
in the direction of the opposite electrode of the field 
Thus the capacity of the system is again increased, 
and at low frequencies this increase may bo very large 

In this latter foi*m of capacity tho action of the 
field js on inclusions of electrolytic type, the molecules 
of which are scattered through the dielectric, and not 
on the mass of the molecules of the dielectric itself, 








704 


NATURE 


[May 9, 1931 


aa in the two former cases Thus measurement of 
capacity at a given frequency may contain all the 
above component** In any case, by drying or 
purification, it is necessary to get rid of, or reduce to a 
small percentage, the third form of capacity before the 
other two can be confidently isolated 

For technical proposes it is often immaterial to 
distinguish between the first two forms of capacity, 
provided the third form can be reduced sufficiently far 
But measurement and separation of the first two 
forms is ojienmg up a new chapter in the study of tho 
attributes of non metallic matter itself 

Tlie connexion between the properties of matter 
in an outside field and its other physical properties, 
however, ih not directly through tho specific capacity 
or permittivity, but through tho attraction set up 
between the field and the dielectric, as the result of 
which tho energy is stored, tho relative value of which 

was shown by Boltzmann to be equal to — 

This value must again be corrected for the mole¬ 
cular attraction, which should thon be a fauly duect 
measure of tho interatomic attraction after allowance 
is made for polarity 

At piesont there is no suitable name for this an 
portant quantity, which is dost ly connected with 
cohesion and other physical properties of matter (see 
the above Phil Mag communication, etc ), noi foi tho 
other forms of capacity mentioned above Tho time 
m arriving when it is very desirable that the whole 
subject of dielectric nomenclature should receive 
consideration 

This letter is rather belated , but I have been unwell 
and unable to take up the correspondence sooner 

G L Addenuhooke 

35 Holland Villas Road, 

Kensington, W 14, 

April 7 


The Electrical Layers of the Atmosphere 

Prof Mulikan lias rocentlv directed attention to 
a remarkable projieity of cosmic rays, in his presi 
dential address to the American Association foi tho 
Advancement of buonco, at Cleveland 1 He obseived 
that “ somewhere in the atmosphere below a height 
of 15 5 km the intensity of the ionisation within 
a closed vessel exposed to tho rays goes through a 
maximum, and then decreases ” 

Unfortunately, Piof Millikan did not connect this 
behaviour with other data which apj>ear to bo closely 
associated with it In 1925 I directed attention to 
the fact that three different phenomena pointed to 
the conclusion that tho atmosphere consists of two 
layers 1 These zones can be distinguished 

(1) EUctrostalxCally —the negative zone lying above 
the positive one 

(2) Optically —at sunrise and sunset when the air 
is very clear and the observer is situated at least 
2J kilometres above sea lovel 

(3) Thermally —the stratosphere or zone of uniform 
vertical temperature lying above the troposphere or 
zone in which the temperature falls with increasing 
height 

It appears from Prof Millikan's data that there is 
still another phenomenon, (4) the absorption of cosmic 
rays, that points to £h© same conclusion 

It is surely time"that geophysicists anil meteoro¬ 
logists seriously considered these phenomena In cen 
tral Europe the dividing layer is situated at from 
7 km to 12 km above sea-level, judging from thermal 
measurements in winter and summer respectively 
The most probable explanation appears to me to be 
that 


(1) Cosmic rays cause ionisation of the air most 
readily where it has attained a certain pressure 

(2) The movements of the gaseous ions result in 
gaseous diffusion potential layers, analogous to the 
hquid potential layers in electrolytes studied by 
Nemst, the light negative ions rising above the slower 
and heavier positive ions 

(3) A state of electrostatic strain is set up between 
the layers, and where sufficiently violent local vertical 
movements lead to engulfraent of portions of the upper 
zone by the lower, negative thunder clouds surrounded 
by a concentrated positive sheath may be observed * 

The ozone in the air may very possibly be formed 
in the region of maximum absorption of cosmic 
rays, since its concentration in the neighbourhood 
of mountain peaks exceeds that at sea-level 4 The 
Heaviside layer of the wireless expert has been placed 
ho much higher than the junction of the two zones 
(85 95 km ) that it seems possiblo that it corresponds 
to tho position of maximum conductivity m the 
negative zone William C Reynolds 

16 Southern llrivo, 

Anlaby Park, Hull, 

Mar 31 

1 NATnRK, Tan 31. 1931.p 167 

* NATURK, Bupt 12, p 3U4 anH Sept 26 p 480 

* Reynolds, JNatcre, May 30, 1026, p 836 

* Reynolds Jour Aw* Vheirt Irui , Mar 28, 1930, p 168 


Disease in Nature 

In the discunBion m Nature of April 25 between 
! Mr Rarnsbottom and a reviewer, on the occurrence 
of disease among animals and plants in Nature, one 
factor appears to have been ignored, and that is the 
drastic oiieration of natural selection in weeding out 
not merely diseased individuals but also any that carry 
a weakness reducing their fitness to their environment 
When tho reviewer argues that parasitism may not 
be a disease but only an 14 innocuous modus vxvendx ”, 
is he not begging the question ? Relatively innocuous 
paramtisms persist lust in the proportion that the 
parasite does not enfeeble the host, but no distinction 
of kind can be made between them and definitely 
lethal diseases Animals or plants cai rymg a 4 disease , 
that is, some loweung of the normal vitality, whether 
genetic, parasitic, or environmentally caused, are so 
promptly and thoroughly eliminated that examples 
will be observed very rarely, because such a very small 
proportion of individuals of any species are closely 
examined We hear, for example, of grouse disease 
because so many thousands of grouse are shot each 
year What about rinderpest and East Coast fever ? 
They have taken heavy toll of African game without 
any intervention of man 

Man interferes with Nature by taking off the pres 
sure of selection Our civilisation prides itself on 
rearing as many as possible of the children bom, and 
from this alone follows the prominence of disease and 
the relative low ratio of human beings possessed of 
'‘exuberant positive health” A native tribe in 
Central Africa would strike the ordinary observer as 
exuberantly healthy , the medical officer m close touch 
with them would tell a different story 

So far aa my own observation goes, of plants perhaps 
more than animals, disease certainly exists m Nature 
if you look closely for it, but the individuals affected 
are so immediately suppressed that cases rarely fall 
under observation Let me give a parallel which avoids 
the question begging term * disease ’ A given species 
of plant in a certain district may seem to be true to 
type and free from variation , but bring it into culti¬ 
vation and grow on all the individuals, then variations 
immediately disclose themselves Baur h$s shown 
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with Antirrhinum that the type from a given locality 
which, to judge from herbarium specimens, has re¬ 
mained constant for half a century, is yet heterozygous 
and begins to segregate so soon as seedlings are grown 
on without natural selection In Nature, the homo 
zygotes which are produced every generation would 
seem to fall below tno heterozygotes by just that little 
which ensures their elimination under competition 

A D Hall 

John Innes Horticultural Institution, 

Merton Park, S W 19, 

Apnl 28 

Disease is a point of view When one organism 
is living m association with another, the former at the 
expense of the latter, the balance of metabolism in the 
latter is always disturbed The latter may be called 
diseased while the former is happy in having a plenti 
ful supply of food without much exertion In Nature 
such association is constantly going on A certain 
system ceases to exist while another comes into being 
as a consequence In calling Nature 4 healthy ’ or 
4 diseased * wo are projecting the human point of 
view into its operations It soems to me more profit 
able to try to consider Nature without being influenced 
by human prejudices S Maulik 

London, Apnl 29 

Evolution of the Occipital Condyle in the 
Vertebrata 

The origin of the occipital condyles of tho skulls of 
vertebrata has not so far been elucidated They are 
separate elements from the occipital arch and are 
ultimately superimjKised on the latter, except in fish 
The occipital arch is the hinder limit of the skull, and 
the arch which is the beginning of the vertebral 
column may be termed the atlas, though it is not 
homologous in Amphibia and Ammota Between the 
occipital region and tho atlas there is an intervertebral 
body which acts as a buffer An intercalated arch is 
resent on the dorso lateral sides of this mtorverte 
ral body, the existence of which was not previously 
known , this arch is not complete do really and does 
not enclose the spinal cord, the nerve, spinalis I , 
passes through or over this intercalated arch 

In fish, the limbs of this intercalated arch lie on tho 
sides, a little above the level of the intervertebral body, 
so that when a strand of migratory connective tissue 
cells divides each of the limbs into two parts, those 
look like zygapophyses between the occipital arch 
proper and the atlas arch proper The anterior portion 
of the intervertebral body, after the division, fuses 
with the occipital arch to form the occipital condyle 
It is concave, as the vertebrae of the fish are amphi- 
coelous 

In Urodela, the intercalated arch lies almost at the 
same level as the intervertebral body, and when the 
division of the two limbs of the intercalated arch 
gives rise to the two condyles, the intervertebral body, 
instead of being divided, fuses with the anterior 
end of the atlas, thus forming the so-called odontoid 
process of the Urodela In Anura, the intervertebral 
body, unlike that of Urodela, becomes divided and one 
part fuses with the atlas and the other part fuses with 
the occipital region, in oonsequence of which there is 
no formation of an odontoid process 

In all Ammota, the limbs of the intercalated aroh 
lie at the sides, a little below the level of the inter¬ 
vertebral body In reptiles, the anterior part of the 
intercalated aroh, which becomes divided frop the 
posterior part, gives rise to the lateral portion pf the 
occipital condyle, while the intervertebral body fuses 
entirely with the skull to form the median portion of 
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the occipital condyle Thus arises the single elliptical 
occipital condyle The formation of the occipital 
condyle of birds is almost like that of the reptiles 
In mammals it is almost like that of Anura In 
all Ammota, the atlas vertebra has undoubtedly no 
centrum, but the ventral (anterior) aroh completing 
the floor of the atlas ring is derived from the posterior 
portion of the intercalated aroh, and not from the 
basiventralia as has been maintained by previous 
authors 

In reptiles and birds, according to the generally ac¬ 
cepted view, the intercentrum represents the united 
basiventralia Now, if the centrum of the atlas verte¬ 
bra fuses with the axis centrum to form the odontoid 
process, we might naturally expect that the inter¬ 
centrum belonging to the atlas vertebra should either 
remain with the dorsal (posterior) arch of tho atlas ring 
or should fuse with tho odontoid process of the axis , 
and in consequence the latter should have two inter 
oentia instead of one, as is actually found in the dried 
vertebra of the adult If that be the case, the lower 
(anterior) portion of the atlas ring cannot be the 
basiventral element, although it has been generally 
regarded as such The details of this investigation 
will be published later 

Himadhi Kumar Mookkrjke 
University College of Scieni e and Technology, 

35 Ballygunge Cnculai Hoad, 

Calcutta, Mar 12 


Nitrogen Distribution In Kingston Cheese-Ripening 

A study is being made of the nitrogen distribution 
m Kingston cheese ripening Foi the determinations, 
methods evolved and employed by Orla Jensen, by 
Bartliel, and by others have been drawn upon In 
addition, a departure has been made m the applying 
to this study of the method devolopod by Wastoneys 
and Borsook for the fractional analysis of incomplete 
protein hydrolysates Determmations wore carried 
out on cheeses of the samo ‘ make * from the day of 
making to the ninety eighth day of ripening at inter¬ 
vals defined 

Tho method of Wastoneys and Borsook hew been 
applied to the study of nitrogen distribution in King 
ston cheese ripening with pronounced success Results 
obtained when employing the methods of Orla Jensen 
and of Barthel may now bo complemented and ilium 
mated for by the application of the Wasteneys and 
Borsook method can be defined the nature and the 
amount of the specific protein decomposition frac¬ 
tions—proteose, peptone, and aubpeptone—formed 
as the ripening of the cheese proceeds Particularly 
striking is tho finding that the difference in the results 
of the amido nitrogen determinations and tho amino 
nitrogen determinations can bo explained when inter¬ 
preted m the light of data secured by the application 
of the method of Wasteneys and Borsook The amide 
nitrogen curve coincides with the subpeptone nitrogen 
curve, and the ammo nitrogen curve is seen to super¬ 
impose itself upon the curve depicting the sum of the 
subpeptone nitrogen and the peptone nitrogen 

In the light of the nitrogen distribution in Kingston 
cheese-ripening, the work of Wasteneys and his co¬ 
workers on pure proteins and specific enzymes, the 
classification anil definition of tho proteases by Will- 
st&tter, Waldschmidt Leitz et al , and data appearing 
in a study of the casern splitting abilities of certain 
lactic acid bacteria m chalk milk culture and of 
studies on the sugar fermenting abilities of certain 
lactic acid batena as influenced by defined nitrogen 
sources, we suggest that at the beginning of the ripening 
of the cheese the protein hydrolysis is of a peptic like 
nature, and that this peptic-like proteolysis is to be 
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attributed not onl> to the actum of the rennet, but 
also, an our papers* abt>ut to appear will show, to the 
elaboration of a peptic like enzyme by certain lactic 
acid streptococci Even within the first twenty four 
hours of ripening, the amount of subpeptone appearing 
suggests that associated with the peptic like action is 
a tryptic hkf action—a conjecture that again in the 
light of our cultural studies on (eitam other lactic 
acid stiaptococf i is not without ment 

Subjcn t to qjuahbc ation as further data on the 
nature of specific enzymes may appear, the results of 
our study show that after tho hist few hours of 
rmonmg, the pioteolytie breakdown in the ripening 
of Kingston cheese is of an associative peptic tryptic 
like natme 

This stud} of nitrogen distribution is one of a 
senes on cheese ripening which is provided for by a 
research fund tstablmhed jointly by tho Empire 
Marketing Board and the University of British 
Columbia A detailed at count of the experiments 
will appear shoitl> in the Journal of Dairy Research, 
Cambridge Blithe A Eaui.es 

WlIFBID NaOTFK 
University of British ( o him bin, 

\ ancouver, Canada, 

Mar 27 

Insect Remains in the Gut of a Cobra, Nairn 
trlpudlans 

Th* meompanving photograph (Fig l) shows the 
remains of insects belonging to three oideis namely, 
Rhynchota (Hetcroptora Pent at omnia 1 ), Coleoptora, 
and Hymenoptua (Formic.oid< a), found in the gut of 
a cobra, Nma tripiuhan*, hi ought to us in November 
1928 The cobia, which was the black variety with 
no markings on the back of the hood but with white 




Hill 

UIIH1M 
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patches on the throat, wets captured at Banting, in 
the vicinity of Kuala Lumpur, Selangor, F M S It 
was not a largo specimen, since it measured only 
3 ft 7f in in longth 

So far as it has been possible to ascertain, records 
of insects having been devoured by snakes do not 
appear to be abundant, the only other two which have 
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come to our notice being that of “a small ruddy 
beetle ” found in the gut of Troptdonotue stolatu* 
(Wall and Evans, Journal Bombay Nat Htet Soc , 
vol 13) and of a locust (the species not stated) eaten 
on one occasion by Eehi$ cannata (Wall, id , vol 18) 

The parts of the pentatomid comprise a nght 
hennelytron, pronotum, sternum, scutellum, and 
pygophor The ants are ponermes and are capable 
of inflicting a nasty sting 

Wt are indebted to L>r T A Buckley, Forest De 
partment, S K and F M 8 , for assistance m preparing 
the photograph N C E Midler 

H T Paodkn 

Department of Agricultuio, 

Straits Settlements and 
lodeiated Malay States 


The Beginning of the World from the Point of 
View of Quantum Theory 

Km Arthur Eddington 1 states that, philosophic¬ 
ally, the notion of a beginning of the picsent order of 
Nature is repugnant to him I would rather lie in 
chned to think that the present Htato of quantum 
theory suggests a beginning of the world very different 
fiom the piesent order of Natuie Thermodynamical 
pnnciples from the point of viow of quantum theory 
may be stated as follows (1) Energy of constant total 
amount is distributed m discrete quanta (2) The 
number of distinct quanta is ever incieasing If we 
go back in tho course of time we must find fewer and 
fewt r quanta, until we find all the energy of the uni¬ 
verse packed in a feu' or even in a unique quantum 
Now, m atomic processes, the notions of space and 
tune are no more than statistical notions , they fade 
out when applied to individual phenomena mvolv 
nig but a small number of quanta Tf the world has 
begun with a Hingle quantum, tho notions of space and 
time would altogether fail to have any meaning at the 
beginning, they would only begin to have a sensible 
meaning when the original quantum had been divided 
into a sufficient number of quanta If this suggestion 
is toiroct, the beginning of the world happened a little 
before the beginning of space and time I think that 
such a beginning of the world is far enough from the 
present order of Nature to be not at all repugnant 
It may be diihiult to follow up the idea in detail aa 
we are not yet able to count the quant urn packets in 
every case For example, it may be that an atomic 
nucleus must be counted as a unique quantum, the 
atomic number acting as a kind of quantum number 
If the future development of quantum theory happens 
to turn in that direction, we could conceive the begin¬ 
ning of tho universe in the form of a unique atom, the 
atomic weight of which is the total mass of the uni 
verse This highly unstable atom would divide m 
smaller and smaller atoms by a kind of super radio¬ 
active process Some remnant of this process might, 
according to Sir James Jeans’s idea, foster the heat of 
the stars until our low atomic number atoms allowed 
life to be possible 

Clearly the initial quantum could not conceal in 
itself the whole course of evolution , but, according to 
tho principle of indeterminacy, that ib not necessary 
Our world is now understood to be a world where 
something really happens , the whole story of the 
woild need not have been written down in the first 
quantum like a song on the disc of a phonograph The 
whole matter of the world must have been present at, 
the beginning, but the story it hew to teU may bei 
written step by step G LemaItre 

40 rue de Namur, 

Louvain 

* NATURB, Mat 21, p 447 
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Rotational Constants of the Iodine Monochloride 
Molecule 

Otra analysis of the rotation structure of the iodine 
monochlonde absorption bands is now sufficiently 
advanced to permit of ft fairlv precise determination 
of the molecular constants The region 6482 6837 A 
has been measured on plates taken in the sec ond order 
of a 21 ft concave grating, and practically all the lines 
have been allocated to series The strongest bands 
in this region are v* = 1 r'-8-12, some bands be 

longing to the v* — 0 and v" = 2 progressions ate also 
present, and thero aie of course two complete systems, 


X ray intensity measurements show that at liquid air 
temperatures the molecule exists as NO a and is in a 
linear form 1 If this is true at - 80° C also, the Raman 
spectrum would probably consist of one very strong 
line, corresponding to the inactive fundamental fre 
quency associated with the vibration of the oxygen 
atomH symmetrically about the stationary nitrogen 
atom, together with a very famt line corresjiondmg to 
the linear active vibration Such an explanation of 
the lme observed is rendered loss probable by the small 
magnitude of the shift, which might reasonably be 
more of the order of that due to the corresponding 
vibration m nitrous oxide (N a O) (1282 cm _L m the 
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a strong one due to ICI 35 ami a weaker one due to 
ICI 37 The figures given in tho accompanying table 
refer to the formei tally 

Each bant! consists of P , Q , anti R branches the Q 
being, roughly, twice as strong as the P or R Some 
of the branches have been foilowod up to rotational 
quantum numbers (A) above 80, but in the neighbour 
hood of tho origin resolution has not been found 
possible below A=6 Neveitheless, tho K values 
may he found without ambiguity, since both initial 
and final terms confoim accurately to the formula 
BK(K + I) up to A = 30 at least Owing to the large 
difference between the two B* s, the R branch turns 
veiy quickly (in tho neighbouihood of tho third line), 
ao that only a small coriection (<1 cm will be 
requued to convort jirevious measurements of un 
resolved heads to tiue band origins 

The estimated values of r ' and r Q * used by Curtis 
and Darby shire 1 m calculating potential energy 
curves for the ICI molecule arc respet tively 0 28 and 
0 32 A lower than those now found, but since it is 
(r r 0 ) which appoars m the formula usod, tho neces 
sary (orrcxtion may be easily made bv shifting the 
origin 0 3 A along the r axis The conclusions drawn 
from tho < urves depend on then relative position and 
are not affected by this change 

The lotation constants are given in the table, those 
for l g and Cl s being included for comparison BJ* is a 
direct determination, B 0 ' a least squares extrapolation 
using the formula B 9 f - B Q ' av' in which v runs 
from 8 to 12 

Detailed results based on more extensive measuie 
merits will bo published later 

W E CUKTTfl 

Armstrong College Newcastle upon Tyrie 

J Patkowski 

University of Wilno, Poland, 

April 10 

1 Trans Fartulait , 27, 77 193) 


Raman Spectrum of Solid Nitrogen Peroxide 

In the course of work on the Raman spectra of 
solids at low temperatures, we have succeeded in 
photographing the spectrum of the light scattered by 
solidified nitrogen peroxide (N.OA at a temperature 
of about - 80° C 

The spectrum is very simple, and consists of one 
lme having a shift of 275 cm _1 , and is sufficiently 
strong to appear as an anti Stokes as well as a Stokes 
line, thus confirming the allocation to the particular 
exciting line (Hg 4358) The material absorbs too 
strongly in that region for shifted lines excited by 
Hg 4047 to appear 
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liquid 2 ) Longer exposures are being made m an 
endeavour to bring up very famt lines 

A C Mknzies 
C O Pringle 

University College, Leicester, 

Mar 31 

1 \et?ard /nts Stir Vhwnk, 68 p 1B4 1931 

8 McLennan, Smith and Wilhelm, Jrans Rot/ Soe Canada 24, 
p 197 1930 

Crystal Structure of Methane 

In view of the discovciy by Clusms of a trans- 
foimation point of solid methane at 20 4° K, it waft 
inteiestmg to investigate it there is a change of crystal 
strut tore or not Reuse made adilatomotnc oxamina 
turn of the transformation and found tho very small 
volume contiaction of 2 per mille, suggesting that the 
( rystal structure is not altered Wo have established 
this as a fact by making two X ray exposures with solid 
methane at 21 UK and 18 5° K respectively Tho 
films were coneoidant within tho limits of accuiacy , 
they tan be explained by assuming this stiut ture to be 
a t ubic close packed one, the side of the elementary 
cubt being 5 88 A The calculated density 0 52 is in 
}H*rfe(t agreement with the value measured by Reuse 

McLennan and Plummer, too, in their X ray analvsis 
of methane, found a c ubic close packed structure, with 
6 35 A as the side of the elementaly cube, however, 
and calculated density 0 41 Moreover, the relative 
intensities of the lines we observed differ considerably 
from those given by these authors 

A moie detailed account of this work will be pub¬ 
lished in the Proceedings of the Royal Aradomy of 
Amstcidam 

R H Moo\ 

Louden, 

Mar 31 


Forestry Research 

I am very glad to see in Nature of Apnl 4 the 
communications from Dr M O Rayner and tho 
Editor on this subject, ami I am in cordial agreement 
with their lemarkH 

The extensive planting s< hemes initiated by the 
Forestry Commission afford a splendid opportunity 
for fundamental co operative research on the building 
up of new forest soils We know little enough about 
tho soils of our native woodlands, and piactically 
nothing about the conditions induced by planting 
exotic conifers on heath or grassland in our climate 
It is certain that the knowledge acquired by properly 
planned research will save great sums of money in 
the future by preventing tho waste of large scale 
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mistake# It must be realised that except for two 
or three species the commercial planting of exotic 
conifers in Great Britain is still m the experimental 
stage It is essential to conduct such experiments 
with proper scientific control Forest botany and 
forest pedology have been seriously and wastefully 
neglected in the past by those responsible for planting 
schemes in this country 

1 should like to direct attention to a particular 
opportunity now available 1 understand that the 
future of the Cambridge Forestry School is at the 
moment under consideration That school, with 
proper support, would bo able to initiate and carry 
through piociaely the type of work required on the 
new plantations of the Forestry Commission in 
Breiktand, and there is no other institution so cori 
veniently situated for the pm pose The Cambridge 
School can never hope to compete with the Oxford 
School, associated as it m with tho Imperial Forestry 
Institute, in general Imperial forestry woik But 
Cambridge is m almost an ideal position for under 
taking fundamental intensive lesoarch on the Breck 
land forestry problems, and by doing so it will render 
a service of the first importance ahko to science and 
to practical forestry It behoves all the authorities 
concerned to give every possible support to tho woll 
judged scheme of resoan h which ha# been put forward 
by Dr A S Wfttt the Univoinity lectuier in forest 
botany at Cambiidgo 

A d Tansley 

Grantchestcr, Cambridge, 

April 4 

Segregation of Floral Characters in the Wild Oxllp 

In quite a number of wild oxhp plants, presumably 
hybrids between the primrose {Primula vulgaris) and 
the cowslip {Primula vens ), growing in situations 
where both the latter specu a abound, I find that the 
earliest formed flowers aie borne on long peduncles 
of the primrose typo, and are suet coiled later, on tho 
Bamo plant, by flowers arranged on tlie umbelliferous 
type as in the cowslip Now, the question arises 
whothor this dimorphic arrangement also occurs in 
Primula elatior (Jacq ), the oxhp of East Angha, which 
i# regarded by some botanist# a# a distinct mutational 
vanoty or species If this segregation of floral charac 
ters is not found m Pnmiua elatior , then this fact 
would favour the supposition that this species is a real 
mutational form and not a hybrid 

The experience of flold botanists working m East 
Anglia at this season of the year would be helpful in 
deciding this point So far, after the examination of 
some hundreds of plants, I have failed to find this 
dimorphic floral arrangement in any true primrose 
or cowslip plant The question is also important 
because it bears on the nature of segregation and the 
essential similarity of this process as it occurs m 
gametic and somatic cells 

C J Bond 

10 Spnngfield Road, Leicester, 

April 19 

The Stimulation of Spermatozoa by Drugs 

I have for some years been investigating the action 
rf drugs on maittfnahan spermatozoa, under the 
smspices of the Birth Control Investigation Committee 
Finding that certain drugs seemed to stimulate sperms 
bo higher activity, I have recently made a special 
study of this problem I Joave used guinea pig sperms 
taken from the epididymis and suspended m a glucose 
*ahne fluid buffered at about pH 8 Sperms are so 
active when first suspended in this fluid that the 
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effect of stimulating drugs is not obvious In these 
experiment# the sperm suspensions were allowed to 
remain for 5-8 hours at the temperature of the body 
before the addition of the drug After 5-8 hours, the 
activity of the sperms was markedly reduced The 
drug# were tested at concentrations in the senes 1, 
tSi, ftV per cent, etc 

Strychnine hydrochloride was found to have a 
marked stimulating effect at t 1 *, ***, and percent, 
especially at ^ per cent ior practical purposes 
such a poisonous substance as strychnine is to be 
avoided, even m minute quantities Brucine hydro¬ 
chloride was therefore tried, since its pharmacological 
properties are similar, while it is only about one eighth 
os jioisonou# It was found to stimulate sperms 
markedly at \ t and per cent, especially at 
per cent At thiB concentration brucine hydro 
chloride ha# approximately the same stimulating 
effect on sperms as ^ per cent stiychnme hydro 
chloride, yet it is only about half as poisonous 
Brucine therefore seems preferable for practical use 
Chloral hydiate was also found to stimulate sperms 
at Vd per cent, but far less than brucine and strychnine 
It is hoped that this discovery may find practical 
application in medicine and agriculture, whenever 
sterility is due to inactivity of sperms Perhaps its 
most obvious application is in cases where sperms 
have been #ent long distances for artificial insemination, 
and are found to be less than normally active on 
arnva 1 at their destination Further expenments 
along these lines are about to be undertaken 

John R Bakfr 

Department of Zoology and 
Comparative Anatomy, 

University Museum, Oxford, 

April 20 


Geodesy in India 

On page 170 of Nature of Jan 31, 1931, appears 
an article entitled " Geodesy in India’\ by G T 
McC , being m the nature of a review of Geodetic 
Report, vol 5, of the Survey of India May I correct 
a small misapprehension into which the reviewer has 
fallen ? 

In the sixth paragraph, reference m made to a 
decision “ to re map at least a portion of the Depend¬ 
ency ” This is not the intention The areas with 
which tho Survey of India is concerned have been 
divided into a limited number of overlapping zones 
of 8° of latitude, to meet the military requirements 
In certain areas the latitude and longitude of fixed 
points have been converted into the corresponding 
* grid * co ordinates and m some cases the grid lines 
have been or will be surprmted on the maps But 
there is no general question of re mapping at all 
The width of 8° of latitude results m a variation in 
scale of about 1/400 or 1/800 from the average scale , 
and for the object ui view this has been accepted as 
negligible However, in this orthomorohic projection 
it is a simple matter to apply a scale further varying 
with the latitude, and were this done, a much wider 
zone than 8° zone would give rise to little trouble 
or embarrassment The gam in increasing the zone 
width is of course reduction both m number of changes 
from one grid to the next and the consequential need 
for duplication in areas of overlap , 

J db Gbaaff Hunter 1 

Survey of India, 

Geodetio Branch Office, 

Dehra Dun, 

Mar 12 
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Cytological Theory in 

By Dr C D 

HE chromosome theory of heredity, by relating 
chromoBome behaviour with the phenomena 
of inheritance, has obviously made it possible to 
apply the cytological method to the study of 
inheritance With this profitable field before them, 
geneticists and cytologiats have not hesitated to 
draw conclusions in the one field from observations 
made m the other, but in order to do so they have 
had to apply certain rules of interpretation Their 
method has naturally been to assume, so far as 
possible, a direct relationship between cytological 
and genetical observations The geneticist has 
therefore not only assumed that the material of 
every part of the chromosome has a specific genetic 
effect, which is a widely verified assumption , but 
also that the capacity of the chromosome for 
variation is equally specific, so that it is possible 
to refer to hemhtary differences and to particles 
of chromosome alike as ‘ genes * This second as 
sumption is also widely verified , but it is subject 
to senous exceptions in that two different kinds of 
change have been shown to befall the same par¬ 
ticle, namely, internal change and external change 
such as loss or re-arrangement This constitutes 
no primary objection to the theory of the gene 
but rather indicates a necessary enlargement of its 
scope 

Cytologists, on the other hand, in translating 
their observations into genetical terms, have 
sought to apply the chromosome theory to the 
interpretation of meiosis With the help of the 
simple rule that the pairing of chromosomes is a 
criterion of their relationship, they have set to 
work to examine meiosis in hybrids and m ring- 
forming plants (such as various species of (Enoihera) 
The results of these studies have been confusing 
because investigators have not first examined the 
principles they were applying to see if they were 
indeed principles or merely empirical rules of 
special derivation and therefore of limited applica¬ 
tion We now have evidence by which to test them 
Meiosis consists m the occurrence of two suc¬ 
cessive divisions of a nucleus in the course of which 
the chromosomes divide once instead of twice as 
they would m two ordinary mitoses Where the 
distribution of the chromosomes is regulai, the four 
daughter nuclei therefore have half the number of 
chromosomes of the parent nucleus (Fig 1) 

At the first division, the chromosomes come 
together in pairs, and a whole chromosome of each 
pair passes to one pole to divide at the second 
division of the nucleus To express this compara¬ 
tively with regard to mitosis, we may say that 
while two half-chromosomes (or ‘ chromatids *) are 
associated in pairs at a mitosis, four are associated 
at the first metaphase of meiosis A numerical 
reduction m the chromosomes must be attributed 
directly to the lack of any splitting of the chromo¬ 
somes in the interval between the two divisions 

* Subttenoe ot throe tectum given at the Royal Institute on 
Her, 10, 17, end 24 
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of the nucleus such as ordinarily occurs But this 
is readily related to the fact that each chromosome 
is already split into the two chromatids which have 
passed together to one pole This in turn is related 
to the pairing of the chromosomes 

It has therefore seemed natural (since 1890) to 
regard the essential difference between meiosis and 
mitosis as consisting in the pairing of the chromo¬ 
somes Since different pairs of chromosomes pass 
at random to the two polos (so that A x -A % and 
B x -B t may give daughter nuclei A X B X and A % B % 
or, equally, A t B 2 and ftn ^ since the chromo¬ 

somes are qualitatively differentiated, it follows 
that those which pair and pass to opposite poles 
must bo similar if meiosis is to yield similat' 
reduced nuclei (Boven) Clearly, likeness is a con¬ 
dition of pairing But since the chromosomes that 
pair can be seen to be morphologically alike and 
therefore to be corresponding stiuctures derived 
(ho far as observation then showed) from opposite 
paients (Montgomery), it seemed enough to say 
that this pairing was due to the likeness of the 
chromosomes An * incipient ’ association is often 
to be soen at mitosis in the somatic cells Perhaps, 
therefore, meiosis was the final step m the sexual 
process in which the maternal and paternal 
elements at last united 

Such is, m a general way, the ‘ explanation * of 
meiosis that is current to day To be sure, we now 
know that the association cannot be attributed to 
an attraction between chromosomes derived from 
opposite gametes, since pairing has been found 
in meiosis in parthenogenetic organisms,* 2 and 
very often between chromosomes rlenved from the 
same gamete in polyploid plants It may also be 
objected that this is merely to explain ignotum per 
ignotius But it is still taken to be a satisfactory 
basis for cytological, genetical, and evolutionary 
deduction Incompatible observations are freely 
ascribed to ‘ mechanical * or ‘ physiological * con 
ditions 

There are many recent observations of this kind 
There are tetraploid plants (such as Primula 
sinensis 3 ), the nuclei of which contain four identical 
chromosomes of each of the twelve types that are 
represented twice in the diploid These chromo¬ 
somes usually associate m fours at meiosis, as they 
would be expected to do if likeness were the sole 
condition of pairing But nearly always one, two, 
or three of these groups fail to be formed and thfeir 
chromosomes appear merely paired This is not 
explicable on tne affinity theory The chromo¬ 
somes should be either all in fours or all in pairs 

Other observations of the same type are (1) The 
occurrence of unpaired chromosomes in tnploids, 
instead of all three identical chromosomes of each 
type being associated (Zea y i Tuhpa* Lihum*) 
(2) The occurrence of unpaired fragment chromo¬ 
somes, although these have identical mates with 
which they can pair (SecaleJ Matthiola, 8 Tra - 
descantia 9 ) 
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The only difference between these fragments and 
the other chromosomes which pair regularly appears 
to be their smaller size If the tnploids are ex 
aimned, it is similarly found that the chromosomes 
which fad to associate regularly in threes are the 
small ones (Hyacmthux 10 ) Therefore, not only 
hLenws but also size bears some relation to the 
pairing of chromosomes 

If now we turn to consider the structures of the 
paired chromosomes at meiosis we find a variety 
of form that shows, at first sight, neither a rule in 
itself noi any clear relationship with ordinary 
mitosis The two processes must be studied in 
their development in order to be Hten in relation 
ship 

The prophasc of mitosis is characterised hv a 
linear contraction of two threads, associated side 
by side, to become the two cylindrical rods which 
constitute the metaphase chromosome At meiosis 
we find at the earliest stage a difference The 
threads observed are single They soon come 
together m pairs side by side and reproduce the 
conditions observed at the piophase of mitosis very 
closely indeed But on account of their pairing 
they are present at this pachytene stage in half 
tho number found at the prophase of a mitosis in 
the same oi gallium Evidently, therefoic, the single | 
threads at the earlier stage were chromosomes 
still undivided although m the earliest visible stage 
in mitosis they have ahcacly divided 

Aftei an interval, splits appear m the pachytene 
thread separating it into two threads, each of 
which is now Heen to be double But instead of 
these splits passing light along the paired tluomo 
somes and separating them entirely, it is found, 
when they meet, that the double threads that 
separate in one part aio not the same pair of 
thieads that separate m anothc r The separated 
pairs of threads therefore change paitners, and the 
points at winch they change partners (there are 
often seveial distributed along tho paired chromo 
some) are called 1 ohiasmata ’ This stage is 
diplotone (Fig 1) 

Between diplotene and metaphase there is 
further linear contraction, and the structure of the 
pantd chromosomes may remain the same in 
regard to the relationship of the four threads of 
which they arc composed that is, the chiasmata 
may remain stationary But they may undergo 
a change which consists in the opening out of 
the loop that includes the spindle attachment, at 
the expense of the adjoining loops, as though 
the spindle attaihmentB of the chromosomes were 
repelling one anotliei In other words, the chias 
mata appear to move along the chromosome 
towards the ends finally, the chromatids are 
associated in pairs with changes of partners only 
at tho ends Such changes of partners are called 
‘ terminal chiasmata \ and the frequency of the 
end to end unions metaphase corresponds with 
the frequency of the chiasmata seen earlier, when 
they were still interstitial, in small chromo 
somea (fragments) which qnly have one chiasma at 
most 11 Further, in organisms with large chromo 
somea it is still possible to see the change of 
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partner at the end the association is double , it 
is between the ends of two pairs of chromatids, not 
merely between tho ends of one pair of chromo¬ 
somes 

These observations point to the chiasmata being 
the immediate cause of pairing between chromo¬ 
somes How can such a hypothesis be tested 2 It 


first Djytstta 


Prophmse \ 







Jbm 1 —Diagram to show the development of ono pair of chromosome* 
at melosU and their relationship on the assumption that crosslns 
over is the cause of chiasma formation The four stages ol 
propliaso shown are (1) leptotene (*!) pach>tene before division 
(3) padntene after division, (4) dipJotone to dJaklneals 

is found that given pairs of chromosomes have a con 
stant range m the number of chiasmata formed Fdr 
example, in the M chromosome of Vicxa Faba 18 11 
from 3 to 13 chiasmata are found at the metaphase, 
with a mean of 8 1 The M chromosome, which is 
much shorter has a range of 1 to 6, with a mean oi 
3 0 If we suppose that small chromosomes arising 
by fragmentation have a chiasma frequency pro 
portionate to their length as compared with their 
larger neighbours, then we can predict from 
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observations of their size and of the observed fre 
quency of chiasmata in the large chromosomes 
what their frequency of pairing will be, on this 
hypothesis Thus, in the variety “ Yellow ” of 
Fntillaria imperialia it was found that the chiaama- 
frequency was 2 58 in the large chromosomes The 
fragments were about one ninth of the length of 
the large chromosomes They should therefore 
have chiasmata in a frequency of 2 58/9 per pair, 
or 0 29 This means that they should pair m 0 29 
cases (neglecting the frequency of one pair forming 
two chiasmata, which should be slight) They 
were observed to pair in 0 22 of cases 11 Heie is an 
example of the type of observation which is sus 
ceptible of statistical analysis and supports this 
hypothesis 

Now, if we admit chiasmata as the condition of 
chromosome pairing, a considerable simplification 
is possible ui stating the relationship of mitosis 
and meiosis Throughout the prophase of mitosis, 
the threads are held together b\ an attraction in 
pairs The same rule applies to meiosis, for the 
evidences of failure of pairing of fragments, of 
odd chromosomes in tnploids, and of the four 
chromosomes of a type in tctraploids all point to 
the chromosomes having no present attraction at 
metaphase They are merely held together bv the 
chiasmata that‘is, by the attraction between the 
pairs of half chromosomes and the (xchanges of 
partners amongst them , and this atti action exists 
equalK at mitosis 

This being so, we must look to the earliest stage 
of prophase to find the essential difference between 
tho two types of nuclear division It evidently 
lies in the time at which the chromosomes split 
into their two halves At mitosis, it is probable 
that this has alieady happened before tho chromo 
somes appear at prophase At muosis, it does not 
happen until pachytene (possibly at the moment 
at which the diplotene loops appear) The pro¬ 
phase of meiosis thcieforc starts too soon, relative 
to the splitting of the chromosomes If we con 
aider that there is a universal attraction of threads 
in pairs at the prophase of an\ nuclear division, 
as we see it at mitosis, it follows'that this condition 
is fulfilled by the pairing of chromosome threads 
when they aie still single, and their separation at 
diplotene when they have at last come to divide 
The decisive difference would therefore appear to 
be in the singleness of the early prophase threads 
in meiosis This singleness may tie attributed to 
one or both of two causes (i) a delayed division 
of the ehromosomes, (u) a precocious onset of 

B hftHe The second of these seems the more 
y explanation, on account of the short dura 
tion of the pre meiotic prophase in some animals 
Either assumption would account for the most 
characteristic of all secondary features of meiosis, 
namely, tho exaggerated linear contraction of the 
chromosomes, paired or unpaired, if the time 
relationship of metaphase to the division of the 
chromosomes remains the sanje This hypothesis 
of precocity 13 may be tested by the observation 
of a correlation between irregularities in meiosis 
and (oi abnormality m the timing of meiosis, and 
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(6) diminished contraction of the chromosomes at 
metaphase 

The first of these tests is applicable to many 
organisms with occasional suppiession of reduc 
tion , the aberrant nuclei enter on the prophase 
of meiosis either earlier or later than the normal 
nuclei 14 15 16 17 When they are too early, it may be 
supposed that a premature division of the chromo 
somes has precipitatod the prophase, when too 
late, it may be supposed that the prophase has 
been delayed In either case the chromosomes 
would no longer be single at early prophase and 
the condition of thou pairing would be lost 

8uth a cause of failure of pachytene pairing may 
be expected to he distinguishable bv its effect on 
the contiaction (the second kind of test) Foi 
when failure of metaphase pairing is not due to an 
upset in the timing of prophase but merely to 
failure of chiasma formation, we might expect 
normal mciotic contraction , this is the ease in 
maize 18 Wheie the prophase has been delayed, 
we might expect an approach to mitotic conditions 
this is the case in Matthioln 1B 20 Other mtual 
evidence in favour of the hvpothesis has already 
been quoted in these columns 21 

By trying to define in this way the iciationship 
of meiosis to mitosis, wc find out what ih essential 
and theieforc universal in meiosis, and what is 
unessential and secondary Only when the direct 
interpretation of events in the nucleus is clear (as it 
now seems to be) can we attempt then genctical 
interpre ta tion on a satisfaotoi y basis 

Two examples of the genetual mterpietation of 
(lnomosome behaviour at meiosis are of immediate 
importance It has been shown in every organism 
that has been adequately tested that crossing 
over can occur between corresponding paits of the 
paired chiomosomes at meiosis, actually between 
the chromatids, so that crossing over in the region 
between ( 1 and D in a pair of chromosomes 1 B( 'DK 
and abed* will give four kinds of chromatid 
ABCDE , A Bide , abcDE , and abed* (Fig 1) We 
may suppose that this crossing over has no iclation 
with anything obseivahle cvtologicallv that it 
takes place when the chromosomes me intimately 
associated at pachytene and has no connexion 
with later behaviour This view can only be taken 
when other possibilities are eliminated Wc may 
also assume that crossing over has some relation¬ 
ship with chiasmata, either as a cause (‘cluas 
matypy ’) 22 23 or as a consequence, through 
breakage and reunion of new threads 10 » The last 
possibility has been eliminated by the statistical 
demonstration that terminal unions correspond in 
frequency with interstitial chiasmata, 11 and that 
the number of terminal chiasmata increases jjan 
pasfiu with the reduction of interstitial (bias 
mata 3 4 20 The first possibility, that the chromo¬ 
somes fall apart as they come together, and that 
the exchanges of partners at chiasmata are there 
fore due to exchanges in linear continuity or 
crossing over between the chromatids, has been 
demonstrated in two ways 
In tetraploid Hyannthus and Primula associa 
tions occur with such a spatial relationship that 
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they can (inly be mterpieted as the result of 
crossing-over 3 23 In ring forming (Enothera 
chiasmata occur interstitiafly between a pair of 
chromosomes associated terminally with two others 
to give a * figure of-eight , Such an arrangement 
also can arise only on the assumption of crossing 
over Those demonstrations confirm Belhng’s in¬ 
terpretation of the Hyacinthus trivalente, which 
was not in itself indisputable 6 Whether the ob¬ 
servations are of universal application (the simplest 
assumption) or not, can only bo shown by cyto- 
logical tests of organisms which have been studied 
genetically 

A second problem is that of ring formation 
Since, on the present hypothesis, the pairing of 
chromosomes at metaphase is conditioned by tho 
formation of chiasmata at prophase between part<t 
of chromosomes of identical structure, it follows 
that ring formation (where one chromosome pairs 
in different parts with parts of two others) must 
always be due to different arrangement of part>s, 
that is, different structure, in the chromosomes 
contributed by opposite parents 23 27 • Thus the 
relationship of the chromosomes of two organisms 
can always be specified from the observation of 
the pairing behaviour of the chromosomes at 


meiosis m the hybrid It is therefore possible to 
study differences of such a magnitude as will 
sterilise a hybrid and are therefore not susceptible 
of genetical analysis This method is now Being 
widely applied 
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Landscape at the Royal Academy 


I N “ ('ape St Vincent ” (669) we have an example 
of the work of the late W L Wyllie in which 
the revered veteran showed undimuushed mastery 
of bis craft The rush of the Atlantic rollers as 
they mount and comb on nearing the headland 
will recall to many, besides the present writer, a 
notable incident on the voyage from England to 
the East 

In ‘ Moonlight Scdly Isles ’ (90), Mr Julius 
Olsson renders with Ins usual skill one of the most 
beautiful aspects of the coastal scenery of Great 
Britain, and the spark of the beacon on the head 
land both focuses the attention of the eye and 
adds to the emotional appeal of the picture In 
“Sunlight” (130), Sir Hughes Stanton depicts a 
promontonal town of the Mediterranean coast 
Silhouetted against sea and sky, a picturesque rela 
tion of architecture and Nature for which we must 
seek foreign shores The austerities of Spanish 
landscape have attracted Mr Sydney Lee (‘ The 
Ox Cart ”, 79), Mr Guy Kortnght (” Spanish 
Cactus ”, 243), and Mr Oliver Hall (“ A Town of 
Southern Spain ”, 414) In the case of several 
pictures which embody either the golden glow and 
dark shadows of evemng or lund light and sombre 
clouds of storm, the artists have enhanced both 
the height and depth of tone and colour by a 
frame of black ana gold Notable examples of 
this judicious devjoe are “ The Storm ” (80) 
by Mr Philip H Padwick, “ Evening in the 
Mountains” (268) by Mi William Clarkson, and 
“Mountains near Beddgelert” (281) by Mr Oliver 
Hall 

In the fine study of “ Amiens ” (258) by Mr 
Terrick Williams, the shadowed cathedral owes 
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its immensity to the foreground of small houses, 
caught by sunlight, on the quay It is an intriguing 
fact that impressiveness of size should bear so little 
relation to that which the astronomer calls the 
' apparent magmtude * of an object A notable 
example of the dependence of the impression of 
size upon grouping is afforded by Windsor Castle, 
which when seen above the houses of the Borough 
assumes the appearance of a walled town crowning 
the hill 

In “ The Estuary ” (301) by Mr Amesby Brown, 
we have one of the characteristic landscapes of 
the British coast, with fine effocts of atmosphere 
Towering clouds fill the larger part of the picture, 
the horizon of the land ana sea lying very low m 
the field of view Underlying this practice or de¬ 
vice of pictorial composition is the singular fact 
that although the eye is keen to note any lateral 
divergence from the vertical, it receives no warning 
sensation of a considerable departure from level 
outlook Hence great sky views are not so much 
determined by the circumstance of there being 
more sky, as by a natural grouping which lures the 
eye to an upward outlook 

In “ Northleach ” (479), Mr William A Rixon 
gives us a faithful picture of Arcadian England , 
the harvest field and church tower, undulating 
landscape, and rounded masses of spreading trees, 
with soft white clouds floating overhead We may 
travel the world over but only in England will sucp 
a scene be found This is our particular heritage, 
which we should cherish and preserve ' 

In Room X , devoted to Water-Colours and 
Tempera, Mr Cecil A Hunt, in “ Glen Brittle, Isle 
of Skye ” (933), has rendered with poetic feeling a 
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andsoape of Britain which stands in greatest con¬ 
trast to Arcadian England, the rugged range of the 
3mllm Hills, pinnacles of dark, volcanic rock, rising 
ibove mists hanging in the hollows, where shadows 
ire suffused with the atmospheric colour character¬ 
istic of the climate of the Western Highlands 
In the Architectural Room, a perspective draw¬ 
ing of “ Sydney Harbour Bridge, Australia ” (1401), 
Sir John J Burnet and Partners, displays the 
Latest triumph of steel construction, one of those 
jlfreat lattices which, when left unenclosed by 
masonry, stand out so splendidly against the sun 
aet and the dawn 


The Sculpture Gallery is of particular interest 
to the scientific community on account of portrait 
busts, including that of Mr G Buckston Browne 
(1530) by Mr Charles L Hartwell, Lord Dawson of 
Penn (1592) by Mr Henry Pegram, Dr Henry 8 
Wellcome (1513) by Mr Edgardo Simone, Sir 
George Makms (1550) by Mr M Pownall Bromot, 
Miss Joan B Procter (1624) by Mr George 
Alexander, and Mr Allan G Wyon’s fine rendering 
of the striking features of the late Sir Henry 
Wickham (1501), pioneer planter of para rubber in 
India 

Vaughan Cornish 


Obituary 


Prof A A T Brachet, For Mem R S 

O N Dec 27 the death took place, after a pain 
ful illness of several months’ duration, of Dr 
Albert Brachet, of Brussels, professor of anatomy 
and director of the Laboratory of Embryology of the 
Faculty of Medicine in the University of Brussels 
He was a foreign member of the Royal Society and 
correspondant of the Paris Academy of Sciences, 
and was a distinguished leader in embryological 
science He was also well known in circles wider 
than those of professional embryologists as the 
author of the admirable ‘ Traits d embryologie 
des Vertebras ” 

Bom at La6ge on Jan 1, 1869, Brachet received 
his early training in embryology at the hand of 
Edouard van Beneden Later he became pupil 
and assistant to Auguste Swaen In 1904 he was 
appointed to the chair in Brussels, where he im¬ 
mediately instilled new life into anatomical study 
in that University 

Brochet’s permanent place in the history of 
vertebrate embryology will probably rest mainly 
upon his investigations into the morphological 
facts of development His early work with his 
master Swaen, upon the origin of the mesoderm 
and vascular system m Teleosts, was followed by 
a senes of valuable investigations upon the early 
development of Batrachians, and these m turn by 
researches along corresponding lines upon Ganoid 
fishes and reptiles His morphological work bears 
the impress of a passing phase m the history of 
embryological science which followed as a natural 
consequenoe the flood of uncntical morphology 
poured out by the enthusiasts of the first few 
decades after Darwin The hasty work and ill- 
balanced speculation of those days naturally 
brought m its tram a spirit of disillusionment as its 
errors became apparent—with the deplorable in¬ 
cidental result that one of the most fascinating 
branches of biologioal science became reduced for 
the tune being to the level of mere fact-collecting 
Brachet was not entirely unaffected by the steril¬ 
ising spirit of the day He views the process of 
gastrulation merely as the attainment ox the two- 
layered condition , the ectoderm and endoderm of 
the embryo merely as eotoblast and entobl^st— 
without any recognition of that splendid and in¬ 
spiring idea which appreciates their homology and 

No. 3210, Vol. 127] 


consequent evolutionary significance Or again, 
as regards that other great idea of vertebrate 
morphology, the protostoma theory, Brachet, while 
showing intimate knowledge of the actual facts 
of observation, will have nothing to do with the 
evolutionary hypothesis which alone provides an 
explanation of the phenomena observed, and raises 
them from the level of mere facts to that of con¬ 
stituent parts of a consistent philosophy Never 
theless, without doubt, Bracket's name will live as 
one of the important builders of vertebrate cm- 
bryology 

Like so many of his contemporaries, Braohet 
became eventually drawn aside from the path of 
morphology into the territory of experimental 
embryology The spirit which animated the work 
of himself and of his department in later years 
cannot be better expressed than in his own words, 
as quoted in the birthday notice contributed on his 
behalf to Nature of Jan 3, p 41 

(1) “ Tanalyse de localisations germinates 
et du determinism© de la morphogen&se chez 
les Vert^bres, sp&nalement les Amphibiens ” , (2) 
“ IMtude de la physiologic de la mise en marche 

du developpement et des emeses de segmentation ” 

Along such lines, Brachet did much careful and 
interesting work It is clear that the reproductive 
cell of a complicated animal such as a vertebrate, 
possessing all its potentialities for reproducing the 
peculiarities of tno parent, down even to com¬ 
paratively trivial details, must have a physiology 
of immense complexity, far transcending human 
powers of investigation, and certainly the time is 
not yet for evaluating finally the achievements of 
experimental embryology It is one of the chief 
merits of Braohet’s admirable experimental studies 
on the egg of the frog that he was able to demon¬ 
strate convincingly to what an extent the substance 
of the egg is already differentiated m its various 
regions before the act of fertilisation The further 
conclusion he reaches as to the active part played 
by the spermatozoon m readjusting and fixing the 
localisation of the various organ-forming portions 
of the egg rests on a less firm foundation 

Brachet was no mere laboratory recluse En¬ 
dowed with a lovable personality, a high idealism, 
and that power of oratory that caused him to be 
dubbed ‘ the Jaurfes of Anatomy he wielded great 
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personal influence among the students of his uni¬ 
versity In frequent request to take the chair at 
sociological meetings, he became the first president 
of the “ Socialist Intellectuals ”, and at his funeral 
the Rod Flag was prominent An ardent believer 
in the * United States of Europe \ he was inspired 
on one hand by hiH absolute belief m the socialistic 
ideal, and on the other by Ins horror and fear of the 
recurrence of war 

In the administrative affairs of his university 
Biachct also exercised much influence He served 
his period in the high office of Rector, and his 
rectorial addresses were marked alike by their 
eloquence and their lofty and inspiring idealism 
It was during this period that he obtained the 
immense influence and inspirod those feelings of 
affectionate regard that made his untimely death 
felt as a cruel blow throughout the university 
community 

Prof W D Zkiensky 

Thk news has just reached Great Britain of the 
death of Prof Wlodinur Zelensky, professor of 
zoology and head of the Parasitological Depaitment 
in the University of Leningrad, which occurred on 
April 27, 1030, at the age of fifty years 


The late Prof Zelensky was one of the prommenl 
zoologists of Russia His investigations wer< 
devoted chiefly to the morphology, biology, anc 
systematica of leeches, his most important contn 
bution being the “ Investigations on the Morpho 
logy and Systematics of the Hirudinea 1 Thf 
organisation of the JchthyobdeUidce ” (1915) La tel} 
Zelensky was engaged on a revision of this grouj 
of leeches on behalf of the Zoological Station ol 
Naples, and worked on the collections of leeches 
belonging to various Continental museums He alsc 
prepared for publication the section on leeches foi 
the “ Handbuoh der Zoologie ”, by Kukenthal In 
his earlier days Zelensky established the phago 
cytic function of the so called ‘ urnae ' in the 
Sipunculidie During the present dearth of biolo 
gists of the old school in Russia, the death of Prof 
Zelensky will be a great loss to his country 


We regret to announce the following deaths 

Prof R S Heath, formerly vice principal and pro 
feasor of mathematics in the University of Birmingham, 
on April 15, aged seventy-two years 

Prof W Valentmer, formerly professor of astronomy 
in the University of Hoidolberg, on April 1, aged 
eighty six years 


News and Views 


On May 3 ahoitly before 9 26 a m , a sharp local 
earth shake was ft It, thiefiy in the coal mining district 
to the north west of Mam hostel The aiea in which 
the shock was strongly telt ih about 13 miles long 
and 9 ot 10 miles wide, and unhides about 100 square 
milcH but at one or two places outside it was also 
slighth felt The shock was stiong enough totalise 
slight damage such aa overlhiowmg chimney pots, at 
Eccles Irlam o‘ th* Heights, Patncroft, etc Tremors 
were recorded at the Stonyhuiat College observatory, 
beginning at 9 h 25 m 56 a and lasting 40 see , but 
not at the Godleo obser\atory in Mancheatci nor at 
the Bidston observatory neat Birkenhead The small 
diatuibod area (piobably less than 200 squaie miles) 
and the high intensity near its centre point to a very 
Blight depth of focua, such, for example, as tho depth 
of the coal seams worked in the district The longet 
axis of the distill bed area runs about north west and 
south east, in the direction of the Pendleton or Iiwell 
Valley fault and the centie of the area lies close to the 
fault line It is probable that the earth shako was 
caused by a slip along this fault, and that tho slip was 
precipitated, not by natural causes, as in the Bolton 
earthquake of Feb 10, 1880, but by the removal of 
coal in the neighbourhood of the fault It is of some 
interest to notice that tho disturbed area of the recent 
earth shake almost coincides with that of one, not 
quite so strong, that occurred on Nov 25, 1905, and 
that the places where slight damage to chimneys 
occurred 4ast Sunday lie close to the centre of the 
innermost isosoismal of 1905, and to the centies of 
similar but still slighter shocks on Feb 27, 1899, and 
April 7, 1900 (Ueol Mag , vol 7, p 175, 1900 vol 
8, p 361, 1901 and vol 3, pp 171 176, 1906) 
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On May 4 tho Huxley Memorial Lectme of the 
Inq>erial College of Science and Technology was de 
live red in the Royal College of Science by Sir Arthur 
Smith Woodward, who choso as his subject “ Modem 
Progress in Vertebrate Palaeontology ” A more 
appropriate subject oi a mure befitting lecturei could 
scarcoly have been selected for this particular memorial 
lecture Sir Aithur, first of all, briefly recapitulated 
the suggested scheme for the evolution of vertebrates 
originally pioposed by Huxley, who drew up a definite 
sequence from Hypichthyos (an Amphioxtis like an- 
cestoi) to the ancestral mammals, and then attempted 
to find their modern counterparts In emphasising 
the modem research work into tho question of verte 
bratc paleontology, Sir Arthur showed how well oui 
modem conceptions fit in with Huxley’s ingenious 
scheme, and how much further modem workers have 
gone along the same theoretical lines, based on more 
practical material now available For example, 
whereas Huxley could find no modern homologue of 
the Hypotheria, Sir Arthur was successful in bridging 
this gap, in the light of modem knowledge So much 
has been discovered during recent years that Sir 
Arthur could not help but make some definite asser¬ 
tions with regard to veitebrate evolution, which only 
a short time ago he would not have been able to make 
For example, amphibians and reptiles are now so 
closely related by known fossils that their evolu¬ 
tionary sequence cannot be disputed 

As was to be expected from such an authority as Sir 
Arthur Smith Woodward, the fishes were considered 
very fully The result was much information con¬ 
cerning American workers, perhaps to the detriment 
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of the workers of the Old World along this line of 
scientific work, who have been able to bnng so much 
^to light concerning man But perhaps it was a 
happy thought, for, whereas much information m 
available concerning man, esjvecially since the dis 
covery of Sinanthropus , the woik on the lower 
vertebrates comes as a useful complement to it Hero 
several points of interest and importance were empha 
sised For example, the woik of Pi of E A Stensio, 
of Stockholm, lias given us a good idea of the Myrich 
thyes when they dominated the world, whereas their 
modem < ounterparts, the lampreys and hag fishes, 
are nowhere near enough for this Bone, too, which 
undoubtedly was preceded by dentine, in the first 
place as an exoskeleton, probably followed the dontine 
more closely than has previously been supposed 
Curiously enough, too, the links between groups are 
noaily always of the smaller t>pes This, with other 
observations, lea<ls Sir Arthur to the conception that 
most probably the wamo chaiactenstics weie arrived 
at along different channels, that groups began then 
evolution with definite inherent aims or potentialities 
which are difficult to describe at present, and that the 
impetus to evolutionary development was not so 
much a struggle for existence among the animals 
themselves as it was between the animals and their 
environmental conditions 

Sib John Russell gave an analysis of the relation 
of man to the complicated modern machinery of civihsa 
tion, in Ins Essex Hall lecture entitled ‘ Man and the 
Machine ”, delivered on April 30 bir John pointed 
out that, until recently, it was the empmcal method 
that has prevailed m our methods of agnculture 
Empiricism, however, gave man hut an uncertain 
control of Nature’s forces In agriculture, scientific 
workers have been successful m discovering the chief 
factors controlling the growth of plants, and Lawes, 
the founder of the Experimental Station at Rotham 
sted, about 1839, first applied this knowledge so as 
to increase considerably the fertility of the sod and 
banish the spectre of food shortage from the world 
The application of artificial fertilisers and bacteria 
specially bred for the purpose, have made better crops 
possible Plant diseases have been brought under 
control, and disasters, such as the temble potato 
blight brought into Ireland about a hundred years 
ago, can now be avoided The geneticist has, more 
over, succeeded in determining many of the characters 
which decide the nature or properties of plants, their 
height of growth, tune of ripening, etc The result is 
that, by selection, new types of wheat have been pro 
duced with power of early ripening intensified or 
capable of growth in areas of subnormal rain fall 
Consequently, arable land has been extended into the 
cold northern prairies and into the old desert lands, 
with a great expansion in the wheat potentialities of 
the world In 1898, Sir William Crookes declarod 
that the methods and knowledge then current could 
not long suffice to feed the growing population of the 
world Science and practice have advanced, and, in 
place of famine, wheat is so abundant that the world’s 
granaries hold far more than can be used Other 
foods are similarly available more abundantly than 
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ever In the factories, labour saving appliances have 
become so effective that one man can do what it took 
the laboui of several men to do only a few years ago 

We are in possession, Su John Russell said, of a 
new ‘ machine ’ that easily achieves things impossible 
to our fathers and does much of our work for us 
The ‘ machine 1 chIIh for sj>ociahsts Thus is produced 
the increasing army of trained men The cultural 
effects of the ‘ machine * on the wider public cannot 
yet bo cleaily seen it tends to fostei passive rattier 
than active pursuits, it is thus inimical to the aits of 
self expression and self development The ‘ machine’ 
is reducing the demand for human labour, and by no 
means equally Ah a result, a fow are overloaded with 
work and an increasing number find themselves un 
wanted This displacement of laboui is a new peima 
nent factor in our life as a community, and it must 
increase in importance as the ‘ machine ’ further 
develops The contrast between conditions in the 
country and the towns is striking The man in the 
countiy is much less dependent on the ‘ machine ’ 
than the town dweller The very low rate of unom 
ployment in rural England is in striking contrast with 
that of the industrial regions, showing the greater 
elasticity of country life as compared with that of the 
towns, and Sir John Russell is ot opinion that the 
development of countiy life and country pursuits 
affords a promising way out of our piesent difficulties 
Our ultimate aim must be to use the machine for the 
c oinmon good 

The lot t uie hall of the Institution of Eloctiical 
Engineers was crowded on Apnl 30 to hear Fiof 
W L Bragg give the twenty second Kelvin Lecture 
He chose as hrs subject “ The Arrhitet ture of Solids ”, 
and gave a popular exposition of modem theory 
whir h was muc h apprec latod by his audience He 
divided solid bodies into three great classes, metals, 
organic substances, and lnoiganu substances Iron, 
wood, and stone are representative of these classes 
Metals differ from the others by the picseru e of free 
electrons, the attraction between which and the 
positive ions gives the structure its stability The 
basis of the structure of pure metals and alloys is one 
of close ‘ packing ’, but the iodii of tho atoms in metals 
are mm h greater than those of the ioiih m crystals 
The structures of pure metals are very simple X rays 
have proved of the greatost value m obtaining an 
insight into the real constitution of alloys Tho 
structure of metals and alloys < an be found, but it is 
very difficult to picture tho structure of oigamc sub¬ 
stances The constitution of inorganic substances is a 
problem in electrostatics The stable oonfiguiation 
is that m which the potential energy is a minimum 
This enables even the constitution of veiy complex 
compounds to bo found When these structures are 
found, we can study the effects of extension and com 
prosHion on soluls and the effect produced by heating 
them Special hypo theses have to be made in several 
cases, as, for example, when explaining tho expansion 
of metals by heat Theoietically, heat should be 
transmitted thiough salt with the velocity of sound, 
anti rock salt should bo stronger than the strongest 
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uteel Prof tiragg gave a convincing explanation 
of why heat travels much more slowly than this in 
insulating materials He regards a sheet of mica as 
simply an electrical condenser It has great mechanical 
strength parallel to the sheet and very little pcrpen 
dicular to it 

Thh twenty first annual May lecture of the In 
stitute of Metals was delivered on May 0 by Mr 
William B Woodhouse, past president of the In 
stitution of Electrical Engineers Mr Woodhouse 
reviewed the development of power production 
throughout the world and in particular the important 
question of the extent to whit h Groat Britain, de 
pendent as it is on coal for power production, can 
compete with water power in othei countries in the 
production of cheap elcctucity for metalluigical and 
other industrial purposes Electrical methods of 
treating ores and of producing and refining metals 
are used to an extent which requues very large 
amounts of power and is rapidly growing Electric 
power is being produced in Great Britain by the con 
sumption of coal at a price which compares favourably 
with water power m other countries The great 
development of water power in other countries and 
the large amount still unused calls for the most careful 
consideration of our relative position as a power- 
producing country The uhc of oil fuel, its effect on 
the production and demand for coal, and the prospects 
of producing oil fuel fiom British coal, were also 
discussed The progress of electric power supply by 
a single organisation over a wido area, initiated in 
England some thirty years ago by the electric power 
companies, the developments of which have, in the 
face of groat difficulties, provided a general Hupply of 
electricity at a low pnee, led the way to nationally 
and internationally inteiconnected systems of supply 
in all parts of the world, and m Great Britain to 
tho establishment of the ‘ gnd ’ by the Ceritial 
Electncity Board It is practicable to obtain laige 
amounts of clectmity from efficient power stations 
in Great Britain at a pneo as low as one fifth of a 
penny a unit or even less for secondary power or 
restricted supplies 

In Soptembei 1929 the Government appointed a 
committee to consider and report upon the desir 
ability and feasibility of establishing one or more 
National Parks in Great Britain, and with com 
raendable promptitude the Report of tho National 
Park Committee has just been issued (Cmd 3851 
London H M Stationery Offioe 2s not) It deals 
generously with the terms of reference, and covers 
a wide range of aspects of tho preservation of scenery, 
of fauna, and of flora The objects to be achieved 
by a system of natural reserves and Nature sanc¬ 
tuaries in Great Britain are stated to be three fold 
the safeguarding of areas of exceptional natural 
interest ^gainst disorderly development and spolia¬ 
tion , the improvement of means of access for 
pedestrians to areas of natural beauty , and the pro 
motion of measures for the protection of flora and 
fauna The Committee is strongly m favour of the 
preservation of suoh areas for the public, and makes 
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suggestions for the extension of planning powers 
and for the formation of regional committees which 
would see the necessary-arrangements carried through. 
It distinguishes between national reserves, of interest 
to the nation as a whole, and regional reserves, 
selected for their convenience of access from industrial 
centres, but thinks that at the present stage it would 
be premature to select specific areas The variety 
of opinion with which the Committee had to deal is 
well and interestingly illustrated in the summaries 
of evidence which form an appendix to the Report 

The annual meeting of tho members of the Royal 
Institution, for the election of officers and to receive 
the report of the visitors for the year 1930, was held 
on May 1 Lord Eustace Percy was elected presi¬ 
dent, Sir Robert Robertson treasurer, and Major 
C E S Phillips secretary In August last, the Insti 
tution suffered the loss of its president (and devoted 
servant), the Duke of Northumberland, a vacancy 
filled afterwards by the election of Lord Eustacya 
Percy The roll of the Institution at Dec 30, 193^ 
compused 944 members Of 40 members deceased, 
special reference is mode to eight, whose average 
tenure exceeded fifty years Lord Balfour had been 
a member for sixty years The managers are in the 
fortunate position of being able to report the com¬ 
pletion of the alteiations to the building, involving 
m parts a reconstruction The house is now fully 
open to members, and the library books, apparatus, 
and equipment have been replaced The Faraday 
celebrations in September will therefore be held 
under happy home auspices Additional cause for 
congratulation is found in tho situatior that the 
efforts of the managers to meet tho expenses of the 
alterations have proved successful There will be no 
contingent burden of debt to carry forward Besides 
re< eivmg generous donations from immediate friends, 
the Institution has derived most timely and substantial 
aid from the Pilgrim Trust 

It is not the British way to allow a regularly estab 
lished and accredited organisation to fail, otherwise 
the Royal Institution would have ceased to function, 
during earlier generations, m any national sense and 
conception The adoption of the new plan of manage¬ 
ment and activities promulgated in 1810 brought, 
however, permanent uleals and adherents Notwith¬ 
standing, the managers in those times endured heavy 
financial trials , still, they held on In 1814, during 
the absence of Sir Humphry Davy, “ the Institution 
did little for science, but though poor, it strove to be 
fashionable ” (Bence Jones) It gave “ a cold colla¬ 
tion ” to the Grand Duchess of Oldenburgh on May 
23 of that year The funds were not flourishing, as 
premised , indeed, many bills were paid out of a 
special benefaction fund for discharging debts Some¬ 
what earlier, the managers had refused lectures on 
physiology and comparative anatomy “ because they 
could not convince themselves that scientific lectures 
can be given on these subjects without offenoe to* a 
part of their audience ” Varied aa the story is, of 
which present day managers of the Royal Institution 
must have ample knowledge, the past fluctuations of 
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the establishment provide stimulating thought and 
instruction Faraday gave his first lecture within 
its walls in 1824 

A noteworthy foftture of the Safety Week arranged 
by the National Safety First Association, which is to 
be held in Leeds on May 11 16, is the chemical session 
arranged for Tuesday, May 12 This session, at which 
Dr E F Armstrong, chairman of the Association of 
British Chemical Manufacturers and of its Works 
Technical Committee, will preside, is open not only to 
members of the chemical and allied industries but also 
to representatives of all firms which are members of 
the National Safety First Association The Associa 
tion of British Chemical Manufacturers has already 
been responsible for much valuable work in regard 
to safety in the chemical industry A senes of Safety 
Cvrcular9 t giving information on accidents ocourring 
from time to time in chemical industry, and indicating 
precautions which may be taken to avoid their repeti 
tion, as well ns a quarterly summary of safety literature, 
are regular features of the Association’s activities In 
addition, the Works Technical Committee has already 
issued Part 1 of “ Model Safety Rules for Chemical 
Works”, and a first section of Part 2, dealing with 
fire and explosive nsks 

At the chemical session on May 12, Mr J Davidson 
Pratt, general manager of the Association, will present 
a paper on the cleaning and repair of vessels containing 
dangerous materials This is a subject of interest to 
almost every industry and neglect or ignorance of the 
precautions to be used in cleaning or repairing con 
tamers, particularly those used for organic solvents, 
has been responsible for numerous accidents, many of 
which have been fatal The incidence of such accidents 
is far from bemg confined to chemical mdustry, where 
the necessary precautions are indeed comparatively 
well known and obsorved, and one of tho fundamental 
problems of industrial safety is indeed here encoun¬ 
tered—that of securing the dissemination of the safety 
information m every quarter where it may be of use 
The Leeds meeting provides a valuable opportunity 
for the consideration of an important safety problem, 
and a good attendance should ensure that the prin 
ciples to be observed in handling such con tamers 
are made known in quarters not otherwise easily 
reached 

At a meeting of the International Executive Council 
Of the World Power Conference of 1929 the need for a 
comprehensive and authoritative survey of current 
literature on power, fuel, and related subjects was 
recognised and a sub committee appointed by the 
British National Committee considered tho suggestion 
Its report was unanimously approved at the meeting 
held in Berlin in June 1930 It was suggested that a 
bulletin be prepared, with the following recoipmenda 
turns (1) Each country to abstract its own literature, 
the abstracts to be m English, French, or German , 
f2) the abstracts to be indexed in accordance with the 
Universal Decimal Classification, (3) the arrange¬ 
ment of the abstracts to follow that in use by the 
Institut international de Bibliographic, to be printed 
on one side of the paper only, and to be capable of 
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being mounted on 5 in x 3 in cards This last re¬ 
commendation is a good one, since it allows for either 
binding annually or a card index system The first 
number of tins Power and Fuel Bulletin , published 
by the British National Committee, has recently ap¬ 
peared The abstracts are grouped under four mam 
headings— (A) sources (fuel, water, wind), (B) genera¬ 
tion (steam, eleotricity, water, mechanical power), 
(0) distribution and storage (steam, olectncity, water, 
gas, oil, pneumatic), (D) utilisation Tho following 
organisations are co operating m tho compilation of 
the bibliography Fuel Research Division, Depart 
ment of Scientific and Industrial Research, Bntish 
Chemical Plant Manufacturers’ Association, British 
Electrical and Allied Manufacturers’ Association, 
Institution of Petroleum Technologists, National 
Federation of Iron and Steel Manufacturers, and the 
National Gas Council of Great Britain and Ireland 
The Bulletin will be published monthly, and the sub- 
scnption is ten shillings for twelve issues A copy 
of the first number and a subscription order form 
will bo sent, post free, on application to the Honorary 
Secretary, Bntish National Committee of the World 
Power Conference, 63 Lincoln’s Inn fields, London, 
W C 2 The National Committees m Czechoslovakia, 
Germany, Japan, and Poland have also begun pub 
lication, or will do so m the near future 

An instructive article appeared in the Times of 
May 1, concerning two new research stations, of much 
importanco to tho deep sea fishing industries of the 
British Empire, which have been founded in New 
foundland and Scotland The Newfoundland station, 
which is being set up jointly by the Newfoundland 
Government and the Empire Marketing Board at Bay 
Bulls (near St John’s), starts operations this Hprmg 
The Torry station, undei tho Department of Scientific 
and Industrial Research, and also financed largely by 
the Empire Market mg Boaid, has been in existence 
at Aberdeen for a little more than a year These two 
stations represent the latest endeavours to organise 
and conduct scientific investigations on two great 
problems with which the modern fishing industries are 
confronted Newfoundland, as a great exjiortor of 
fish, will be served by tho scientific workers at Bay 
Bulls in the search for a fuller knowledge of the great 
natural fluctuations in yield of the fisheries for cod 
and other economically valuable fish, knowledge 
which will render possible the establishment of an 
effective intelligence service for recording the move 
ments, quantities, and quality of the fish shoals upon 
which the fishermen depend At Torry, on the other 
hand, efforts are being directed towards the perfecting 
of methods designed to preserve tho catch m the best 
possible condition as food and m a form which will 
appeal to the palate of the consumer Success at Bay 
Bulls will free the producer from the present trammels 
of uncertainty in yield, while good work at Torry will 
facilitate tho successful exploitation of far distant 
fishing grounds, and ensure to the consumer a better 
and more acceptable food commodity 

It is pointed out, in a recent Daily Science News 
Bulletin , issued by Science Service, Washington, D C , 



718 


NATURE 


{May 8, 1931 


that the route of the proposed Nicaraguan canal lies 
almost dircx tlv at ross the epicentre of the earthquake 
that ruined Managua on Mar 31 That cjmentie 
lion in Jat 11 9 J N long 89 5 W , close to the north 
west tun tnd of Lake Nicaiagua Another allot k of 
Himilar intensity from the same origin might cause 
great damage to canal locks and powei houses, or to 
the canal itself by landslides It is worth note mg, 
however, that m all excavations, the intensity of an 
earthquake is much less than on the surf at e This fact 
has frequently be en expel lenced in railway tunm Is and 
in mines, and ivtn at the bottom of pits 10 18 ft 
deep as was shown by measmements mode m Japan 
about foity yeais ago by Milne, Seki\a, and Omon 
(Trans Japan hew Soc vol 10, pp 25 20, 30 , 1887, 
and vol 10, pp 19 45 , 1892) 

Admirai D W Tavtor IT S N and Rear Admual 
Sir Douglas Brownngg Bart , have been elected 
honoiaiv vice piesitlents of the Institution of Naval 
Arc hitects 

Ar the meeting of the Koval Society on May 14 
there will be a discussion on ‘ Ultra penetrating 
Ra\ s ” The 1 * discussion will be opened by Prof H 
Geigei, of Tubingen, followed by Lord Rutherford 
and of hoi s 

The centenary of the birth of David Edward 
Hughes (May 16 1831) will bo commemorated at the 
Institution of Eloctnrnl Engineers on May 14, when 
a shoit discourse on the life and woik of Hughes will 
be dc hvoiod by Mr Sydnt y Fvershed 

Thf sixteenth Gutlme Lee tme of tlie Pliysical 
Society will lie deliveied by Sn Richard Glazebiouk, 
who will take as his subject “ Standaids of Measure 
ment, their Historv and Development ” I he lecture 
will bt delivered at 5 15 fax on Friday, May 15, 
at the Sc u nc e Muhc um South Kc nsington 

1 HF Uainegie (lold Medal of tlie Iron and Steel 
Institute has been aw aided to Mi 10 Valenta, of the 
Skoda Works Pjlscn, toi his work t n tit led Heat and 
Acid resisting fast lion with High Chromium and 
Carbon Content ” 

B\ bis will, the Hon Sir Charles Algernon Parsons, 
who died on Feb 12, aged seventy six years be 
queathed £4000 to the North East Coast Institution 
of Engineers and Shipbuilders , £3000 to the Aim 
strong College, Newcastle, £3000 to the Royal 
Institution of Great Bntain , and £2000 to the 
British Association 

Thf second Spiers’ memorial lecture of the haraday 
Society will be given by the president. Dr Robeit L 
Mond, on June 17, at the Royal Institution The 
lecture will be entitled “ Michaol Jbaraday”, and 
tickets for admission nmy be obtained irom the 
Secretary of the Faraday Society, 13 South Square, 
Gray’s fnn London, W C 1 

The Geological Society of London will hold a 
conversazione in the Society’s apartments in Burling 
ton House on June 3, from 8 30 to II pm During 
the evening, Dr W F Whittard will describe the 
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geological work of the Cambridge expedition to 
Greenland in 1929 

At a dinner of the Society of Apothecaries on 
April 28 Sir Stanley Hewett, Surgeon Apothecary'* 
to the King, was presented with the diploma of the 
Society (honoris causa) Tins is tho third time only 
that the honorary diploma has boon presented, tho 
other two having been awarded to the Punce of 
Wales and Sn John Lynn Thomas, consulting surgeon 
of King Edward VII Hospital and to the Welsh 
National Memorial Association 

The Council of the Institution of Civil Engineers 
has made the following awards in rospoct of papers 
read and discussed at the ordinary meetings during 
session 1930-31 A Telfoid (Sold Medal to Mr W T 
Halcrow (London) , Telford Premiums to Mr F R 
Liooinan (London), Mr G C Mmnitt (Bombay), 
jointly In Mr C b Bony, Mr II P Gaze, and Mr 
C E H Verity (London), and jointly to Prof A H 
Gibson (Manchtster), Mr T H Aspcy, (Wigan), 
and Mr b latteisall (London) , a Manby Premium 
to Mr A R Ellison (Nag Hammadi, Eg>pt) , a 
Crompton Puzo to Mr R T McCallum (Derby) , 
the Council would have awarded a Telfoid Premium 
to Mr Port\ Allan (Sydney, NSW) had he been 
si ill living 

Thf Dorothy Temple Cross Research fellowships 
in tubeiculosis foi the acadomu your 1931-32, for 
p« rsoiiH “ intending to devote themselves to the 
advancement by teaching or rescan h of curative oi 
preventive treatment of tuberculosis m all oi any of 
its forms”, will be awarded shoitly b> the Modical 
Research Council Candidates must be British 
subjects and possess suitable medic al, veterinary, or 
scientific qualifications The fellowships will pro 
forably be awaided to those who wish to conduct 
inquiries outside (heat Britain They are generally 
awarded for one \tai, and are of the value of not less 
than £300 per annum, with travelling expenses in 
addition It may also be possible to awaicl a Senior 
Fellowship of considerably greater value to a specially 
well qualified c anchdate wishing to undertake an 
intensive study of some paiticulai problem of tuber 
culosis at a chosen centre of work outside Great 
Britain Particulars and forms of application, to 
be returned beforo Juno 6, are obtainable from the 
Secretary, Medical Research Council, 38 Old Queen 
Stieet, Westminster, S W 1 

Applications are invited for the following appoint 
ments, on or beforo the dates mentioned —A director of 
the Research Institute of the Cancer Hospital, Fulham 
Rood—The Secretary, Cancer Hospital, Fulham Road. 

S W 3 (May 11) An assistant master for mathematics 
and electrical engineering in the Junior Technical 
School for Boys of the Paddington Technical Insti 
tute, and for evening classes—The Education Office! 
(T 1), County Hall, SE1 (May 16) A techmoa] 
assistant undei the Department of Scientific and 
Industrial Research, for abstracting work- in con¬ 
nexion with fuel research—The Secretary, Department 
of Scientific and Industrial Research, 16 Old Queen 
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Street, SW 1 (May 18) A technical assistant in the 
lepartment of oconomics of the Edinburgh and East 
)f Scotland College of Agriculture—The Secretary, 
Edinburgh and East of Scotland College of Agri 
ulture, 13 George Square, Edinburgh {May 18) 
An assistant tutor for adult education in rural 
listncts, principally, in Noith Lancashire undei 
he Lancashire Education Committee—The Director 
)f Education, County Offices, Preston (May 20) 
\n assistant lecturer in mathematics at Westhold 
College — The Pnncipal, Westfield College, N W 3 
May 27) A pimoipal of Brioiley Hill Technical 
institute—The Duector of Education, County Fduca 
ion Offices, Stafford (May 27) A student proba 


tioner (zoologist or physiologist) at the MBA 
Laboratory, Plymouth—The Director, Marine Bio 
logical Laboratory, Plymouth (May 29) An assist¬ 
ant lecturer m the dopaitment of mathematics of 
the University College of Swansea—The Registrar 
Univorsity College, Singleton Park, Swansea (May 30) 
A piofessor of pathology in the University of Hong 
Kong- The Chief Medical Office! Ministiy of Health, 
Whitehall, S W 1 (June 24) A part time lecturer 
in engmeeiing production and woiks management 
at Batteisea Polytechnic The Pnncipal, Battersea 
Polytechnic, S W 11 A biology master at Hailey 
bury College—The Master, Hailey bury College, Hert¬ 
ford 


Our Astronomical Column 


The Siberian Meteor of June 30 , 3908 —The Scientific 
American for April contains a note by T G (Vowther 
m the above meteor, whic h is undoubtedly the most 
emarkable one on record It will be remeinbored 
hat many square miles of forest were levelled, 
housands of reindeer killed, and that a blast of hot 
ur was felt by poople at a considerable distanco from 
he fall Mr Ciowther now reproduces barogiaphs 
L aken on that day at five stations in England , they 
ill Hhow a series of well maikeci oscillations, at times 
hat get later as they are farther fioin the place of 
he fall The deduced velocity is about that of 
lound, mid the time of travel from Siberia to England 
s 5 hr 10 mm , which is about right for a sound 
loumey of 3550 miles Hence there ih little doubt 
hat the owe illations indicate air waves produced by 
he fall 

There is, however, a furthor phenomenon , that 
evening there was u remarkable, red sunset glow whir h 
asted all night At midnight it looked like the 
jlare of a distant conflagration A photogiaph of the 
Greenwich Naval ( ullego was taken from the Hoyai 
Dbseivatory at midnight by the light of the glow 
[t was discussed at the meeting of the Butish Astro 
aomical Association cm July 1 (see Jour Brit Astr 
Assoc, 18, No 9, p 354) Mi H P Hollis said 
‘ About half past nine as ween from Greenwich, it did 
not differ much from a fine sunset, except that the 
luminosity was more to the north than Hunsefc effects 
usually are, but the apjwarance lasted, and at one 
3’clock had shifted a little to the east, being if any 
thing rather more brilliant than it had been earlier 
But tho most remarkable thing was the light over 
the whole of the northern sky, which was then as 
bright as the southern sky is when there is full Moon ” 

The writer of this note remembers that at the time 
he compared the phenomenon with those that followed 
the eruption of Krakatoa in 1883, and suggested that 
there might have been an eruption in some little known 
region But it now appears that it was probably due 
to dust raised by the meteor, and carried westward 
by the same rapid current in the upper air that carried 
the Krakatoa dust so quickly round the world The 
speed would be 185 miles per hour Mr Crowther 
records that at 7 pm on June 30, Mr de Veer, of 
Haarlem saw “ an undulating mass to the north 
west, it was not cloud for the blue sky itself seemed 
to undulate” 

The meteor may have belonged to the Pons 
Wmnecke swarm, but it could npt (as is erroneously 
suggested m the article) have been the comet itself, 
as that passed perihelion on Oct 9, 1909, so that at 
was a long way from the earth in June 1908 
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Temperatures of the Sun, Moon, and Mars —Prof 
H N Russell gives m tho Scientific American for 
April an account of recent researches at Mt Wilson 
by Messrs Pettit and Nic holson using a delicate 
theimopilo on the 100 inch reflector They find for 
the moon’s xiu face under a vertic al sun the temperature 
101 G , just above boiling water , at altitudes 60°, 
30°, and 10 the temperatures are 88 , 40 \ and - 30° 
respectively They studied tho effect of an eclipso of 
the moon, finding that a region that was at 80 J G 
before tho eclipse bogan, fell to 100 J when the region 
entered the umbra , the return of heat after tho ec hpse 
was also rapid, suggesting that the moon’s sm face is 
composed of loose vole amo ash and that the heat only 
penetrates a few inches below tho surface The tom 
peiature at night is concluded to fail below - I50 c C 
There is thus a lango of 250 r C between day and night 
m tho oquatonal regions of the moon , this would 
tend to disintegrate rocks by alternate expansion and 
contraption, as R A Proctor {minted out fifty years 
ago New observations cm Mars indicate that with 
an overhead sun m perihelion the tompeiatuie is 18 J 
G The tempeiature at the pole at the end of summer 
is about tho same Observations of sunspots gave for 
their temperature 4750 n K , or about 1200 c oolor than 
the surrounding photosphere This refers to the middle 
of the disc, where vision penetrates to u lower layer 
in tho snn than with oblique rays 

Perturbations of Wolf’s First Periodic Comet — 

Circular No 10 of Warsaw Observatory contains a 
summary of Prof M Kamienski’s exhaustive re 
soarches on tho motion of this comet from 1884 to 
1919 Tho cornet was observed at every return in this 
interval, except that of 1905 After the perturbations 
of all the planets exc ept Merc uiy and Neptune liavo 
been carefully computed and applied, there are several 
fairly large residuals, amounting in seven cases to 14' 
or more It is shown that these can be greatly re 
cluced by the assumption that the mean daily motion 
of the comet is diminishing by the amount 0 00000042' 
per day , this is in addition to the changes due to 
planetary perturbations There is now one residual 
of O', one of 5', the remainder are less than 4' 
The mean residual is reduced from 6 5' to 1 8 ' The 
author points out the similarity to the case of Fnoke’s 
comet, found by Prof O A Backlund to have an 
increasing mean daily motion De Sitter’s value of 
the mass of the system of Jupifcer w as used , it is 
1/1047 40 Incidentally, the result supports de Sitter’s 
conclusion that it is better not to use results based 
on comets m adopting the mass of Jupiter, since those 
are subject to unexplained anomalies 
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Research Items 


Art of the Bush Negroes of Dutch Guiana —For some 
years, Dr Morton H Kahn has conducted expeditions 
to Dutch Guiana on behalf of the American Museum 
of Natural History, with the object of investigating 
the culture of the descendants of the West African 
Negro alavos who revolted from the Dut< h in the seven¬ 
teenth century, and have remained practically un 
touchod by white or Indian influent e ever since He 
has now contributed to the Journal of the Museum 
an advance account of their art in anticipation of a 
book on these poople whuh he is about to publish 
Their art is a well developed highly conventionalised 
form with considerable social significance Common 
objects of ©very day life are developed by carvmg into 
highly elaborated forms Combs, paddles, stools, and 
other objects show great beauty of form and design 
with a sense of line and balant e The carvmg is done 
by men, and the objects have a ceremonial significance, 
for these woodon pieces aro tokens of love Though 
the people are largely promiscuous, thero is a certain 
amount of wooing necessary, which is done by means 
of the presentation of a uirvod objo< t A woman is, 
therefore, proud of her collection of carved objects and 
does not part with them readily, for each piece is the 
tokon of the affection of a male As a skilful carver is 
held in considerable repute, and thoso who are not 
skilful must obtain thou services by trading game or 
fish, wood carving is practised assiduously from boy 
hood The carved objects are made of hard jungle 
wood, some of lignum vitui, those of light wood not 
being popular The carving is done with a jack knife 
and a pair of compasses and finished with matted 
grass and rivor sand Tho objocts aro not used for 
trfcuie purposes Colour other than that natural to 
tho wood is not usually shown, though oc< asionally 
inlay of other woods is employed The objects are 
sometimes so highly carved as to he useless The 
symbolism of tho designs is individual Prominent 
motives aro the snake, the vulva, and the human 
scapula 

Ecological Methods and the Tsetse Problem —In 
Ecology, vol Jl(1930),pp 713 733,Dr J F V Phillips 
discusses the application of ecological methods to a 
better understanding of the behaviour of the tsetse fly 
(Qloasina spp ) in Tanganyika Tomtory At least 
60 per cent of the country is cither hghtly or densely 
infested by various spo< les of Glosaina , the most im 
portant bomg G morstians and G awynnerUmi In 
1925 funds became available, through the Tsetse Sub 
committee of the Committeo of Civil Resoarch, for tho 
establishment of a special department for tho scientific 
study of the vectors of trypanosomiasis anil its organ 
isation upon lines of modem ecology The detailed 
application of the latter method, it may be added, is 
under the direction of Dr Phillips The conception 
of the plan of campaign is based upon the fact that 
tsetse flies are associated in varying degrees not only 
with the specific annuals upon the blood of which they 
food, but also with vegetation communities The 
tsetse fly investigator requires, therefore, to be versed 
both in the purely entomological aspects of the prob 
lem, and also to have a knowledge of the relationships 
of the biotic communities whereof the insect is a con 
stituent It would appear that a productive method 
of helping to solve the menace of these insects lies in 
an understanding of its eoology The principal lines 
of investigation include the detailed study or the in¬ 
sects in relation to the physical and biological char 
actors of their environment, their interrelations with 
the vertebrate fauna, their biological control and the 
experimental alteration of the biotio and physical char¬ 
acters of selected areas These and other aspects of 
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this great problem are discussed m this paper which 
outlines a comprehensive and far reaching plan of 
campaign 

Fauna of the Dutch East Indies —The scientific 
results of the expedition of the Prince and Princess 
Leopold of Belgium accompanied by Prof Van 
Ntraelen in 1929 (R6sultats scientifiques du Voyage 
aux Indes Orientales NCerlandaises de LL AA RR 
le Prince et la Pmn esse Leopold de Belgique, publics 
par V van Straelen, Directeur du Mus6e Royal 
d’Histoire Naturelle M6moirc8 du Mus6e Royal 
d’Histoire Naturelle de Belgique) are being published 
handsomely in quarto form, eight parts of which 
have been issuod in 1930 These cover a wide field, 
and each is written by an expert Vol 2 contains 
14 Sueeswosserschwaemmo ”, fas 2, by Walther 
Arndt, 14 Coclentdres hydropolypes”, fas 3, by 
E Leloup, “ Schyphomedusen * , fas 4, by Gf 

Ntiasny, and “ OligochtHen ”, fas 5, by W Michael 
son vol 3 includes fas 1, “ Isopoda (excl Oru- 
scoidea and Epicandea) ” by A F Nierstrasz, and 
“lsopoda Epicandea ” by H F Nierstrasz and G A 
Brender a lliandis , fas 2, “ Parasitic Copepoda ” 
by W H Leigh bharpe, and fas 3, “ Cirripedes ” 
by C A Nilsaon Cantelh—vol 5, fas 1, containing 
4 Batraciens ” by 8 F de Witte The most com 
prehensive are the parts on the oligochietos and the 
(rustocea, fourteen species of ©impedes being re¬ 
corded from various parts of the Malay ArchipeHgo, 
including a new genus and two new species, two 
now species of parasitic copepods, and some interest¬ 
ing new lsopods Tho ohgochaetes collected belong 
mostly to the largo genus Pheretima , and these aro 
very carofully worked out Most of the papers are 
illustrated by text figures, but thore are line drawing 
plates in Leigh Sharpe’s “ Parasitic Copepoda ” and 
photographic plates in Leloup’s ” Hydroids ”, all of 
which are good 

Growth of Lobsters—An appendix to the Interim 
Report (Report on Crabs, 1930) of the Interdopart 
mental Committeo on Crabs and Lobsters (London 
H M stationery Office), by Mr Richard Elmhirst, 
brings out some interesting facts with regard to the 
growth of lobsters Tho growth curves from all 
available data show that a three year old lobster is 
about 110 mm long These data are from lobsters 
reared ui captivity and also from those marked and 
recaptured After about seven years the growth is 
Blow At about ten years old the males and females 
are of equal size, but nearly all very large lobsters are 
males At first the females grow faster than the 
males, but when maturity sets in the growth is slower 
Weigh mg experiments which have been undertaken 
at the Millport Laboratory, especially with reference 
to the increase of weight at moult, show that this 
increase may be as much as 30 per cent, but excep¬ 
tional cases are cited and one lobster was actually 
lighter after the moult The cast shell is eaten by the 
lobster, even if this is withheld for some time There 
is no relation between the weight of exuviae consumed 
and the increase of weight during the shell eating 
period, the lime taken in during hardening probably 
replacing water m the skin The data available show 
that the inter moult increase is about 10 per cent in 
males and 8 per cent m females Tables are given 
showing details both of lengths and weights ) 

Parapitudecheneu, a New Genus —Dr Sun da Lai 
Hora and Dr Paul Chabanaud have studied the 
siluroid fish Paeudechenets pavtei m much detail, and 
find that it is undoubtedly not congeneric with 
Paeudechene ts aulcotus, the only other species ascribed 
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to the genus In their paper << The Siluroid Fish 
Pseudecheneis and an Allied New Genus ** (Records of 
the Indian Museum, 82, 3, Oct 1930) they describe 
the characters of both genera Pseudecheneis and 
Parapsctfechenets both have an adhesive apparatus 
composed of a senes of transverse lamellae resembling 
in superficial appearance and form the adhesive disc 
of Echeneis or Remora , but they are quite different 
in general form, especially in the hoad region It is 
suggested that both genera are derived from those 
members of the genus Olyptostemum which live in 
calm and placid waters of the highlands of (Jontral 
Asia The fact that the pectoral fins are placed some 
what higher than the ventral surface of tho body 
shows that they have taken to life m rapid waters 
comparatively recently, and that their ancestors were 
probably well adapted for life in deep and c aim waters 
Pseudechetieis and Parapseudecheneis appear to have 
been evolved from two different stocks, but, under the 
influence of the current, have developed a similar 
type of adhesive apparatus 

Larch Pole* for Transmission Lines —Experiments 
have been t arried out at the I orest Products Research 
Laboratoiy at Princes Risborough m tho treatment of 
home grown larch poles to render them suitable for 
use in telegraph, telephone, and power transmission 
lines The objections to larch (which for many pin 

E oscs has long been held in high repute m Groat 
intam) for transmission linos are apparently based on 
the behaviour of rroosotod poles used during the War 
It was recorded of those poles that the creosote did 
not penetrate the pole to any depth when subjected 
to tho methods of treatment then m use, cons© 
quon+ly after erection the poles were liable to crack 
or split severely Experiments carried out with con 
signments of poles from the woll known larch woods 
in Tintem Forest have shown that with suitable treat 
ment these difficulties can bo overcome By peeling 
and making a number of incisions in the poles with a 
broad knife, a satisfactory penetration of the preserva 
tivo is obtainable Although tho mcisionH have a 
slight weakening effect on their strength, home grown 
larch polos so treated aro said to be 25-30 pci cent 
stronger than imported poles of Scots pine of tho same 
dimensions Provided, therefore, that tho larch poles 
aro grown as clean as the imported pine, they should 
easily be able to hold their own m competition 
Bulletin No 8 of the Forest Products Research Lab 
oratory (Jan 1931), recently issued by the Department 
of bcientific and Industrial Research, gives full tech¬ 
nical O- ails of the experiments carried out 

The Old English Mile —-In a paper reoently pub 
lislied in the Geographical Journal , Sir Charles Close 
showed that tho mile in use in the fourteenth century 
in England was not less than ten furlongs Lieut 
Col J B P Karslake returns to this matter m the 
Geographical Journal for April, and shows that the 
old English mile was actually eleven furlongs This 
can be proved to be the mile of 1500 paces It was 
identical with the leuga, the common unit of maximum 
linear measurement in early Saxon times It was 
introduced mto England m the first century b o , and it 
is the measurement that was used in the Domesday 
survey Apparently it was replaced bv the mile of eigh t 
furlongs by the use in Saxon tunes of tho Roman nule 
of 1000 passus, divided into eight stadia So early as 
the ninth century, the stadium becamo the equivalent 
of the furlong This mile of eight furlongs was adopted 
by the Post Office on its establishment in the reign of 
James I for the determination of rates of horse hire 
for postal purposes Thus milestones eight furlongs 
apart were set up, and this mile became tho accepted 
standard of measurement in Great Britain 
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The Labrador Current —In a report on the coasted 
waters of Labrador based on explorations m 1926 
(Proceedings of tho American Academy of Arts and 
Sciences, vol 66, No 1), Mr C Iselin directs attention 
to certain features of tho Labrador current revealed 
by sections across its waters Two sections showed 
that tho colder water is separated from the coast 
by a band of fresher warm watet derived from 
land drainage, and that the coldest water in the 
current lies at a depth of about one hundred metres 
A further comparison with sections of tho current 
taken some years ago in Davis Strait shows that the 
cuirent keeps practically the same temperatures 
and salinities throughout A cross section in Davis 
Stiait gives 10 square miles of water below (PC* 
and a < rows section off Sandwich Bay in the south of 
Labrador gives a comparable hguie of 12 45 miles 
The temperature of tho hody of tho current ( - 1° to 
-I 5° 0 ) is mamtmnod by scant} solar warming, the 
shortness of tho summer, and the melting of bergs 
and floes, which hinder any rise m temperature Mr 
Iselin points out how the water supply from the Hur 
face of Labrador supplies an urge for the current, just 
as he believes that the chief source of tho current is 
the urge supplied in Baffin Bay bv land drainage and 
the northward sotting West Greenland cuiront Low 
salinity, in spite of low temperature, gives a reduced 
salinity on the west of the hay Tho eastern side has 
a higher salinity by the inflow of Atlantic water 
This difference forces Iho western waters southward 

Magnetic Analysis of a-Rays —An article by 
S Rosonblum in the Doeembor number of the 
Journal de Physique, on recent progress in the study 
of the magnetic sjiet tra of a rays, contains some 
details of the apparatus by means of whuh ho was 
able to show that certain a rays, for a long time 
accepted as simple actually consisted of discrete 
groups Tho magnet employed was tho large one of 
the Bans Academy of Sciences Tho largest pair of 
polo pieces used had a diameter of 7 5 cm , and gave 
ft constant held of 24,000 gauss over a region 35 c m 
in diameter, which was odoquato to enable him to 
apply to a particlos the focusing method with large 
deviations that had already been used with much 
success with fi part ales by Ell is, Meitner, and others 
The paper contains several interesting photographs of 
apparatus, as well as a number of reproductions of the 
magnetic spectra of tho a rays from thorium C 

Past and Future in Quantum Mechanics —In a short 
communication appearing ui the second March issue of 
tho Physical Review, Prof A Einstein, R C Tolman, 
and B Podolsky have raised the question of whether 
or not the quantum mechanics limits knowledge of the 
past path of a particle m the samo way that it does 
knowledge of its future The test is made by considera¬ 
tion of an idealised experiment of a type now familiar 
m demonstrations of the uncertainty principle The 
hiRtory of two particles proc eeding from one region of 
space to another by different routes is followed out 
in detail, and, to avoid a paradox in connexion with 
measurement of time and energy, it is first shown that 
momentum cannot bo determined without changing 
its value, and then the original problem is decided m 
the negative A final remark is added to the effect 
that it is desirable to emphasise that quantum 
mechanics imposes limitations on the localisation in 
time of a macroscopic phenomenon like the opening 
and closing of a shutter 

Reduction of Potassium Per rhenate —Noddack, 
one of the discoverers of the new element rhenium, 
found that tho yellow oxide, R©j 0 7 , when heated 
in sulphur dioxide, was reduced to a blue oxide of 
indefinite composition, and this when heated in 
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hydrogen gave a black oxido ReO a '1 his was not hydrocyanic acid) and Halts which could not be 

obtained with milder reducing agents on a per titrated in the presence of the hydrogen or qum 

rhenate solution, these yielding a yellow solution drone electrode The reanlts show that the 

which when made alkaline with banum hydioxulo antunony electrode possesses a wide range of applica 
gayo a yellow preiipitato believed to be barium bihtv and is oupable of rapidly indicating prevailing 

ihnnute Tho yellow solution was believed by /dl values with a moderately high degree of accuracy 
Noddack to he rheme acid In the March munhei of A single universal buffer solution was employed, 

the Journal of the f'henncal Society Brjscot, Robinson, composed (act ending to the work of Pruleaux and 

and Stoddart describe experiments which show that Wind) oi a mixture of phosphoric, phenylacetio, and 

t)ie first light coloured product of reduction is a bone acids each 0 04 molar, neutralised with 0 2 
colloidal suspension of the black material which it normal sodium hydioxide Rods of puro east 

afterward# yields Thu black product is Re(_) 8 antimony, cleaned with emery paper at the beginning 

214,0, and can be obtained quantitatively from the of each titration, and purified antimonous oxide 

per rhenate, a reaction leinmisc ent of that by which added to the buffer solution, wero used, but it was 

the black reduction pioduet of ohtiik acid namely, found that addition of the oxule was unnecessary 

0s0 2 21I«0, ih pioduced No evident e of tho foinm Vigorous mechanical stirnng is essential 
tion of iheiLK uc id or the piec ipitatiori of barium 

rhenate was obtained The action of various rodw rng Flame Temperatures Jones, Lewis, Friauf and 

agents under vailing conditions is close nbod in the' Perrott in the March number of the Journal oj the 

pa]>ei The hychato Ke0 2 2H a O when heated at American Chemical >S oculif record measurements of 

250 J fot twelve hours m an evacuated tube gavo the the temperatures of hydrocaibon flames made at 

anhydious oxide, KnO, m the pmo state *hn Pittsburgh station of tho U S Bureau of Mines 

Tho met hud used waH tlie levorsul of spectrum 
Cosmic Rays Yf F Bnldet contributes to / J stro lines of sodium and lithium salts m the flamo, a 

nornte for March an mtc Testing lev u w of tho progie^s lieatod tungsten strip examined by an optical pyro 

of know ledge about these ru\s iSo fai back us 1003, motor providing the light tiansmitted through the 

Ruthcrfmd and Mclennan lmd noticed the tondenc v flame 1 lie flame temperature increases lapidly, 

of elect rose opes to lose their charge they thought starting w ith a mixture noai the lower limit of in 

that this might ui iso fiom gamma mys of teriestrial llammabilit\ and reaches a maximum with a gas an 

origin do test this an el< ctiosc ojio was carried up to mixture * onfaming comhustible slightly m excess 

a great height by a fico balloon m 1910 it was found (due to dissoi intion of the products) of that requisite 

that tho loss of charge was mom ruj> 1 < 1 than on the to consume all the oxygen present With further 

gionnd, suggesting that the lays hud a cosmic ongin increase in ]>oioentage of ( ombustible the flame 

Prof Millikan discovered in 1013 their lomarkable temper at uie falls again, although not so sharply 
penetrating power, boding that it needed 20 8 metres as foi mixtmes containing excess oxygen Tin 

of watei or 1 8 of load to quoin h them It was in maximum flame temperatures of tho gases tested 

feirod that then wave length was only l 50 ot that of vaiv fiom 1880 tm methane to 1975” for ethylene , 

the gamma rn\s Jt was shown that the ia\s did not the maximum vanation for tho different hydro 

come from tho sun since theie was no apprec mblc caibons is less than 100 The maximum flame 

difference between tho strength b\ day and by night tempenitures of the unsaturated hydiocarbons (ethyl 

When Prof htonnei tiacod amoro to llio nnjmi t oi one, ptnp^Une butylene) aie Jngher than those 

elec turns fiom the sun it was thought that these 1 ays of the satmatod hydrcxaibons (methane ethane, 
might anse j» u simdai mannei accordingly Pro! piopane, butane isobutane) The combustible gas 

Millikan made an expedition last veal to Hudson s air mixture which gives the highest flame tempeia 

Bay tuuu the magnetic pole there wore bright tun does not conespond to that which gives the 

auroiaMm thiet nights hut the Htlength of the cosmic highest speed of uniform propagation of flame, 

rays was no stronger than at Pasadena It was ion except for methane ami possibly Pittsburgh natural 

eluded that they are not connected with the am ora gas In other easos the mixtures for highest flame 

A slight tendency lias been found foi the stiength of temperature contain less combustible gas Attempts 

the ray a to vary with theharnnietei , this is explained to calculate the flame temperatures making use oi 

by ahnospheiic absorption since the barometer mea specific heats, gave satisfactory results, the tempera 
sures the mass of air abov o the place M Baldct goes turos being 100 r higher tor the unsaturated and 40 -70 c 

on to explain Prof Millikan s suggestion that these higher foi tho saturated hydrocarbons, m such a 

ra>s inny have then ougin m tho coming together of duoction as to account for the difference by radiation 

hydrogen atoms in space to build up more complex losses fiom the flame 

atoms sue h transformations would be accompanied 

by an emission of energy Sir James Jeans piofors to Deformation of a Single Crystal of Silver — A normal 
explain them by the annihilation ot protons and elec wimple of silver consisting of an aggregate of crystals 

trons, showing that this would give mys of the right when worked and annealed is known to twin readily 

wave length This meta! was, therefore, chosen by Gough and Cox 

(Institute of Metals, annual general meeting, Mar 11) 
The Antimony Electrode - The electrode < miniating to investigate tho formation of such twins in a single 
of metallic antimony in a solution containing solid crystal After being subjected to alternating torsional 

antimonous oxide (Sb, Sb a O a ) hfts been used in oloctro stress, howovor, no definite twin markings were to be 

metric titrations and can be applied m cases where observed though the surface was covered by shp- 

tho hydrogen and quinhydione electrodes do not hands on octahedral planes and in good agreement 

function satisfactorily It has also been used to with tho maximum shear stress hypothesis of elastic 

moasme pH values In the March number of tho failure After complete fracture, the specimen was 

Journal of th< f’lkemical ocuty, Britton and Robinson vacuum annealed without, however, any twins being 

desciibe exponmeuts made with tho object of deter produced Under compressions! stress, both static 

mining the Hcopo of the electrode as a titrimetnc and dynamic, the same result was obtained The 

mdicatoi and the extent to which the electromotiv e complete failure to produce twins m these experiments 

forces may bo accurately converted into pH values, must l>e held to constitute proof of an essential 

previous researches on the latter not being in good difference of tho mode of deformation between the 

agreement The woik dealt with acids (including single crystal and an aggregate 
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Climatological Literature and Research 


P ROF R DeC WARD’S recent paper, entitled 
“ The Literature of Climatology ” 1 deserves to 
be brought to the notice of English loaders It ih an 
attempt, m so few as eighteen pages, at a survey of the 
various lmes along which climatological leseaich has 
been earned out, and of the literature available in 
each braneh There are a number of branches of 
science—for example, biology, medicine, and engmeei 
mg— in which a xesearch woiker is sometimes con 
fionted with the need for information about the 
climates of different parts of the world, and the precise 
kind of information required vanes with the nature of 
the researc h work that is being done 

Prof Ward tells us that the number of mquueis 
seeking the kind of information that his serve> 
attempts to supply is greatei among woikeis in sub 
jects not obviously connec ted with climatologv than 
among meteorologists and climatologists Tlieu 
special requirements aie many Jn agricultural 
science, soil temperature, the water content of soils, 
the extent to which the moisture piesent in the ait as 
invisible vapour falls below the amount required to 
produce saturation, and the dosiccatmg power of the 
air, may all be of particular interest It is unpoitunt 
for the inquirer to know whtthei any or all of these 
items have been studied, and, if so where the net ( s 
saiy books of iefc lonce are to be found The nothin 
pologists, with their curiosity about past climates, 
must follow up a different launch of climatology with 
a liteiatuie of its own 

Prof Ward is known on the eastern side of the 
Atlantic for his exc client woik on Amt man climate s , 
he may become oven bettci known if he will call m 
the aul ot the official librananH of different countries, 
and produce the comprehensive siuvoy of which his 
present papei might well fonn the nucleus in an 
addendum to the papei, the author admits the con 
sciousiiess that he has done his work with a oeitam 
dog Lee of sketchiness— that is a feat uie of the papt i 
that most meteorologists wdl undoubtedly notice 
But until the thorough cataloguing of the available 
htoratuiehas boon done in combination w ith a judicious 
weeding out of the unreliable or unsuitable works few 
are likely to judge of the extent to which this fault 
is present 

A lecent paper by Dr C Burak 2 is an example of 
meteorological literature of importance outside (lima 
tology The requirements of horticulture have no 
doubt influenced the course of meteorological study in 
Holland, and most of the information given in Dr 
Braak’s papei is of practical importance to nursoiy 
men, who are vory much cone emod with minimising 
frost damage, and must take advantage of any avail 
able knowledge about the average annual march of 
temperature both in the air and in the ground, and of 
the abnormalities of this seasonal march that may bo 
expected to occur in particular years Dr Braak’s 
paper is supplementary to an oaiher papei by Ch 
M A Ilaitman, No 24 of the same series of publiea 
tions m which air temperature alone wa$ consideied 
Dr Biaak deals, however, with earth as well as an 
temperature 

In regard to on temperature, the author's discussion 
is on the customary lines He does not omit to give 
statistics in regard to the earliest and latest dates of 
frost There is little that calls for criticism in these 
studies, unless one may be allowed to cavil at a minor 
joint of interpretation of certain statistics in relation 
To the amount of watei vapour in the atmosphere ancf 
to the occurrence of night hosts Dr Braak found 
that the average vapour pressure on nights of frost at 
each of thirteen representative stations was greatest 
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for stations nearest to tho coast, and diminished on 
passing inland For example, the mean value was 
5ti millibars at Wmteiswijk and 71 millibars at 
Katwijk, the hist named being an inland station, 
and the last named a coastal one This is cited as 
evidence that the distnhution of water vapour is of 
unpoiLance in doteimining the distribution of frost 
frequency 

Now it is well rstabhshed that dryness of tin atmo 
Hpheie up to a considerable height favours a laprd fall 
of temperature at night under a clear Hky, but it seems 
doubtful whether these statistics can be said to prove 
it If tlie mterioi had sharper fiosts than the coast 
for some othei reason, would not the greater faff of 
temperature ensure a lower vapour pressure as 
measured near the ground through the greater con 
densatron of hoar frost or fog ? It must be remem 
beted that on still and initially clear nights tempera 
tore generally tails below the value corn spending with 
the dew point at sunset and condensation of Home 
kind invariably takes place, provided that the skv 
remains clear and the wind light The condensed 
moisture is partly denvtd from the air, and the watei 
vajiour is theiehv reduced 

Hie s( etion dealing with earth Urnpeiature gives 
far more information on this subject I ban is to he 
found in most text books ot mob otology Using the 
c quation 


win re a p is the amplitude of tin periodic variation ot 
pc nod T at a depth p m the giound and k is the 
thermal eiiffusivity given m trims of tin depth of soil 
whi( h can be warmcel I t by the heat passing in 
unit time (hoio 1 minute) through a layer of soil 
] em deep at loss winch a constant diftomuc of 
l u U is maintained, the thermal diffusivily ot differ 
ent soils at Da Bill, YVagemngen, and (troningen are 
examined I he results ate eompared with Hinnlai 
mtormation given for soils of the same tvpc m Harm s 
well known “Lehrhue h ,r The agreement is not dost, 
hut the Dutch observations arc reasonably consist 
ent among tliernsehes, and the above mentioned 
diveigenees may safely be lefeired to piobable differ 
ences between the soils m the two sets of obseiva 
tions The well known effect of relation of tile soil is 
brought out dearly for a mixture of sand and peat, 
k was found to be 0 08(1 cm at (lion ingen, and at the 
same place foi a rdatrvdy compact and air fret 
mixture of clay and sand k was 0 482 Foi peat and 
sandy clay, Kami gives 0 133 and 0 81ft respectively 
It is generally iccogmsed that the t undue tivrty ot a 
paituulai soil is greatly affected not onlv by the 
amount of air < untamed in it but also by its water 
content and by other fat tors, which provide acldi 
tional souicos of divergence when dosely similar soils 
are compared at different times 

Jn c (inclusion attention may be dirt c ted to interest 
ing curves of air and hoiI temperature m the ne\ ore 
frosts of January-February 1017 and Febiuarv 1020, 
on page 55 Tt is notable how, whe n the soil is frozen 
to some depth, the action of the latent boat of fusion of 
ice during a thaw dostioys the normally good general 
agieement between curves of an temperature and soil 
temperature at a depth of Iosh than 1 foot, and ex 
collent examples aro to ho found m these curv es The 
same applies when freezing is taking place 

1 A nnaU of tho Association of \merlum Geograpliers, March 1931 

1 Konlnklljk Nodcrlandsth MotHorohigliu h Institunt No 103. 
Mwlodeellngt n on Verhandoliiigon 33 Hot Kllnmnt win Nederland 
M <\enoJg> Lucht en ffronfUeiuiK>ratmir T>oor l»r ( Braak 
Pp 78 (Amsterdam Heyffardt * Bch khandi I MHO) 1 90 f 



724 


NATURE 


[May 9, 1931 


The National Institute of Industrial Psychology 


r PHE tenth annual Rej>ort of the National Inatituto 
of Industrial Psychology, as we havo already 
indicated (May 2, p 679), shows steady develop 
ment of the work of the Institute, despite the pre 
valent industrial depression Among the industrial 
investigations undertaken by the Institute in 1930 
were time studies of the various operations of mot hmc 
moulding in aluminium works, which havo led not only 
to considerable savings m timo but also to improve 
ments in the working conditions, particularly in 
ventilation Similar results havo attended imostiga 
turns in A calico dyeing and printing works , whilst 
studios of [lacking in a chocolate works led to the 
design of a new bench wlni h increased output by 10 
per ( ont, and also to the mtroduc tion of an improved 
packing method Other piohloms examined relate to 
in torn al transpoit in a cotton doubling mill, and the 
Institute’s investigations have boon lasponsible for 
improvements in. the organisation of such varied types 
of fa< tones as gas works, engineering works a [lotted 
meat and fish paste factory, radio works, rubber pro 
ducts factory, spinning mill, wireless and oablo oflitos, 
oil distribution company During the year, mvostiga 
tions conducted for the lailwuys resulted m valuable 
recoinmondationrt for eliminating accidents m goods 
sh unt mg and f or reducing pilfering and damage to goods 
A featme of the industrial investigations of the 
Institute during 1930 is, however, the extent to which 
it 1ms been called upon to apply its experience and 
methods of v<n ational selection to the solution of 
problems (oncoming personnel Contributions of tins 
kind havo bet n made in tho its ruitment of staff for 
chemical works, cleaning works the selection of tele 
phono operators for the G HO, as well as in tho 
selection of general staff for insurance othces and 
letAil stores It is thus evident that the value of the 
rosoarch in the field of vocational gmdanco already 
earned out by tho Institute is now w idely ret ogniseel, 
and the account of the Instituto’sCamegioexperimont, 
to ho published under the title of Methods of (’hoosmg 
a Caieer ”, should he assuied of a wide reading 

Research work is being tarried out in this field in 
asset mtion with the Juvenile Employment Depart 
merit of the Birmingham Education Committee to 
deteimino tho applu ability of the Institute's methods 
in tho Borstal institutions Tho T ife Carnegie oxperi 


ment in vocational guidance has continued m co* 
operation with the Medical Department of the Fife 
Education Authority and with the Juvenile Advisory 
Comnntteo of the Employment Exchange, whilst 
other members of the research staff ore attempting 
to follow up pnvato vocational guidance cases ana 
to prepare occupational analyses for the use of the 
vocational guidance section Some of the research on 
industrial psychology in progress at the Universities 
of Cambridge, Loncfon, Leeds, Durham (Armstrong 
College), Edinburgh, Glasgow, Aberdeen, and St 
Andrews is itself definitely related to vocational 
guidance or selection Examples are the studies of 
vocational guidance m the Cambndgo area earned 
out by Mrs Ramsay , of employment psychology at 
Dm bam, educational psychology at Leeds, on per- 
sovoraru o and character at King’s College, London, and 
on the testing of printers' apprentices at Edinburgh 
The Institute of Industrial Psychology is itself 
responsible for rosearch on the nature and measure¬ 
ment of tho mental abilities involved in various types 
of factory assembly operations, on colour discrimina¬ 
tion, on daily fluctuations in industrial efficiency, and 
on oc< upational prosper ts for boys, based on a repre¬ 
sentative group of 500 working boys, employed and 
unemployed An investigation conducted by Dr 
Pmard elaborated tests for perseveration which have 
facilitated a division of people into three and not 
into two (lasses as required by Jung’s theory, and are 
now being applied for the selection of good leaders 
A research on methods ot diagnosing social ability, 
os pci nilly tho capa< lty to * handle ’ people has been 
(ommencod, and investigations which havo led to the 
elaboration of standardised tests for motor drivers have 
attracted a considerable amount of interest 

Not the least important feature of the Institute’s 
work is that which it has carried out on behalf of the 
National Institute for tho Blind (more paiticularly 
during the past year), its studies of tho organisation, 
working methods, and conditions of various blind 
workshops The interest of this work lies not so much 
m its remarkable effect m nit reosmg efficient y in such 
w orkshops, but m the extent to which it assists tho 
blind to become useful and effective mombers of the 
community and breaks down the isolation so charac 
tonstic of the blind worker 


The Microscope and the Paint Industry 


r pHE value of the microscope in tho study of pig. 
* wants is being mtieasmgly realised by the British 
paint industry, also in Germany and olsewhore It 
has long been known that chemical analysis alone was 
quite insufficient for evaluating the true properties of a 
pigment, but that particle size and shape aro, among 
other things, of very great importance, especially in 
dcteimining the nature and extent of the reaction, 
for example, between the pigment and an oil medium 
like linseed oil 

In a recent article in the Farben Zeitung (Mar 7, 
1931), Di A V Bloin descril>es the results of an 
examination of red lead by a polanscop© with crossed 
mcols Ono of his principal findings was that the 
reactivity of tho red load with linseed oil depended not 
onlv on the size of the particles but also on their shape, 
and that even particfos of the same form varied in 
this respect He distinguished at least six different 
foims and conditions of particle, of which the first vs 
smooth and crystalline, and not readily affocted by 
linseed oil , the second is small and spherical, and the 
others are more or less oxidised varieties of the first or 
second The most recent research m crystal growth 
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lias shown that atoms are most active at their edges 
and t nmol’s , also that crystals are made up of blocks 
or sections separated from ono another by submicro- 
scopic channels Surface energy is not, therefore, 
uniformly distributed in a crystal, but varies with its 
molecular density, and tho critical energy increment 
of the suifaco reaction may vary considerably in one 
and the same crystal In the case of red lead, linseed 
oil only enters into reaction where it is in direct con 
tac t with the lead oxide surface, forming load soap or 
linoleato These soap molecules ako occur in many 
different forms, including the colloidal, in which case 
they would not be seen between crossed nicols 

It was found that a 100 per cent red lead from 
which all free lead oxido had been removed by careful 
and repeated extraction with ammonium acetate 
solution was changed quantitatively m the course of 
two years into non isotropic spherical crystals if tt 
was in contact with pure lmoleio acid In commetr 
cial red leads, all these various forme of particles $n 
foimd in widely differing proportions, causing corre¬ 
spondingly wide differences in the qualities of the 
red load 
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University and Educational Intelligence. 

Cambridge — The General Board has appointed 
-Dr H Jeffreys, of St John’s College, reader in 
geophysics 

^ The Council of the Senate has recommended that 
it be authorised to inform the Plummer Trustees that 
the University would approve of the establishment 
in the University, on the John Humphrey Plummer 
Foundation, of professorships of inorganic chemistry, 
of mathematical physios, and of colloid science, and 
of an annual payment at the initial rate of £300 from 
the Plummer Fund towards the maintenance of the 
Department of Colloid Science 

The Council of the Senate has issued a report on 
the proposed allocation of the Rockefeller benefaction 
In 1928, the International Education Board offered 
to provide ft sum not exceeding £700,000, provided 
that the University obtained from other sources the 
balance of £479,000 necessary to put the scheme into 
operation At his installation last year, the Chan¬ 
cellor announced that the University had received 
promises which would enable it to satisfy this con 
dition The complete scheme consists of two parts, 
one dealing with the University Library involving a 
capital sum of £500,000, and the other dealing with 
scientific developments involving a capital Bum of 
£679,000 

On the scientific side of the Rockefeller scheme, 
money is to be received from the International 
Education Board pro rata as it has been collected and 
paid in from outside sources or guaranteed by the 
University At present, the University has received 
approximately £ 110,000 from outside Bourcea and 
£210,000 from the International Education Board 
The income of the sums already m hand will be about 
£15,000 In the opinion of the Council of the Senate, 
this income is sufficient to finance those parts of the 
Rockefeller scheme which the heads of departments 
think can now suitably be put in hand, provided that 
the professorship of mathematical physics and a 
professorship of colloid science (to replace the tem 
porary professorship of colloidal physics) are financed 
from the Plummer Foundation Tho Council has 
accordingly recommended that the General Board be 
requested to take the necessary steps to bring into 
operation, by Oct 1 , 1931, so much of the scheme as 
can be earned out under present conditions 

Edinburgh —The University Court, at its meeting 
on Apnl 27, resolved to appoint as the first professor 
of geography, Mr Alan G Ogilvie, at present reader 
in geography at the University, the appointment to 
begin from Oct 1 , 1931 Trie foundation of this 
new chair has been made possible by a grant from the 
Carnegie Trustees and funds collected by public sub 
sonption through the aotion of the Royal Scottish 
Geographical Society 

London —Prof Max Jakob is giving a course of 
four lectures on “ Steam Research m Europe and in 
America ”, at the Institution of Civil Engineers, on 
May 7, 8, 14, and 15 at 5 30 fm The lecture on 
May 14 will deal with optical measurements— 
theories and thermodynamical evaluation and control 
of the results of experimental work, and that on 
May 16 with special tnermal properties and processes 
of water and steam, and a note on international 
Jrieam table conferences and international steam 
pfcles Admission to these lectures is free, without 
picket *• 

Oxtord —The debate on the enlargement and 
improvement of library facilities in Oxford has been 
postponed to May 19 , the voting on the actual decree 
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to take place on May 26 In each of the schemes now 
before Congregation, the addition is advocated of a 
new wing to the Radcliffe Science Library 

The Rhodes Memorial lectures will be dohvered in 
German, on May 9, 16, and 23, by Prof A Emstein, 
on “ The Theory of Relativity ” 


Applications for a Ramsay Memorial Fellowship 
for Chemical Research will be considered at tho end of 
June next Tho fellowship will be of tbo annual value 
of £260, with a possible additional sum of not more 
than £50 per annum for expenses The tenure of the 
fellowship will be two years, but it may be extended 
for a third year Applications should be sent not 
later than June 5 to the Secretary, Ramsay Memorial 
Fellowships Trust, University College, Gower Htieet, 
W C 1 

University College, London, in its recently 
publisher! report for tho year ending February 1931, 
records the closing, as from July 31, 1930, of the 
College Centenary Appeal Fund, which was in 
auguratod in 1925 The appeal was for £600,000 and 
towards this a sum of £227,764 was raised Among 
the departments for the development of which con¬ 
tributions from the fund have been made are those 
of chemical engineering and zoology To the former 
has been allocated more than £60,000, the full amount 
appealed for in 1925 , but meanwhile the position 
fluid needs of the department have been reviewed by 
a special committee over which the late Lord Melohett 
presided cuid a further sum of £ 110,000 will be needed 
to give offect to this committee’s scheme For the 
department of zoology, the appeal asked for £50,000, 
but the International Education Board interested 
itself m the matter and offered to pay half the cost of 
a wider scheme involving an expenditure of £240,000 
The question of ways and means for qualifying for 
this gift is now engaging the attention of the College 
Committee Tho total number of students registered 
last session is 3150, as against 3249 the preceding 
year The decrease is more than accounted for by 
the fact that there was in 1929 no vacation course in 
spoken English for foreign students, the attendance 
at which normally exceeds two hundred 

Birthdays and Research Centres 

May 9 —Sir James Irvinf, F R S , Principal and Vice 
Chancellor of the University of St Andrews 

In large measure through the adoption of methods 
developed m my earlier researches on sugars, the 
structural chemistry of carbohydrates has been greatly 
expanded during the post thirty years The progress 
is gratifying, yet, after all, it must bo admitted that 
these advances, which enable us to ascribe structural 
formulae to representative carbohydrates, do not lead 
very far towards tho interpretation of fundamental 
problems 

So many questions remain unanswered Is glucose 
the first product of photosynthesis ? Why are sugars 
optically active, and why is the glucose configuration 
favoured above all others T By what processes are 
the hexoses converted one mto tho other ? What is 
sucrose and how is it formed ? Those are but ex 
amples If I had my scientific life to live over again, 
I would study these additional problems, but would 
do so under conditions approximating to those which 
prevail in plant fluid animal life If it be the case that 
t4 even a paramecium is not quite himself under the 
fierce light which beats on the microscope stago ”, it 
is equally true that a sugar is unlikely to reveal its 
true characteristics when exposed to the fierce reagents 
of the organic chemist 
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Societies and Academies 

London 

Royal Society, April 30 —A E H Tutton Deter 
inination of the yard in wave lengths of light The 
author has ( arued out ft determination of the number 
of wave lengths of the red light radiations of hydrogen 
(H a ) and cadmium (Cd r ), and of the yellow radia 
tions of neon (No c ), m the British Imperial Standard 
Yard, by an original method The Imperial Standard 
Yard, at the othe ml temperature 02 J Fahrenheit and 
760 mm barometric prassure, is found to comprise 
1,420,210 3 wave lengths of the standard led lines of 
cadmium, Cd r , 1,702,408 0 wave lengths of the yellow 
neon lino Ne c and 1,393,266 5 wave lengths of tho 
red hydrogen lmo H a Instead of relying on direct 
determinations with cadmium light, to produce which 
the vacuum tube has to be heated to 340 u C which 
was found gravely to affect the thermal equilibrium 
and thereby the accuracy of the observations, the 
direct determinations with ll a (which ah very close to 
CVlf) and Ne c were used to calculate the value for <M r , 
the two independent values thus obtained for Cd r 
were 1,420,210 Hand 1 420,209 8, an agreement which 
gives every confidence that the round number 1,420,210 
is very near the truth It is suggested that this round 
number might he taken as the length of tho British 
yard—U R Evans, L C Bannister, and S C Britton 
The velocity of corrosion fiom the electrochemical 
standpoint By excluding oxygon from the anodic 
arettH, it has boon found possible to tap and moasuro 
the whole of tho electric current responsible for the 
corrosion of iron, and to show that the whole attack 
is of an electrochemical character The current c ail 
never exceed that limiting value which would cause 
so much polaiisation as to make the cathodic and 
anodic potentials equal , such ‘ oquipotontml * condi 
lions aie closely approached at high salt concentra 
turns Most of the polarisation occurs at tho cathodic 
area The law governing tho ratio of anodic and 
cathodic areas is that tho anodic area extends until 
the cathodic current density reaches the ‘ protective 
value ’ requisite to prevent further extension —T L 
Eckersley On the tonnoMon. botween the ray theory 
of electric waves and dynamic s There is a vciy cIohc 
analogy between the analytical description of the 
transmission of such electromagnetic waves and 
♦Schrhdmgor’H wave theory of quantum dynamics 
Optical ray methods are often used in the analysis of 
wireless wave transmission and the rays can ho given 
a dynamical interpretation as tho orbits of a group of 
waves (considered as a particle) The approximate 
ray method of analysis bears tho same relationship to 
the true wave method that the Newtonian dynamics 
liears to the now wave mechanics The theory can be 
applied to the transmission of waves l>ctween the 
earth and Hoaviside layt r and approximate solutions 
obtained which, in the partic ular case of a well defined 
conducting luyei give G N Watson’s value of the 
attenuation coefficient The solutions, like tho older 
Bohr bommorfeld quantum solution, are incomplete, 
giving the dim turn cosines and attenuation co 
efficients, but not the amplitudes The method, how 
ever, can be applied to a wide variety of cases —Lord 
Rayleigh On a night sky of exceptional brightness, 
and on the distinction between the polar aurora and 
the night sky* An exceptionally bright night sky on 
Nov 8, 1929, is described, with photometric observa 
tions It was of about four tunes the ordinary bright 
neHft and eight times the minimum ever observed It 
was of the same chromatic constitution as usual, and 
the aurora line was not conspicuous There was no 
accompanying magnetic disturbance Spectra of the 
aurora and of the normal night sky are reproduced for 

No 3210, Vol 127] 


comparison Nitrogen hands are absent in the latter 
Two unidentified bright lines m the night sky spectrum 
are remeasured The wave lengths found are 4419 
and 4168 —T H Havelock The wave resistance of a 
spheroid It is shown how to calculate the wave re¬ 
sistance of an ollipsoid submerged in water and moving 
horizontally m any orientation Explicit results are 
given for prolate and oblate spheroids moving in tho 
direction of the axis of symmetry and at right angles 
to that axis —0 W Richardson and P M Davidson 
The spectrum of H a Tho bands ending in 2 p 3 II levels 
Tho hands of the H 9 spectrum are described which 
sturt on the levels 3fl£ 3 2, 3d 3 JI flft , 3d 3 d ofc , 4d 3 2, 4d 3 iI Bfcl 
4 d ^arid end in 2 p 3 ll ab The upper levels bViow pro 

nounced uncoupling phenomena, and their properties 
are otherwise similar to those of tho corresponding 
singlet levels of H t and also to those of the rf 3 2, d *fl, 
and d lev els of He a The 3 d 3 i->2 p 3 11 bands show a 

Htrong Zeeman response, just as do tho 3d *1, 

bands The constants of tho final H levels, common to 
all the Viands, are in good agreement with the sup 
position that this is the continuation at n = 2 of tne 
upper levels of the a, p, \ bands for which n - 3, 4, and 
5 —C M M Dowell anil F L Usher Viscosity and 
rigidity in suspensions of hue particles (1, 2) In 
lyophobic suspensions of chargod particles in an aque 
ous liquid, variation of viscosity with rate of shear is 
dependent on tho fonnation of aggregates, whilst 
rigidity dopends on the linking of the aggregates to 
form a continuous structure Measurements of rigid 
ity and of viscosity in relation to rate of shear wero 
also made m suspensions of uncharged parte les in 
inert organic hcjuids of the same density as the solid, in 
conjunction with microscopic observations Photo 
nucrographs show the existence of aggregates and 
Btru( tures or their absence, accordingly as the sus¬ 
pensions exhibit or fail to exhibit variable viscosity 
and rigidity 

(To be continued ) 

Paris 

Academy of Sciences, Mar 23 -Elie and Henri 
Cartan The transformations of closwl domains en¬ 
dowing tho origin—Paul Vuillemin The mode of 
action of malaria therapy A discussion of the use of 
organisms causing fever in tho treatment of syphilis 
and its sequels —J Fav&rd The zeros of polynomials 
—V Romanovsky Generalisations of a theorem of 
E Slutsky - G Vranceanu Some theorems relative 
to non polynomial varieties and systems of forms of 
Pfaff - Chevalley and Herbrand Topological groups, 
Fuchsian forms, free groups —Otton Rikodym Suites 
of porfe< tly additive functions of abstract ensembles 
—Tesar The representation, in magnitude and in 
diro< tron, of internal forces m the case of problems 
of plane elastic ity —P Dupin and E Crausse The 
vibration of cylindrical tubes in water under the in 
fiuence of alternating vortices -L Goldstein The 
quant ic mediamos of collisions of tho second kind — 
G Dupouy Electrical measuring apparatus with 
moving coil in a uniform field The usual construction 
makes the deviations of tho coil proportional to the 
current to be measured In certain cases, however, it 
is advantageous to design the magnetic field in such 
a manner as to increase the sensitivity at one point, 
the graduations are unequal, but over a certain portion 
of the scale the readings are very open Such an 
arrangement is useful for relays Other possible 
applications are suggested —J Fndnchson The 
resonance spectrum of sulphur vapour —J Barbaudy, 
A Gulnllot, and R Simon A continuous reoordei 
for the pH of nickel plating baths An application ol 
the Leeds and Northrup recording potentiometer — 
Ren* Dubnsay and R Francois The solubility oi 
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oalciura carbonate in water in the presenoe of alkaline 
chlorides The alkalinity of water in contact with 
oaloium carbonate is increased by the addition of 
potassium chloride to the aqueous solution, and the 
alkalinity produced increases with the concentration 
of the potassium ohlondo With the higher alkalinity 
increasing amounts of calcium pass into solution — 
P Laffitte and M Patry The velocity of the phono 
mena caused by the detonation of solid explosives — 
E Carnfcre and Raulet Contribution to the study of 
the sodium silver hyposulphite complexes Three t ora 

pounds have been isolated and analysed, NaAgS a O a , 
Na 4 Agj(S 9 0j) 3 , and Na 3 Ag(b 8 O a )|, of which the first 
two nave been previously described F Salmon- 
Lega^neur a Carboxyt amphocean p acrylic and p 
propionic acids — F Zambonmi and V Caghoti 
New researches on the chemical composition of 
romanechite —Mile Ehane Basse The structure of 
the massif of Mikoboka and of the plateau of Ana 
lavelona, south west of Madagascar —Raymond Ciry 
The prosence of a fat jos with t oplialopotls in the 
Coniacian of the north oast of the province of Burgos 
(8pam) —Jean Mar^ais Observations on the geology 
of the region of Tizi Ouzii (Eastern Kif) Mi hallo vitch 
Jelenko The groat seismic catastrophe of Mar 8, 
1931, in southern Jugo Slavia —A Eichhorn and R 
Franquet The somatic karyokincsis of Bolbostermna 
pamculatum —Maurice Hocquette and L Arsigny 
Secretion by the stem meristem of Guscuta epithymum 
of substances injurious for the tissues of the hosts — 
Alb J J Van de Velde, A Verbelen, and L Dekoker 
Biochemical researches on arable soil — Acolat 
Anatomical researches relating to tho separation of 
venous blood and artonal blood in the frog’s heart — 
Charles P^rez The roots of the parasitic rhizoc ophalic 
parasites of the hermit crab - Radu Codreanu The 
evolution of the EndoblafiUdium, a new genus of 
ccelomic parasite of tho larvic of Ephemera —G 
Delamare and C Gatti Tho spiroohietos of an encysted 
pleurisy, offensive and temporarily gangrenous 


Cracow 

Polish Academy of Science and Letters, Dec 1 — 
Cz Bialobrzeski Four ways of looking at the mechan 
ism of the radiation of a star To the three inodes of 
considering the radiation of a star mentioned m pre 
vious coirmunications the author adds a fourth The 
movement of the photons of which the radiation is 
composed can he treated like the Brownian motion 
The mean timo necessary for tho photon to travel a 
distance oqual to the radius of the star is calculated 
and the radiation of two stars ih compared by means 
of the formulep obtained —St Mrozowski The hypei 
fine structure of the 2537 A resonance line of mercury 
—Mile Z Debinska The crystalline structure of 
cathode deposits Gold and platinum deposited at 
temperatures of - 80° C to - 180° C show no crystal 
line structure at definite higher temperatures a 
crystalline structure develops—K Dziewonski and 
J Schnayder iStudies m the fluorene senes (2) 
Syntheses of ketones 2 acetofiuoione and 2, 7 
diacetofluoreno —S Maziarski The muscular tissue 
of insects (3) The penovanan muscular networks 
(myosyndeemium) in the Coleoptera—K Sembrat 
Cytological researches on the plasma components 
and, in particular, on the Golgi apparatus and the 
vacuome during the gametogenesis of the Tnclades, 
l Dendroccelum lacteum and Planarta gonoctphala —F 
Bieda The Nummulma fauna found in the pebbles of 
the conglomerates of the Polish Carpathians —J- 
Jodlowski The histological structure of the fibre 
glands of the larvae of ants —R J Wojtusiak New 
observations on the faoulty possessed by the larvae 
of P*erts braeaxcm of finding their way about 
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Official Publications Received. 

British. 

The Solstice Mailers Association Report for 1930 with List of 
Members (correct to February 1931), Statements of Accounts and Report 
of Busmen* Meeting Bp 80 (Harrow Harrow School Book Shop ) 
Proceedings of the Royal Society 8erles A, Vol 181, No A816, 
Aprils Pp 274 (1 ondon Hariison and Sons, Ltd ) 14* 

Quarterly Journal of the Royal Meteorological Society Vol 67 No 
230 April Pp 117 242 (London Kdwaid Stanford ltd) 7« W 
The Institution of Professional Civil Servants Annual Report of 
Council for the 1 ear 19 10 lp xiii+68 (Loudon) 

The Journal of the Institution of Electrical Engine*.rs Edited by 
P F Rowell Vol 89 No 412 April Pp 445 66<H-xxx (Loudon 
K and l< N Spon Ltd ) 10s 6d 

Education for the Engineering Industry l Report of tin Committee 
on Education for the Engineering lndimtiy 2 Comments on the 
Report by Educational Bodies 1 p vil+67 (1 ondon UM Stationery 
Office.) 1* Od net 

Proceedings of the Society for Psychical Research Part 118, Vol 39, 
April Pp 876 41K (1 ondon ) »« 

Reports of the Great Bairier Reef Committee Vol 8 Pp v+72 + 19 
plates (Brisbane Frederick Phillip* ) 

The Mai hie Biological Station at Port Erin being the Forty fourth 
Annual Report of the former I iverpool Marine Biology Committee, now 
the Oceanography Department of the University of Liverpool Drawn 
up by Prof las Johnstone Pp 38 (l iverpool University Pres* of 
Liverpool ) Is 3d net 

fcuRKlON 

U 8 Department of Agriculture Technical Bulletin 221 Wild Duck 
Foods of North Dakota Lukes By Frankllu P Metcalf Tp. 72 
(Washington DO Government Pilnting Oittre ) 16 centH 

University of Illinois Engineering Experiment Station Bulletin No 
2M An Investigation of Core Oils By Call H Oosberg and Carl E 
Hchntrert Pp 19 15 Lents Bulletin No 222 Flow of Liquid* in 

Pipes of Circular and Annular Crons Sections By Prof Alonro P Krat/, 
Prof HoruLO J Maclntire and Richard K Gould Pp 26. 16 cents 

Bulletin No 228 lnvestigatiou ofvarious hactors afW ting the Heating 
of Rooms with direct Steam Radiators ( ondnoted by the Engineering 
Experiment Station, University of Illinois, in cooperation with the 
Institute of Boiler and Radiator Munufai turers and the Illinois Master 
Plumherfl Association By Prof Arthur C Willard, Prof Alonzo P 
KraU Manrire k Fahnestock and Seichi Konzo Pp 102 66 cents 

Bulletin No 224 lhe Effect of Smelter Atmosphere* on the quality of 
Enamel* for Sheet Steel* A Report of an Investigation conducted by 
the Engineering Experiment Station University of Illinois, In cooperation 
with the Utilities Research Commission By Priff Andrew I Andrew* 
and Emanuel A HmUell Pp. Ij 10 cent* Bulletin No 225 The 
Microstructure of sumo Porcelain Gla/ea By Clyde L. Thompson Pp 
21 lo cents (Urbana, Ill ) 


Cara coo uk. 

Zenith Resistance* and Rheostats Tp 3 >4-16 (London The 
Zenith Electric Co I td ) 


Diary of Societies 

WIDAY Mat S 

Inbtitution of Municipal and County Enuihkers (at Town Hall More 
cambo) at ll a m - P W Ladmoro Recent Muulcipal Works In 
Morei ambe and Hcyshani 

Royal Astronomic ai Society at 6 — Prof W de Sitter JuplUrs 
Satellites (George Darwin I ecture) 

Royal Goli hie nr Suhokonb or England, at 5—Sir Arthur Keith 
Human Mousteis and Malformations (3) lumonr like toimations 
which appear to repiosont the Inclusion of om Twin within the Bod} 
of Another 

Rotat Sot in y or Maim ink (( linkal Section) at 5 30 —Annual General 
Meeting , , „ 

British Phyi holwiicai Sot iki \ ( > sthetios Section)(at Bedford College), 
at 5 E0 — Prof D Tuvey Papm with M uaUal H lust ratio ns 

Malawlooioal Sociwy or 1 ondon (at I Innoan Society), at 6 -Dr 8 
Stillman Beiry A Ue-desLriptIon ol lepido <>na iltUhrala (Reeve) - 
C Diver A Method or Determining the Number of tho Whorl* of a 
Shell and Its Application to trpaw - J H Fraser On the Size of 
Pro (dpinz cinrrea, (Say) with some Olwerv nt inns on Weight-Length 
Relationship - Exhibit British I 'rtifju and UroMlpinx and Dtwnsbm. 

Institution or Bieotbioal Engineers (i ondon Student* Section), *t 
6 15 —tf G Holme* and L F Salter The Development of the 
I ondon Automatic Telephone System 

Railway Club (at 67 better Lane), at 7 3<> —C R G Stuart Great 
Southern Rallwajs, Ireland 

Royal Inhtitution nr Great Britain at 9 —Dr G W C Kaye The 
Measurement of Noise 

Institution or Eiiotricai Engineere (Scottish Centre) (at Forresters 
Hall Dundee) —Prof W Cramp The Birth of Electrical Engineering 
(Faraday I eotnre). . 

Institution or Structurai Engineer* (at South Warn* Institute of 
Engineers Cardiff) (Annual General Meeting) —F B Drury The 
Strut tural Engineer and hi* Vocational Training 


MOVDAY , May 11 

Royal Society or Arts (Dominions and Colonies Section), at 4 80 — 
Major W Elliot The Work of the Kmplre Marketing Board 
Royal Geographical Society, at 5 —l>r S W Wooldridge and D J 
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Bmetham The Glacial Drift* of Euex and Hertfordshire and their 
Bearing upon the Agricultural and Historical Geography of the Region 

Royal. Oollkob or Surgeon* or Bnoland, at 6 —Kir Arthur Keith 
Human Monsters and Malformations (4) Parasitic Ftetuoea of Various 
Kinds 1 heir Origin and Nature 

Iron and Btefl iNKTirunc (at Cleveland Technical Institute, Middles 
hrougli), at 7 30 —0 Cromberg 1 reduction Economy in Iron and 
Steel works --A Robinson The Melting Shop of the Appleby Iron 
Company I indit'd 

OHAnTKtun SUHvrYon* Institution at 8 —S A Smith Valuations of 
the Assets of Public Oompanlrs 

Mbdkai Houety or London —Sir John Rose Bradford, Bart Annual 
Oration t 

TUESDAY , May 12 

Nationai Institute of Industrial Phy< homku (at Royal Automobile 
Club) at ft 30 —Dr G II Miles Practical Tests for Drivers (I^ecture 
in Connexion with National Safety Wcuk). 

Zoological Society or London, at 6 30 —Prof Syutl T Issiki On 
the Morpholog) and Systematica of Micropterygidie (1/epidoptera 
llomoneura) of Japan and Formosa with Considerations on the 
Australian, European and North American Forms.—W Feinando 
11m Development of the Kidney In *4 mpu//arw (Filu) yincu (Gastrupoda). 
— B Banks Tlie Forms of Prevosts Squirrel found In Sarawak — 
Dr R. Broom («) On the Skull of the Primitive Reptile Awo^eO* 
(fa) On tlm VomBrine Bones in Birds 

Institution or Petroi euh Technologists (at Royal Society of Arts) 
at 6 30. 

Institution or Civil Engineers at 0 -Annual General Meeting 

Institute or Marine Engineers at 0—0 E Jorgensen Low Cost 
Motors hips 

Quekntt MicHosconcAi Club (at Medical Society of London) at 7 80 — 
A B Clarenoe Smith Sumo Observations on Diatom Resolution and 
Htructuru 

Royai Society or Medicine (Psychiatry Section), at 8 80 — Annual 
General Meeting 

WEDNESDAY, May 18 

Royal Society or Medicine (Hurgeiy—Sub Section of Proctology) 
(Annual General Meeting), at 6—Discussion on The Injection Treat 
ment of Piles 

Royal Coi i Ena or Surgeons of Enoi-and at fi —Sir Arthur Keith 
Human Monsters and Malformations (6) Malformations due to 
Irregular Implantation of the Ovum and to the Formation of Amntotic 
Adhesions 

Institute or Fuel (at Burlington House), at 6—Dr A Thau Con 
tlnuons Production of Water Gas from Powdered Fuel 

Television Society (at University College), at 7 — H Wolfson The 
Development of Cuprous Oxide Photo Electric ( ells (Locture) 

Institution or Ei eotricai Engineers (Hampshire Bub Centre)(at Ports 
mouth Municipal College), at 7 SO 

Rotal Society or Arts at 8—Major It A B Smith Architecture In 
Concrete on the Pacim Coast 

El ectroplatkrh and Depositors Teohnical Soc lETv (st Northampton 
Polytechnic Institute), at8 16 —N R. Laban Problems iu Chromium 
l tatlng and High Current Density Nickel Plating 

THURSDAY, May 14 

Royal Society at 4 30 —Prof II Geiger, 1 ord Rutherfoid, and others 
Discussion on Ultra penetrating Rays. 

Limnean Society or I ondon at 6 —Miss R F Shove Dwarf Elm True 
(1909-1931) —A J Wilmott A Botanical Tour in Spain —C F A 
Pantin The Physiology of Variation 

London Mathematical 8<h ikty (at Royal Astronomical Society), at 6 — 
Prof J E Leonard Jones Quantum Mechanics of Atoms and Mole 
enlea (Lecture). 

Inetitution or Electrical Engineers, at 0 — Commemoration of 
Centenary of the Birth of David Edward Hughes Short Discourse on 
the Life and Woik of Hughes by 8 Kverehed —At 6 46—Annual 
General Meeting 

Royai Aeronautical Society (at Rojal Society of Arts), at 6 80 —C 
Frltache The Metal clad Airship 

Iron and Steel Institute (at Chamber of Commerce, Birmingham), at 
7 —First Report on the Corrosion of Iron and Steel Being a lteiiort 
by a Joint ( ommitUe of the Iron and Steel Institute and the National 
Federation of Iron and Steel Manufacturers to the Iron and Steel 
Industrial Research Council —O Cromborg Production Economy in 
Iron and Rteel Works—11 J Gough and A J Murphy On the 
Nature of Defective Laminations in Wrought-lron Bars and Chain 
links—A Robinson The Melting Shop of the Appleby Iron Company, 
Limited 

On and Colour Chemists Association (Annual General Meeting) (at 
80 HusseH Square) at 7 30 — W D Owen and A M Thomas Pro¬ 
perties of Synthetic Resins 

Opticai Society (Annual General Meeting) (at Imperial College of 
Science), at 7 30 —At 8 —Prof G P Thumeon Electron Diffraction 
Phenomena (I ecture) 

Royal Society or Medicine (Neurology Section), at 8 SO—Annual 
General Meeting 

Human Institute or Radiqlouy (Annual General Meeting), at H 80 — 
Dr H B, Routtar Tho Ideal Distribution of Radon Seeds 

FRIDAY, May 16 

Royal College or Burgeons or England, at 4 —Sir Arthur Keith 
Human Monsters and Malformations (8) A Consideration of the Cim 
moner Malformations to awertafn how far they can be explained by 
regarding them as Atavistic States or as due to Parental Influence*. 

Royal Society or JIbts (Indian Section), at 4 80 —F S Grlmston The 
Indian Ordnance Fa o tor lea and twlr Influence on Industry 

Raman Institute or Radiology (Medical Meeting), at ft. 

Physical Sm iety (at Science Museum, South Kensington), at ft 1ft —Sir 
Richard T Glazebrook Standards of Meaaurement their History 
and Development (Guthrie Lecture), 
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Institute or Ohemietby (Belfast and D la trio t Section) (at Royal Belfast 
Academical Institution), at T 80.—Annual General Meeting 

Royal Society or Medicine (Obstetrics and Gyn®oology Section) 
(Annual General Meeting), at 8.—The Relative Value of the Induction of 
Premature labour, Teat Labour, and Cwaarean Section in the Treat* 
ment of Minor Degrees of Contracted Pelvis. 

Royal Institution or Gniat Britain, st 9—Prof J 0 Philip Ex 
perl mental Aspects of Hydrogen Ion Concentration 

SATURDAY, May 16 

Institution or Hunioipal and County Engineers (Southern District 
Meeting) (at Cheltenham), at 10 80 a m 


PUBLIC LECTURES 

FRIDAY, May 8 

London Batumi or Hygiene and Tropical Mkdicine (Public Health 
Div islon), at 2 — Dr J J Buchan Industrial Hygiene TheRMeofthe 
MOH 

London Smoot or Hygiene and Tropkai Medicine (Public Health 
Division), at 6 —Sir George Newman The Rise of Preventive Medicine 
(Heath Clark Lectures) (6) 
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6 —Prof C A Ariena Kappers Hie Function of tho Various Layers of 
the Cortex 
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London StnooL of Hygiene and Tropical Medicine (Public Health 
Division) at 6 —Dr B Hart Mental Hygiene 

8t 1 homash Hohfital, at ft 80 —Prof G Grey Turner Resection of the 
RuLtum (Succeeding Lecture on May IB ) 

THURSDAY, May 14 

Guys Hobhtai Medical S< hool at 5—Prof W R Borley Science 
and Morals (Flsou Memorial I ecture). 

National Honpitai row Diheahkm of the Heart, at 6 —Sir Thomas 
I hwis Ischtunia of Muscle as a Causa of Anginal Pain (St Cyrea 
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FRIDA Y, May 16 

London Sciiooi of Kconomich at ft —Lord Lugard of Ablnger British 
Rule in Tropical Africa (Succeeding Loctures on May 18 and 19 ) 

London Sciiooi of Hygiene and Tropkai Medicine (Public Health 
Division), at 5 —Prof K JU Collin Industrial Hygiene Respiratory 
Diseases 

Impkkiai College—Royal School or Mine*, at fi 80 —Dr H de Buckh 
Selected Chapters of Regional Geology and TectoulLs (Succeeding 
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Communications of the Brltiah Empire 

Inetitution of Mechanical Engineers, at 8 —Prof E L ColHs The 
Coal Miner His Health and Occupational Diseases (1) Environment 
of Woik (Chadwick 1 octure ) 


ANNUAL MEKTINO 

Ma\ 7 AND 8 

Iron and Steel Institute (at Institution of Civil Engineers) at 10 A u 
Friday May 8, at 10 a m —General Meeting 

Announcement of the award of the Andrew Carnegie Research Scholar¬ 
ships for 1981-32 

Announcement of the award of the Carnegie Gold Medal to Dr B 
Valenta, 

Announcement of the award of the Williams Prize to F Bain bridge 

Dr W Rosenhain and A J Murphy Accelerated Cracking of Mild 
Steel (Boiler Plate) under Repeated Bending 

H J Gough and A J Murphy On the Nature of Defective Lamina 
tions in Wrought-lron Bars and Chain Links 

A L Norbury and B Morgan The Effect of Carbon and Silicon on 
ths Growth and Boaltng of Grey Cast Iron 
At 2 80 —V Harbord The Basic Process Horae Considerations of 
It* Possibilities In England 

B O Evans L Reeve, and M A. Vernon Blast*Furnace Data and 
their Correlation —Part 11 

C O Bannister and W D Jones The Sub-Crystalline Structure of 
Ferrite 

C H M Jenkins end H J Tapeell Some Alloys for Use at High 
Temperatures Complex Iron Nickel Chromium Alloys. Part 
111 —The Effect of Composition and Exposure to High Tempera 
tures 

Papers to be presented and discussed by correspondence — 

Sir H C H Carpenter and J M Robertson The Formation of 
Ferrite from Austenite. 

J H Chesters and W J Rees Refractory Materials for the Induo 
tlon Furnace. 

Dr J Newton Friend and W West The Resistance of Copper Nioke 
Steels to Sea Action* 

B Ohman X Ray Investigations on the Crystal Structure o 
Hardened Steel 

0 Phragmftn i X Ray Investigation of Certain Nickel Steels of Lot 
T hermal Expansion. 
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Forestry Research in Great Britain 

N days gone by, research work m connexion with 
forestry was regarded by the average forest 
officer, whethei administrative or executive m 
grade, as of little practical value , only by the few 
was the idea even held that such work might have 
an academic value That this was the accepted 
point of view throughout the greater part of last 
century can be readily ascertained by studying 
the work of the various foiestry departments m 
European countries Outside Europe, India and 
Japan may lie instanced as examples where the 
same ideas prevailed amongst senior forest officers 
The dawn of the twentieth century witnessed 
the beginnings of a change of opinion in some of the 
more efficiently managed forest departments in 
Europe The awakening came slowly, and cannot 
be attributed to any one set of factors Greater 
demands for timber and other forest products, more 
intensive working of the forests, the larger areas 
of aitificially formed forests, and the introduction 
and mcioaso in areas of plmtations of exotics, 
especially < omferous species - all of these may be 
said to have aroused interest in, and shown the 
necessity foi, research work The recognition 
resulted in the establishment pf research centres 
or departments in several European countries, 
either in connexion with universities where forestry 
schools were in existence or m strengthening the 
pure science blanches of the existing forest schools 
It was, however, one of the outcomes of the War 
which may lie said to have given the greatest 
impetus to forest research work in Europe, as was 
the case m India, though the chief causes in the 
two instances were to some extent dissimilar The 
greatly increased costs in connexion with forest 
work of all kinds necessitated a reduction, or 
elimination, where possible, of all wuste Accord¬ 
ing to locality factors, climate, species dealt with, 
and so forth, a set of problems were piesentcd to 
the forest administration which demanded a solu 
tion, the underlying financial idea being the pro¬ 
duction of forest crops yielding a laiger volume of 
material on a smaller area or in a shorter space of 
time than had been the case in the past, or on 
poor quality land not under forests 

These types of problems have a varying import¬ 
ance for the research officer, depending upon the 
nature of the forest in question, whether indigenous 
or not The matter becomes of the first import¬ 
ance, however, when (1) exotics, especially conifers 
in Europe, are being employed on a large scale to 
reafforest areas formerly occupied by indigenous 
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forest, (2) Mhere bare lands, which have been for 
long unforested, and may or may not have earned 
forest before, are being planted on a wholesale 
scale, whether with indigenous or exotic species— 
the latter usually with the expressed or implied 
wish or hope that a larger volume of matenal will 
be produced per unit of area m a shorter space of 
time than is the case with an indigenous species 

The officers responsible for the introduction of 
the policy implied under (1) and (2) are the ad¬ 
ministrative forest officers, the executive officers 
carrying it out Until comparatively recently, the 
research officer, if he existed, has had no voice 
in formulating an affoiestation or reafforestation 
policy , nor was he often consulted with reference 
to the species to be made use of in afforesting bare 
lands, or in the choice between indigenous or exotic 
species The part of the research officer came 
into play when disease had made its appearanee in 
the plantations formed under a preordained policy 

Of late this position has been reversed in 
some of the countries of Europe Sweden may be 
quoted as an illustration, since it is common know¬ 
ledge that the Swedish forests play a most im¬ 
portant part in the economy of the nation, forest 
produce taking a high place in that country’s 
export tiade Apart from the ordinary work in 
regeneiatmg the areas annually felled, Sweden has 
undertaken an extensive afforestation campaign on 
barren lands, of which large areas are of a varying 
type of peat As Dr Rayncr has shown in her 
letter in Nature of April 4, a close collaboration 
exists in Sweden l>etween the pure science workers 
and forestry specialists at the research centres and 
the Swedish Forest Service To quote Dr Rayner’s 
example ‘ the significance she points out “of 
mycorrhiza in nutrition, and the urgent need for 
laboratory research directed to promote control of 
its formation in new plantations, have long been 
matters of concern m the Swedish Forestry Service, 
and are becoming so in those of other countries, 
for example, in certain of the North American 
States In Great Britain and many parts of 

the Empire the matter is one of special interest 
and concern in view of the extensive afforestation 
of non woodland soils and the use of exotic tree 
species ” 

That research work would be necessary in con¬ 
nexion with an afforestation programme m Great 
Britain was^ realised by the framers of the 1919 
Forestry Act, for undei* Ihe powers given to the 
Forestry Commissioners was a clause " to conduct 
and assist research ” In the interests of true 
research work (apart from its purely forestry 
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aspects) it might have been better had the words 
4 to conduct ’ been omitted from the above clause , 
and so have left research without the fetters of 
Government control more especially in the case 
of a new department with all to learn 

In their Annual Report for the year ending 
Sept 30, 1925, m connexion with research and 
experiments, the Commissioners wrote “ The work 
embraces the establishment and periodic measure¬ 
ment of permanent sample plots of growing timber, 
from which valuable data on the rate of growth and 
methods of thinning are being obtained, exten¬ 
sive nursery and plantation experiments directed 
towards the improvement of afforestation tech¬ 
nique , entomological and mycological work on 
the protection of nursery stock and trees from 
insects and fungi , as well as botanical, physio¬ 
logical, and chemical work on subjects such as the 
establishment of trees in peaty soils ” This work, 
it was said, was carried out by the Commission’s 
experiment officers, “while allied laboratory work 
is conducted at the educational institutions which 
are in receipt of grants from the Commissioners ” 

It may be at once admitted that some valuable 
work of a purely professional nature—the main¬ 
tenance of sample plots , the preparation of yield 
tables for several species , investigations into the 
importance of the ongin of seed , preliminary work 
on the treatment of peaty soils , the issue of leaflets 
on certain common diseases, and so forth—has 
been accomplished during the first decade of the 
Forestry Commissioners’ work They have also 
co operated with the Forest Products Research 
Board When, however, the question of pure 
research work and its value and importance to the 
future of forestry in Great Britain are considered, 
it cannot be said that the Commissioners have 
approached the matter from an unbiased point of 
view 

The Commissioners commenced their work with 
the underlying idea that they were to be the sole 
arbiters on everything connected with forestry 
in Great Britain Up to a certain point this may 
have been sound In the case of true research the 
contrary was the case The research work to be 
earned out and the lines upon which it was to pro¬ 
ceed were laid down by the Commissioners , and 
^et it is certain that they would be the first to 
admit that they laid no claim to be considered, as 
a body, men of scientific attainments Choice of 
work to be earned out, choice of centres at which 
certain parts were to be undertaken, all were laid 
down in the absence of a knowledge of the broader 
and vital aspects of the work envisaged—aspects the 
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importance of which, as is so well indicated by Dr 
Rayner’s letter, can only be foreshadowed by the 
research worker Perhaps as fatal to progress of 
real value was the policy, so common to Govern¬ 
ment departments in the past, of concentrating 
the work desired either m a cadre of inevitably 
more or less mexperienced ‘ experiment offioers ’ 
of their own, or of confining part of the work to 
centres selected on some narrow system of choice 
and without a definite knowledge of the work being 
earned out at other institutions in the country, 
perhaps already better equipped than the ones 
chosen and accorded grants 

The next decade of the work of the Forestry 
Commissioners will be a momentous one The 
money to be spent in pure afforestation work on 
new lands runs to a considerable figure In this 
one instance it is becoming obvious that soil 
research work will perhaps be the deciding factor 
lietween success and failure The Commissioners 
will be well advised if they mobilise for this work 
©very centre in the country—and they are but too 
few—capable of assisting in this vital matter A 
few more or less isolated investigations into peat 
areas barol> touches upon the fringe of the soil 
investigation problem 

If research work in forestry in Great Bn tain is 
to achieve progress and be of practical utility, it will 
be necessaiy to enthuse all research centres and 
pure science research specialists throughout the 
country , and the programmes of research, under 
the different aspects lequired (as indicated by the 
forestry authorities), should be drawn up by the 
scientific investigators involved In this way the 
pnncipleH and aims of forestry will become better 
understood by the latter, whilst the public will lie 
assured, in so far as human agency can assure it, 
that the money being sunk in forestry is not being 
wasted 


Scientific Inference 

Scientific Inference By Dr Harold Jeffreys Pp 
vn +247 (Cambridge At the University Press, 
1931 ) 10s tkf net 

CIENTISTS generally care so little for scientific 
principles that the title of this book may repel 
as many as its author's name attracts Let it be, 
therefore, stated at once that it is not a formal 
treatise, but a collection of essays of which some 
have a value independent of the doctrines they 
illustrate Everyone with a logical mind will enjoy 
Chapters vu , vw , ix , in which it is shown how 
three great branches of mathematical physics, 
No*3211, Vol 127] 


mensuration, Newtonian dynamics, light and rela¬ 
tivity, can be developed concisely from the mini¬ 
mum of experimental fact, and everyone will 
find something novel and suggestive in Chapter x , 
on miscellaneous questions 

However, the mam purpose, indicated by the 
title, is to expound the views that the papers of 
Drs Jeffreys and Wrinch have mode familiar to 
those who study the logic of science This view is 
explained geneially in Chapter i Probability is 
the fundamental notion in scientific inference , all 
propositions have a comparable, and therefore 
measurable, 1 probability on the data ” , general 
propositions cannot have high probability unless 
they are ‘ mathematically or logically simple ” On 
these grounds it can be shown why the “ classifi¬ 
cation of sensations ” that science actually adopts 
is to lie preferred to any other Chapters n , m , 
together with certain appendices, develop the 
necessary calculus , Chapters iv , v , vi apply it 
successively to quantitative laws, errors, physical 
magnitudes 

Chapter ix , on other theories of scientific 
knowledge, will seem to many readers the most 
important of all For the feeling that discussions 
of scientific inference are necessarily barren is 
undoubtedly due to the contrast between the 
agreement concerning what is actually true m 
science and the disagreement concerning why it is 
true Whether Dr Jeffreys has succeeded at all in 
reducing this disagreement must be decided m the 
first instance by those whose theories he criticises 
But it is permissible to point out that he has noticed 
only theories with some similarity to his own, and 
that even if he abolished all discrepancies between 
these theories, there would still remain others who 
reject the most fundamental postulates from which 
his arguments start Prof Bridgman’s theory be 
longs to this class, I think , my own certainly does 
perhaps I may show very briefly how completely 
irreconcilable our views arc 

I maintain that the only propositions that have a 
measurable probability are those concerned with 
the happening of future events of the kind that can 
be shown experimentally to possess a measurable 
chance , such propositions form a very small 
fraction of all scientific propositions * I maintain 
further that all scientific inference hangs on certain 
primary laws more fundamental than any that 
Dr Jeffreys has considered , and, m particular, 

* Thun 1 deny that as Dr Jeffreya flrat postulate demand a, tlio 
probability on the date of any one of the following three proportion* 
fa greater than, tea* than, or «iua! to that of any other —The year 1933 
will be wetter than 1934, There fa extra terrestrial life King Alfred 
U one of my ancestor* The first will the second maj, the third will 
not tome day be known to he definitely true or false 
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that mathematical conceptions cannot be logically 
introduced into science until the non mathematical 
laws that undcihe measurement (and its inevitably 
associated error) have been investigated 

Can such extreme disagreement be resolved 1 If 
it cannot, what is the use of all this discussion 2 
An obvious suggestion is that the disagreement 
arises from a pieoccupation with one of the two 
distinct forms of scientific activity, oxpenmcnt and 
explanation, to the exclusion of the other and that 
a thiuker may arise some day, equally at home m 
the laboratoi} and in the Htudy, who will weld these 
partial views into a single complete whole The 
hrst part of tins suggestion may be accepted without 
the second , personally, 1 hold that certain out¬ 
looks are essentially antagonistic , that, outside the 
narrow hounds of pure suence and pure mathe 
nmtics, one man’s truth may ically be another 
man’s error , and that mathematical science ir the 
highest foim of intellectual activity just because 
it peimits co opeiation, and not mere toleration, 
between diverse minds But even if that is true, 
the discussions have some value At the lowest, 
they amuse those who take part in them , ut the 
highest, they sometimes reveal an agreement in un 
expected places, which should Hurely be regarded as 
peculiarly significant 

If there were a generally accepted theory of 
scientific inference, it would probably have little 
influence in detetmining the course of scientific in 
vestigation , but it might have a great influence 
m deteimining the form in which conclusions weie 
presented, particularly foi instruction Scientific 
education might cease to be mere absoiption of un¬ 
co ordmated facts and become a training in pro 
eiso thought That stage has not yet been reached , 
but some small steps towaids it have been taken 
It is encomaging to find that even Dr leffre^ys and 
I can agree in condemning certain features of the 
theoiy of moasuiement that pervades oiu text 
books and it is not too optimistic to hope that 
oui grandi hiidien will be taught the diffei erica 
between fundamental and derived magnitudes and 
be no longer confused by nonsense about dimensions 

Nohman R Campbell 


Science and Parenthood 

The Retreat from Parenthood By Jean Ayling 
Pp \v i + 2^3 (London Kegan Paul and Co , 
Ltd , 1030) 109 fid net 

N “ The RStreat from^Parenthood ”, the author 
makes a vehement plea for the application of 
science to life in all the small details of home com- 
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fort, child-rearing, and marital relations—a plea 
for the emancipation of these provinces from the 
domination of age old formulee and customs It 
is suggested that the traditional machinery of home 
life is particulaily ill adapted to the rearing of 
healthy and happy children, and that those more 
intelligent sections of the community typified by 
the professional classes will tend increasing!} to cur¬ 
tail then reproductive activities unless biological 
ideals arc applied to modern life It is an acknow¬ 
ledged and deplored fact that during the last 
twenty oi thnty jeais the birth rate among the 
piofessional classes has fallen to an alarming 
extent The author examines the causes of this 
curtailment of fertility and her analysis makes 
depressing reading , indeed, if her diagnosis is 
correct, the \ast majority of men and women of 
intelligence must be living most unhappy lives, 
dominated by the tyrannical inefficiency of modem 
life 

In the first part of the book, a survey is made of 
the conditions in modern homes the practical 
difficulties connected with i mining homes in a 
world where science, while having revolutionised 
commerce, transport, produ< tion, and amusements, 
has scarcely, if at all, penetrated to the individual 
household , the unfitness of most men and women, 
by reason of their upbringing and incomplete educa¬ 
tion, for happy marriage and intelligent parenthood, 
the traditional shroud of mystery surrounding child - 
beai mg, which pi eve nts any but t he most detei mined 
of women from obtaining the knowledge neccssaiy 
to produce children without undue physical and 
mental injury to themselves and to their offspring 
the economic and social affluences which iri so many 
cases relegate the child bearing woman to a life 
entirely devoid of mental activities, with consequent 
harm to herself, the children, and conjugal rela¬ 
tions 

In the author’s opinion, the most important 
factors detei mining the present decline in biith- 
rate in the professional classes are the prevalence 
of the idea that from the womb to the school door 
the needs of the child mind be supplied within the 
family as a unit, the fact that, in so many eases, 
women determined to bear children have to pay the 
price of exile from professional fields, while women 
determined on a professional life-work have to pay 
the price of sterility If the provision of healthy 
and intelligent children is regarded as one of the 
most important services that any man or woman 
can render the community—and by a large sec¬ 
tion of our generation it is so regarded—then 
this penalisation of parenthood requires ex plana- 
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tion, especially since this obstructive attitude is 
directed particularly against those women who, 
by reason of sound physique, trained intelligence, 
and high ideals, arc undeniably boat fitted for 
maternity 

The author maintains that, instead of adapting 
the biological needs of the race to professional regu 
lations, it might be possible to adapt professional 
regulations to biological needs Accordingly, a 
scheme is outlined m the second half of the book 
for arresting the decline of birth rate among pro¬ 
fessional workers, taking due account of the factors 
pt present predisposing to failure, whereby ser 
vices would be provided by a co operative organ 
isation to deal with all phases of child rearing 
Gieat stress is laid on the necessity foi easily avail¬ 
able, up to date medical supervision for the child 
from the moment of conception until it reaches 
school age 

The book suffeis fiom Hiffuseness, repetition, and, 
above all, from irritating mannensins and a certain 
lmmatunty of style lenumseent of the college dc 
hating hoc lot v But it is an illuminating account 
of the difficulties encountered by women attempt 
ing to conduct their parenthood in a sane and un 
sentimental way, and is a Htrong indictment of the 
progress of medical knowledge and availability of 
that knowledge on all matteis concerned with 
pregnanev and child tearing The problems are 
difficult of solution and theie is uigent need for 
organised lesearch in this, as yet, almost vngin field 
But the authoi justly remarks ‘ No one can 
visualise the splendour of man’s material achieve 
ments without wondenng why for so long the human 
race has neglected its own needs ” 

M A 


The Wry-mouthed Feather-stars 

Smithsonian Institution United States National 
Museum Bulletin 82 A Monograph of the 
Existing Cnnoids By Austin Hobart Clark 
Vol 1 The Comatulids Part 3 Super family 
Comastenda Pp vu + 816 + 82 plates (Washing¬ 
ton, DC Government Printing Office, 1931 ) 
2 dollars 

J T ia ten years since the second part of this elabo 
rate monograph was published, but, consider¬ 
ing the enormous amount of detail here assembled 
after personal checking by the author, one cannot 
complain of undue delay 

The unstalked cnnoids herein discussed are those 
with the anus in the centre of the oral face and with 
the mouth consequently excentnc Though all are 
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included in a single family Comastendee (formerly 
Actmometridffi), they are here placed in a super- 
family Comastenda The object of this conception, 
which we owe to Gisltfii, is to contrast them with 
the super families Tropiomctrida and Manamotnda, 
which with the Comastenda make up the cunously 
named Ohgophreata, one of the two sub-orders of 
the Comatulida The Comasteridse again arc sub¬ 
divided into three sub families—Capillastermse, 
Comactmnnai, and Comasfcennte, and these between 
them cover nineteen geneia As modeiately 
familiar examples we may mention Comaster itself, 
based by L Agassi/ on Comatula multiradiata 
Lamarck, a species that has giv en occasion for much 
controversy and ('omatula Lamarck, with gene 
typo C HolariH, of which Actmometra Muller and its 
genotype 4 imperially aie respectively synonyms 
These two species exemplify in intensified degree 
that variability which lenders the identification of 
all these animals a task of perplexing difh< ulty, 
enhanced in practice by the mutilation of most 
available specimens Those confronted with the 
problem will be grateful to Di Clark foi his careful 
diagnoses and elaborate keys, which, as he says, 
should be followed very (losely and literally 

The more general worker will value the mtroduo 
tion, which traces the development of the scheme 
of classification adopted in the piesent monogiaph 
To that development the largest contiibutor has 
been Dr (lark himself in a long senes of papers, 
of which summaries aie heie given Othei writers, 
especially T Gisfim, are also mentioned Besides 
this, the svnonymics and references to literature 
at the head of each dassificatorv division give a 
biief pi ('us of nearly every work cited Tn view of 
these icmarkably compfi to and detailed references, 
it is not easy to undei stand why on pp 7b and 81 
Dr Clark assigns the establishment of the family 
Actinometudie to himself in 1907 That family, 
with Atelocrinidac and Thauniatocnniche, was 
already' defined m the Echinoderm volume of 
“ A Treatise on Zoology ”, edited by Lankester 
in 1900 

The numerous photographs of specimeas re 
produced in half tone on 82 plates (back to back) 
add to the appearance and weight of the volume 
and make one marvel the more at its remarkably 
low puce It may, however, be doubted whether 
they are so useful for purposes of identification as 
the outline diawings of special structures used in 
previous volumes There is an index to systematic 
names, but a complete index to vol 1 is promisod for 
part 5 Wo wish Dr Clark health and strength to 
complete his great work F A Bather 

u 1 
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A Survey of Television 

1) Television To day and To-morrow By Sydney 
A Moseley and H J Barton Chappie Pp 
xxm + 130 + 47 plates (London Sir Isaac Pit¬ 

man and Sons, Ltd , 1930 ) Is ( W not 

(2) A B C of Television, or Seeing by Radio a 
Complete and Comprehensive Treatise dealing unth 
the Theory , Construction and Operation of Tele 
photographic and Television Transmitters and 
Receivers , u ritten especially for Home Expert 
menters , Radio Fans and Students By Raymond 
Francis Yates Pp via + 210 4 13 plates (Lon 
don Chapman and Hall, Ltd , 1929 ) 10« 6 d 
net 

(3) Television Present Methods of Picture Trans 
mission By Dr H Horton Sheldon and Edgar 
Norman Grist wood Second printing Pp x 4 
194 (London The Lihtarv Press, Ltd , 1930 ) 
10* (W net 

rTIHESE three books together furnish a useful 
X survey of television up to 1930 Theio have 
doubtless been subsequent developments It may 
lie convenient to deal hrst with the woik by S A 
Moseley and H J Baiton Chappie This consists 
of a review of the woik of .1 L Baird, who furnishes 
a forewoid The other two volumes, which are of 
American ougiu, are of a more general character 
(1) Mr Moseley and Mi Chappie deal with what 
is usually regarded as the real process of television, 
that is, the eonveyunee to a distance of a picture of 
something actually occurring at that instant, which 
may include moving objects The wireless trans 
mission of drawings, photographs, signatures, etc , 
by a graphic process that is far from instantaneous 
is really a differont problem, though naturally also 
of great scientific interest Mr Baird's foreword 
refeis to the difficulties in securing facilities for 
broadcasting and the limitations imposed by the 
narrow waveband a\ailable, which at present leads 
to images being restricted to simple scones He 
contends, however, that the number of pictures 
sent per second (about 12£ on his systems) need 
not be nearly so great as in cinematography 
The “ History of Television ”, which forms the 
first chapter to this work, makes references to the 
early pioneering work of Nipkow (1884), and to the 
transmission of silhouettes by Jenkins (1926) , but 
regards the demonstration by Mr Baird, desert bed in 
Nature of July 3,1926, and quoted by the authors, 
as tiie first instance of the wireless transmission of 
real images 'In subsequent chapters the details of 
the apparatus aie explained It is shown how the 
object is illuminated by intermittent light, the 
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reflection of which excites changing currents in a 
photoelectric cell, how such currents are trans¬ 
mitted, magnified, and ultimately operate at the 
receiving end a neon lamp, which reacts instant 
aneously to each change in current, and how 
scanning discs at the transmitting end and oare 
fully synchionmed complementary discs at the 
receiving end serve to produce the illusion of an 
actual image The process, m this and other 
systems of television, is equivalent to selecting and 
convoying each element in a picture in turn, but 
with such rapidity that an apparently complete 
picture is presented The reproduced pictures, thus 
formed by a senes of luminous lines, are certainly 
recognisable poi traits The authors suggest that 
the equipment is relatively simple and within the 
scope of the amateur Efficient results, however, 
obviously demand technical skill, and peifcct syn¬ 
chronisation at the transmitting and receiving ends 
demands gieat care 

The concluding chapters are concerned with 
subsidiary recent developments, in themselves 
highly ingenious and interesting, but piesumably 
requiring greater perfecting of the main process 
before they can be applied in practice We have, 
for example, ‘ phonovision \ a process involving 
the reproduction on a gramophone record of rhyth 
mical sounds, corresponding to the changes in the 
photoelectric cuirent, which are thus stored, and 
can be released at any time m order to repeat a 
television image The authors also discuss the 
possibilities of colour and stereoscopic effects The 
formei involves two scanning discs and two sources 
of light, one of neon gas furnishing red light, the 
other a combination of helium and mercury vapour, 
furnishing yellow, green, and blue Steieoscopic 
effects would require two identical but distinct 
sources and duplicate spirals on the scanning disc 
permitting * double exploration ’ Of considerable 
interest also is the * Noc to visor ’ apparatus, which 
consists essentially of a television transmitter and 
receiver coupled together but adapted to respond 
to infra red rays It is claimed that with such an 
apparatus a mariner could detect the presence of 
a distant source of light, even though completely 
shrouded by fog 

(2) “The ABC of Television”, by Mr R F 
Yates, is conceived on somewhat broader lines A 
chapter is devoted to “ telegraphing pictures ” 
Pnor to this there is a review of existing tele 
vision systems, which includes a useful explanatory 
diagram showing the details of transmitting and 
receiving ends The experiments made m the Rell 
Telephone Laboratories are described in detail, one 
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interesting feature being the use of a neon tube 
image-forming grid with no less than 2500 inde¬ 
pendent electrodes Other experiments mentioned 
are those of Max Diekmann (based on the move¬ 
ment of cathode rays) in Germany and Belin and 
Holweck in France Subsequent chapters deal 
with photoelectric cells, amplification, the neon 
lamp, the problem of scanning, synchronisation, etc 

(3) Dr Sheldon and Mr Grisewood, in their 
historical survey, deal mainly with the conveyance 
of pictures by telegraph and devote only a small 
space to television proper vSubsequent chapters 
deal with optical systems and the eye, electro 
magnetic waves, selenium and photoelectric cells, 
glow-lamps and telephotogiaphy In Chapter xn 
and subsequent chapters, there is to be found what 
is perhaps the best review of various systems of 
television occurring in these volumes The Baird, 
Boll, Jenkins, and Alexanderson systems are dealt 
with successively 

One cannot escape the feeling that the moving 
mechanism imposed by all these systems does not 
represent a final solution A final chapter points 
out, however, that the technical difficulties of 
television, great as they are, may be surpassed b} 
those involved in a general process of broadcasting 
Had television arrived before the era of audible 
wireless, the use of the somewhat broad range of 
wave-lengths necessary for good reception would 
have presented little difficulty , to day, possible 
interference with tho existing wireless broadcasting 
systems all over the world has to be considered 


Universities of the British Empire 

The Yearbook of the Universities of the Empire , 1931 
Edited by Sir H Frank Heath Published for 
the Universities Bureau of the British Empire 
Pp xm+917 (London G Bell and Sons, 
Ltd , 1931 ) 15* net 


T HIS annual, first published m 1914, is primarily 
a conspectus of the staffs, organisation, and 
activities of universities, tho numerous colleges con 


neoted with them, 

and a few other, unattached, 

oolleges situated ui 

various parts 

of the British 

Empire, as follows 

Universities 

Unattached 

Colleges 

England 

Wales 

11 

1 

4 

Scotland 

4 


Ireland 

3 


Canada 

Newfoundland 

21 

1 

West Indies 1 
Australia 

0 

1 

New Zealand 

1 
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Universities 

Unattached 

Colleges 

South Africa 
Mauritius 1 

5 

1 

Malta 

1 


Palestine 8 

1 


India 

Ceylon 4 

18 

2 

Singapore 8 

Hong Kong 

1 

2 


1 Imperial Collogo of 1 Topical Agriculture 1 rinidad 

1 College of Agriculture 

1 Mandated Territory The Hebrew University, Jerusalem 

4 Medical College and University (allege, Colombo 

1 King Ldwurtl VII Medical (allege auu Rallies (allege 

From the calendar of each of these institutions 
have been selected such items of information as 
are likely to prove of interest to the members of 
other universities, schoolmasters, persons engaged 
m scientific lescarches, government departments, 
clubs, and the general public A directory of the 
officers and membeis of tho staff of each university 
is followed by information as to its constitution, 
equipment, lesidontial accommodation, courses of 
instruction, fees, scholarships open to giaduatcs, 
extra mui al work, public ations, etc , and a summary 
of events of outstanding interest which occurred 
during the past academic year, with statistics of 
the number of students in attendance and degrees, 
diplomas, etc , conferred In the staff directories 
the names arc grouped under subject headings and 
an additional indication is thus afforded of the scope 
of the instruction offered An alphabetical mdpx 
at the end of tho volume contains upwards of 
12,000 names 

In chapters introductory to the sections dealing 
with the universities of Great Britain and Ireland, 
of Canada, of Australia, of South Africa, and of 
India, respectively, arc given summaries of inf or 
mation regarding their histoi>, regulations, and 
practice, but not reviews of the academic year 
The Canadian chapter has been largely rewritten 
for this year’s issue by Dr Stanley Mackenzie, of 
Dalhousie University, and now gives British readers 
a clearer idea of a senes of developments of extra 
ordinary interest The Canadian universities are 
kept in touch with one another bv annual con¬ 
ferences, the fourteenth of which was held in May 
1930 at Toronto, and by co operation with a 
National Council of Education which organises 
tnenmal conferences, the next of which will be m 
Toronto in 1932 The Australian universities, like 
the Canadian, hold conferences, which are arranged 
by a Standing Advisory Committee established 
in 1920 Similaily, in South Africa, since 1923, 
representatives of the universities and university 
colleges have met from tune to time to discuss 
matters of common interest These universities, 
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moreover, have Htatutory powers to make joint 
regulations regarding matriculation, professional 
examinations, etc The Indian universities set up 
in 1924 an In ter-Uni varsity Boaul which meets 
annually it has published a handbook of Indian 
universities The question suggests itself whether 
it would not bo worth while, with the help of these 
various co-ordinating organisations, to add to the 
introductory chapteis annual reviews of the past 
academic year 

Appendices, extending to 170 pages, include 
summaries of the conditions governing admission, 
m Great Britain and Iieland, to the universities 
and to the medical and other piofessions and 
careers for which university studies aie a fitting 
pieparation, lists of open post graduate scholar 
ships, fellowships, etc , both British and foreign, 
and lists of centres of scientific resoart h and in 
formation in the Umpire, whether Conner ted with 
universities or not, to which independent research 
workeis aie admitted These lists have been 
greatly extended and rearranged and of course, 
brought up to date The aids ojxm to British 
students in Great Britain and Iieland have now 
been arranged by grouping under subjects of study 
instead of under the names of the institutions 
offering the aid This has not been done in the 
case of the Dominions and foreign countries, be¬ 
cause the number available was too small 4ny 
one desiring to discover the idative amounts of 
provision of this kind made by universities govern¬ 
ments, scientific societies, or other bodies, can easily 
collect the information by using the genual index 

The centres of scientific mfoimation in Great 
Britain are groujied under the four heads—botany 
and aguculture, mdustual, pure science, and 
medical , the centies of research under these heads 
and forestry, fishones and tides, and meteorology 
The list of centres of research and information m 
the Dominions, India, and the Colonies is much 
fuller than be foie 

The extent and variety of the ground covered in 
the* 1 * Yearbook”, especially the appendices, are such 
that the labour expended on it would be to a large 
extent wasted unless it were furnished with an 
adequate general index This matter has evidently 
received the attention it deserves In connexion 
with the indexing of the names of staff and officials, 
the treatment with any kind of uniformity of the 
Indian, Burmese, and other Onental names piesents 
extraordinary difficulties which the editor seems to 
have grappled^with successfully 

Glancing through the siimmanes of events of the 
past year, one sees many significant items Among 
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the lists of benefactions one finds numerous gifts 
from American philanthropic foundations asso* 
ciated with the names Carnegie and Rockefeller 
The beneficiaries include, naturally, many of the 
Canadian universities, eight of which participate in 
the benefits of the pension scheme of the Carnegie 
Foundation for the Advancement of Teaching, and 
the Universities of London, Cambridge, Durham 
(Atmstrong College), Tasmania, Otago (New Zea¬ 
land), and the Witwatorsrand and University 
colleges at Exeter and Christchurch (N Z ) 

The 1931 4 Yearbook ” will have more than 
ordinary importance by reason of the fact that the 
fourth Congress of the Universities of the Empire 
is to bo held this year, July 7-10, at Edinburgh 
The previous congresses were lu Id in 1912 (London), 
1921 (Oxford), and 1920 (Cambridge) 

Our Bookshelf 

The Psych ohxfy of Cloth B\ Dr J C Kluge 1 
(The International Psycho Analytical Library, 
No 18) Pp 257 + 17 platrs (London The 
Hogarth Press, 1930 ) 2D 

Books which deal with drtss fiom any but the 
historical pouit of view aie only too few and it 
is therefore refreshing to meet with a new one 
Dr Flugel’s Psychology of Clothes should be 
read by everyone who takes an interest in modern 
garb, for it contains a wealth of facts and theories 
bearing on its origin, its effects, and its future 
To the widespread belief that clothes originated 
to enhance the attractiveness of the wearer the 
author odds another, that they were intended to 
dncct attention to the sexual oigans He further 
contends that garments may actually represent 
these, but his examples do not seem to be very con 
vinting To day he finds the essential opposition 
between the motives of decoration and modesty 
to be the most fundamental fact m the whole 
psychology of clothing 

In the chapter on 4 Individual Differences ”, Dr 
Fliigel recognises a number of typos, among them 
those who like to feel their skin uncovered and their 
muscles unhampered Of these, some never get 
resigned to dress Then there aie unemotional 
individuals whose feelings fuse clothes and bexly 
into an harmonious whole 

One of the most stnking matters touched upon 
under the heading of t4 Sex Differences ' is the 
great masculine renunciation ”, or sudden re 
duction m male docorativeness at the end of the 
eighteenth century, which it is claimed was con¬ 
nected with the French Revolution 

In discussing the 1 Why of Fashion ”, it is ex¬ 
plained that the higher classes, when their sartorial 
distinctions are gradually appropriated by the 
lower, seeing that sumptuary laws seldom prove 
effective, adopt a different dress m order to re¬ 
establish their signs of superiority In our days 
of levelling up, however, we are inclined to look for 



May 16, 1931] 


NATURE 


737 


commercial influences behind the scenes, which 
result in mistress and maid both wearing—shall 
we say ?—‘ Russian boots ’ 

Dr Fltigel dwells in detail on other matters con 
nected with fashion, and devotes a chapter to the 
“Evolution of Garments ”, a subject to which Sir 
George Darwin first directed attention 

W M W 

Principles of Soil Technology By Prof Paul Emer¬ 
son Pp xv+402 (New York The Macmillan 
Co , 1930 ) Us net 

The success in the arrangement and presentation 
of the subject matter in this book is the result of 
long teaching experience by the author This branch 
of agricultural science has progressed rapidly in 
recent years, and it is essential, therefore, that the 
establishment and development of the fundamental 
principles involved should be clearly understood 
by the student 

The four sections of this book are (1) soil genesis, 
morphology, and classification, (2) soil physics, (3) 
soil chemistry, (4) soil biology In the first section 
the author stresses rightly the importance of 
studying the soil m situ Readers will appreci 
ate the definitions and explanations that are 
given of the many less familiar terms used in 
soil classification and morphology, together with a 
description of the soil areas of the United States 
The presentation of soil physios to a student, 
without entailing the use of an advanced treatise 
on mathematics, is a difficult task The authoi 
has, however, succeeded, and conveys to the reader 
the essential principles and the results of recent 
work on soil structure an, and water movement, 
and their effects on plant growth Equally well 
treated is the section on soil chemistry, where the 
mechanism of base exchange is explained, as well 
as the soulco and utilisation of plant nutrients 
It should be pointed out, however, that a wrong 
impiession of tho salts of oitho phosphoric acid 
is given on p 242 All secondary and tertiary 
phosphates are not watu insoluble, nor is the use 
of the descriptive terms, acid soluble and insoluble, 
for these, very fortunate Both forms, if we con 
aider the case of calcium only, are soluble in dilute 
weak acids 

Apart from this, the book is very well wiitten 
It contains, in addition to the sections already men¬ 
tioned, a veiy useful glossary of terms, numerous 
tables, graphs, diagrams, and maps of the United 
States 

The excellent printing and binding make reading 
a pleasure, the pnee is low, and the references to 
the literature will be useful to post graduate woi kers 

Elementary Biology for Matriculation and Allied 
Examinations By Mary E Phillips and Lucy 
E Cox Pp xiv+480 (London University 
of London Press, Ltd , 1931 ) 7# Qd 

Now that biology has been introduced by all 
examination boards of England and Wales for the 
school certificate, as well as m many cases for the 
matriculation examinations, we may expect an out 
crop of British text books in a field which hitherto 
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has been largely in the hands of American authors 
Tho book under consideration is one of the first 
of the new senes to enter the lists, and though 
primarily designed for matriculation examinations, 
its authors express the hope that it “ may also 
prove useful m those schools in which biology is 
studied as a cultural subject ” And why not ? 
It is attractively written, well printed, and copi¬ 
ously illustrated No pains have been spared to 
rendei into assimilable form the subject matter, 
winch is marshalled into five well balanced sections 
Thus (1) Simple living forms of increasing com¬ 
plexity , (2) external morphology and mode of life 
of some members of the chief classes of animals , 
(3) general morphology and physiology of tho 
mammal (4) general morphology and physiology 
of the flowering plant, (5) the soil, bacteria, 
parasites and saprophytes, distinction and inter¬ 
relation between plants anil animals 

With disci limitation, tho practical work is Hifted 
from the text and collected at the end of each 
chapter The 282 illustrations cover a wide range 
of subjects , a very large proportion of them have 
an acc uracy of finish which is not always associated 
with elemental y text hooks There is no ehapter 
on evolution , but the outlook of the authors is 
quite clear from their all too short “ Introductory ”, 
while only the dullest reader could fail to lie stimu 
la ted to think on evolutionary lines, by many 
remarks m the text 

A Ha ndbook of Phystes Measurements By Ervin S 
Ferry, m collaboration with O W Silvey, G W 
Sherman, Jr , I) U Duncan and R B Abbott 
Vol 2 Vibratory Motion, Sourut , Heat , Elec 
truity and Magnetism Third edition Pp 
xi \ 277 (Now York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1929 ) 
Vis ikl net 

This book is devoted to measurements in vibratory 
motion, sound, heat, electricity and magnetism 
Practical details aie preceded by a theoretical 
treatment which should enable the student to 
understand what he is doing The considerable 
space allocated to the theory of damped vibrations 
and the logarithmic decrement is welcome in view 
of their importance in ielation to alternating cur¬ 
rents, though in this connexion it is a pity that the 
theory of forced vibrations has not been included 

A Junior Course of Practical Zoology By the late 
Dr A Milnes Marshall and the late Dr C 
Herbert Hurst Eleventh edition, revised by 
H G Newth Pp xlm+519 (London John 
Murray, 1930 ) 12s net 

Not many scientific text books first published in 
1887 have still a demand in the laboratories of 
to day, at least m anything like their original form 
In preparing the eleventh edition, Mr Newth was 
probably well advised not to introduce physiology, 
which would, as he says, “ have added greatly to its 
bulk, and the result couki only have been a hybrid 
of very doubtful viability” In its present form, the 
bobk is kkely to retain its position as the standard 
work on ammal morphology for jumor students 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
cun he undertake to return , nor to correspond with 
the writers of t rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Action of a Crystal as a Two-Dimensional 
Lattice in Diffracting Electrons 

Kikuchi 1 first described examples of electron dif¬ 
fraction in which a crystal apficarod to behave as a 
two dimensional or cross grating Very thin sheets 
of mica give an oq in lateral net like pattern of diffracted 
beams on the photographic plate (the N pattern), as 
if the only conditions for interference wore those 
required by the lattice net of the mica cleavage plane 
Kikuchi further showed that, with increasing thick 
ness of the mica, some spots are enhanced ana others 
weakened until what he termed the L pattern is 
obtained The selection of tho enhanced spots was 


IftciAtut _ £_^ 

(H 

FlO I 

accounted for satisfactorily by the operation of the 
third condition for interference, which depends on the 
regular repetition of the crystal structure in successive 
lanes The L pattern, in other words, is explained 
y diffraction at a three dimensional lattice, m tho 
manner familiar in the case of X rays 

Lmnik 2 obtained patterns somewhat like Kikuc hi’s 
N pat tom, with copper K a rays and mica which had 
been heated Ho suggested that they were due to a 
breaking up of the mica into sheets so thin that each 
acted as an independent two dimensional grating 
W L Bragg put forward an alternative explanation 3 
that Linmk's effect was due to a slight distortion of 
the mica, which might be described as a random 
orientation of the normal to the cloavage piano over 
a small range It was suggested that a similar 
explanation might account for Kikuchi’s N pattern 
Certain experiments on electron diffraction by very 
small crystals made by one of us (F K ) seem to show 
very clearly, however, the disappearance of the third 
condition for interference, namely, that defending on 
the re}>eat of the crystal pattern in the direction of 
the incident b<#ua It i i interesting to examine how 
thin a crystal must be for this condition to become 
inoperative 

Let 4 row of n scattering points with spacing a be 
parallel to^ the incident rays, as in Fig l (6) The 
intensity of radiation scattered in a direction Q is 
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proportional to am 1 n^/sm* ^ where ^ = wa (1 - cos ^)/X, 
This curve is plotted in Fig 1 (a) for the case where 
X = 0 05 A, n= 10, a^s 10 A (thickness of crystal 
t = na — 100 A ) Its interesting feature is the breadth 
of the central maximum, which is nearly 4° (2<£, =« 
X^SXjt) For all directions within this range, the 
whole row acts as a smgle diffracting unit and gives a 
strong resultant effect * 

In actual cases of electron diffraction by a small 
crystal, the wave length is so short (0 05 A for 60,000 
volts, as compared with 1 54 A for copper K «) that 
many diffracted beams appear at angles well within this 
range The crystal m a fixed orientation can there¬ 
fore give simultaneously a complete series of cross¬ 
spectra, for the crystal may be considered as a cross- 
grating of those rows, each of which acts as a smgle 
unit For example, in tho case considered above, if 
the crystal also had spacings of 10 A at nght angles 
to the beam, the cross spoctra would be 17' apart 
and more than one hundred would appear within 
tho central maximum Tho difference betwoen the 
patterns of X ray diffraction and electron diffraction 
is apparent, it is not merely one 
of angular scale hor the row to 
act as a unit, it is necessary that 
f(I-cos ^) = ^ 8 /2<X When £ is 
small, t4> y j 2 is a small quantity of 
the second order, and the condition 
is readily satisfied for directions of 
electron diffraction and crystals of 
tho order of 100 A in thickness 
In the case of X rays, the ‘ cross 
grating * spectra fall outside the 
central maximum when tho crystal 
is more than one or two atomic 
planes thick, and we have the 
familiar effect that only one dif¬ 
fracted beam is formed at a time, 
and that only appears when the 
crystal is correctly oriented 

Wo may picture electron dif 
frtu tion by a small crystal as 
follows Whenever the crystal is 
so oriented that a zone axis (iow 
of Bcattoruig points) is approxi¬ 
mate! y parallel to the moident 
beam, a complete cross-spectrum 
flashes out The cross gratmg is the projection of the 
crystal on a plane at right angles to the zone Such 
an orientation is a very special case More generally, 
when the crystal is so onentod that a set of planes 
is nearly parallel to the rays, the crystal acts as a 
line grating and forms several orders simultaneously 
on either side of the central beam 

Both cases are shown m Fig 2 A powder photo 
graph, taken with a coarse powder, has spots on the 
Debye Schorrer rings due to individual crystal grains 
Those spots, in the case of electron diffraction, mostly 
occur in pairs symmetrically placed on either side of the 
central spot Each crystal gram is obviously diffract¬ 
ing spectra to both sides simultaneously The effect is 
very marked in powder photographs of sodium fluonde, 
where more than one order often appears on either 
side, but these photographs are difficult to reproduce 
here Fig 2 (6), which shows the same effect, is taken 
with crystalline matter in a collodion film, and the 
centro symmetry is very striking In Fig 2 (a), a 
single crystal chances to have a zone axis parallel to 
the beam, and the complete cross spectrum appears. 
Those sheets were less than 100 A in thickness 

We were privileged to hear recently a lecture by' 
Dr Eisenhut m which slides of similar cross gratmg 
spectra produced by single crystals of cadmium iodide 

•OP Thomson (" Wave Mechanic* of Free Electron* ", p 72) refer* 
to the Mine feature in dbcuMtng the extent of the electron wave packet 
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and iron oxide (Fe,0 4 ) were shown (0 Eisenhut and 
E Knapp, I G Farbenmdustne Forschungs Labora 
tonum, Oppau) 

This explanation is only partial, because the 
patterns are often more extended than any broad 
central diffraction maximum which is probable The 
central maximum can be seen in Kikuchi’s photo 
graphs (for example, Fig 5, loo cit), but the corre 
spending mica thickness proves to bo 200 A , which is 
much smaller than Kikuchf s estimate for the sheets 
he used In the single crystal photographs, the pattern 
is sometimes so extended as to indicate impossibly 
small crystal thicknesses It is interesting to note, 


however, that theoretically a small throe dimensional 
crystal produces the effect of a two dimensional 
grating and gives a number of diffracted electron 
beams simultaneously Its dimensions at right angles 
to the beam can be sufficiently great to give a sharp 
cross grating spectrum, while an equal depth in the 
direction of the beam is insufficient to bring in tho 
third condition for interference 


with entirely different techniques, have obtained 
results such as, say, 126 ± 50 and 128 Jt 60 respectively 
is far more likoly to be in the vicinity of either value, 
and therefore far liettcr established, than if a single 
observer had obtained say, 102 dr 4 and 152 ± 6, using 
tho same method and apparatus What is true of the 
constancy is also true of any law of variation 

(2) In my letter, I have limited myself to deter¬ 
minations made in tho present century This does 
not mean at all that I have rejected values obtained 
before which were acknowledged as being reliable 
Those who quote these earlier values without having 
made a thorough investigation, such as that which was 
published in Nature, Sept 
17 anil Oit 22, 1927, little 
iealiso how thoy allow them¬ 
selves to be misled by a mere 
number alongside a name 
The value 299,853 obtained 
by Muhelson m 1882, for ex 
ample, has been mentioned aft 
disproving a decrease of the 
velocity of light, when con 
sidored together with the four 
determinations I gave in my 
letter The fact is overlooked 
that this determination is one 
of three, made on relatively 
short bases, and therefore 
more hablo to be affected by 
systematic errors of a given 
magnitude than the values 
obtained over very long bases 
or with a technique giving 
results of an equivalent order 
of physical a< curacy, such as 
that of Karolus and Mittelstaedt, m which the high 
order of frequency of interruption of the luminous 
beam compensates for the shoi tness of the base Those 
three values are 

Michelson 1879 5 299,910 ± 50 km /sec 

Newcomb 1882 7 299,860 -t 30 „ „ 

Micholson 1882 8 299,853 f 60 „ „ 



W L Bragg 
F Kirchnfr 

Munich, March 1931 

1 Japanese Journal of Phy/nrs, vol 6, No 1 
• NATPRE, 123, 604, April 20, 1020 
' Nature 124 125, July 27, 1020 


The Velocity of Light 

In a recent discourse broadcast by the BBC, 
reference was made to my communication in Nature 
of April 4 on the subject of the velocity of light Two 
objections were presented to the deduction that the 
velocity of light decreases, derived from the values 
quoted , those must have occurred to the readers of 
my letter, so that perhaps I may be allowed to refer 
to them briefly 

(1) The possible errors do not rule out the possi¬ 
bility that the values are evaluations of a constant 
I stated this myself Physicists, however, are apt to 
overlook the fact that possible errors are no guide 
whatever in such a case as the one occupying our 
Attention They are a mere mathematical guess as 
to the accuracy of any individual determination, and 
no more They leave entirely out of account the fact 
that observers, methods, apparatus, conditions, etc , 
may be different Of course, identical results from 
different observers have more weight than if the 
observers were the same person, and similarly for the 
methods, apparatus, etc For example, the value of 
a constant for which two different observers, working 


They were obtained by two observers m close relation¬ 
ship, using the same method and the same expori 
mental technique, with apparatuses which were 
similar , they constitute a set of their own, being 
tho only observations mode on such short bases (ex¬ 
cluding the pioneer experiments of Foucault, which 
are admittedly mere attempts to ascertain the possi 
bihties of the method) Now, each of these observa¬ 
tions gives a result smaller than tho one before ! The 
one before that of 1879 5 is Cornu Halmert’s value, 
299,990 ± 200 They, therefore, demonstrate a de¬ 
crease of velocity, during the period which they cover , 
at any rate, their distribution along a perfect straight 
line, which, moreover, points exactly towards Cornu* 
Helmert’s value, cannot be said to bo accidental, any 
more than their agreement m giving a constant value, 
if they did so, could be said to bo accidental ! 

I have treated the whole question at full length m a 
senes of articles in Ciel et Terre (Bulletin de la SocxiU 
Beige d'Astronorme, 1927-1931) In these, I establish 
the twenty two coincidences referred to m my letter 
There is not a single one against a decrease of velocity 
Can this be accidental? 

Another point to be remembered is that the method 
of tho revolving mirror, used by Michelson, is based 
on assumptions which, to my knowledge, have not yet 
been proved, namely, that the laws of oblique reflec¬ 
tion on a moving reflecting surface, having a speed 
which is small compared to that of light, are the same 
as if the aurfaoe was at rest, and that the laws of 
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reflection of a pencil of light from a source, real oi 
virtual, having a transverse speed of the same order as 
that of light, an the same as if the source was at rest 

M K J < rllEUUY PE BRAY 
40 Westmount Road, 

Eltham, S3 E 9, 

April 23 


Deep-Focus Earthquakes 

With reference to Mi Scmse’s letter in Naturf of 
Mar 28, p 480, a few additional rcmaiks com tramp; 
dec plexus taithquakcs may be of interest Such 
eaithquakes aie comparatively mie occurrences, ami 
in the year's 1 018-192b the late Prof R II Tumor 
repotted only 138 m the “ International St ismologiral 
hummai v ’ 

Turners vtiy gioat focal depths, amounting in 
one instanti to 0 090 of the earth’s iadms below 
nonnal had to some extent fallen undci suspuion, 
for thus* masons 

(1) Hw depth of 0 040 for a nonnal earthquake 
shock is ceitainlv faulty , the Montana caithquako 
of June 28, 192*i examimtl hv Bycrlv, was not fountl 
by 'lunar to havi an abnoimally high focus, yet 
Jtfficvs was able to show that the tunc distante 
cm\e ngieed with that fount! foi the Jersey and 
Rut fmd eaithquakes of 1927, foi whith the fot i 
weie It sk than 20 km deep, am! he fuithennoie 
dtxiuctd fiom Byeily s evuve a sot of coireactions to 
the Zopput/ Turuci tahks tliat agreed with a st t 
inteired by Tuinei tiom the residuals of a vci\ large 
nuinbei of earthquakes 

(2) I mutts estimates of focal depth dt ponded 
upon Knott s seismic iap whith wei< in turn uilcu 
la ted fiom the Zopputz Tumt r tables, the known 
errors of these tables, paituulailv foi small epi 
tonttul distances, inquire a ic vision of Turner's focal 
depths 

(3) The cult nil test had not been applied to 'I urnu’s 
deep fot us eaithquakes that in view of a general 
icoipioeal theorem m d\namics, the amplitude of a 
Hurface wave generated by a deep foi us disturhanc o 
should be small if the amplitude of the disturbance 
of a wave of that typo is lolativcly small at the depth 
in question (cf H Tcffteys ‘The Eaith \ 2nd 
odn p 13(i) Actually, the pioseruo of L and M 
readings in tho “ International heismological Sum 
maiy ” for many ot the carthcpiakos of supposes! 
veiy deep foil seems prana fane to constitute a 
valid objection to presuming foci of these depths 

As regards (1), it seems definite that Turner’s 
value of the normal focal depth must be abandoned, 
(2) awaits the thorough testing of much improved 
tables, but a definite answer may be expected in 
the neai future, (3) has ncontly been the subjei t 
of a detailed investigation, and tho Jesuit which I am 
publishing in tho forthcoming number of Uerlands 
Heritage entirely supports the idea of abnormal focal 
depth, at any rate foi the additional focal depths of 
0 040 and more, a further investigation is being under 
taken for depths of Iohs than 0 040 below normal The 
typical deep focus eaithquake ih most interesting 
most of the energy is carried bv body waves, and 
P> PP f PPP f S, SS y &SS are of very groat amplitude, 
at tho time where L and M normally appear theio 
is a disturbance which is just the general motion 
foi responding to tho dying down of the distortional 
waves This weakening of the normal longwave phase 
is of (ourso, ono of the distinctive featuies that Mi 
Serose refers 

There is ono paitial Exception to the previous 
statement Although the normal L and M phases 
are practically absent from the shocks of veiy gloat 
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depth, the phase known as G t Gutenberg’s “ Early 
Long Wave ”, of velocity about 4 4 km /sec , la 
often still discernible, although of lather small 
amplitude It is to be expected that this wave of 
very long period should be sensible at mu<h greater 
depths than the long waves of the nonnal L and M 
phases 

There is no difficulty in explaining the recorded 
L and M of the ‘ International Seismologual Sum¬ 
mary ” A giaph shows at once that they are some¬ 
times G , but moio often the large amplitudes of S t 
SSy SStS, so conspicuous in theso deep focus shocks, 
arc mistaken for surface wave? 

Tt is gieatly to be rogietted that Prof Turner, 
who carried out ho many of the pioneer mvestiga 
tions of focal deptlis and to whose energy and on 
thusiasm then systematic study and renoit m the 

International beismological Summaiy *’ are due, 
hftH not lived to see the confirmation, both by the 
reciprocal theoicm argument adduced by I)i Jeffiey> 
and by the important method discovered by Mr 
Sciasc, of the occiwronfo of abnonnally deep foci 

R Stonelev 

Tho l niversity, Leeds, 

April 17 


Opacity and Stellar Structure 

Thk emission of the nucleai 7 lays fiom iadio 
active elements is accompanies l by the photo 
elections emitted fiom the atom giving rise to the 
7 radiation This has been described by libs 1 op 
the internal photoelec trie effect lor a long time, 
tho obvious explanation has been that the 7 ray ip 
sometimes absorbed by the extianucleai oUm tron 
whu h is emitted with the eneigy given by the Einstein 
ecpmtion Calculations based on this view, mack 
recently by Casimn, lead to the conclusion that 
the probability of omission of the photoelectron n 
about 1/10 to 1/30 of that expeumentally observed 
Thus, foi Rat 7 my ot energy b 12 * 10* volts 
experiment shows that in 994 disintegrations out ol 
1000 the 7 ray escapes and m 6 it is absoibed Thoie 
foie, the value foi tho probability of ftbsoiption le 
fix 10 3 , whilo tho calculated value for this case n> 
only 0 40 x 10 3 that is the experiment show* tht 
atom to possess about ten time8 more opacity for tU 
7 radiation than 18 indicated by lakxdation 

The wave mechanics 3 does suggest, howevoi, e 
different kind of energy transfer between the nucleus 
and the outor election that is energy can pas* 
directly fiom the nucleus to the election without the 
intervening process of the emission of radiation in 
the nucleus and its absolution by tho electron taking 
place This may be called a radiationless energy 
txansfer, and in fact tho experimental lesults taken 
in conjunction with the calculations of Casimn 
indie ate that such radiationless transfers are tan tc 
thirty times more frequent than tho radiational ones 
We now turn to the Htellar structure 

Tho recont investigations of Prof Milno 3 hav« 
led us to consider every star as made up of a do 
generate core surrounded by a gaseous envelope 
In the case of white dwarfs this gaseous envelope 
is negligible The important question m connexion 
with the theories of stellar struc ture is that of opacity 
The greatest difficulty of the theory of Eddington 
has been that it demands stellar opacities about ten 
times higher than can be allowed by physical con 
siderations It has been said 4 that Milno s theory 
only enhances this discrepancy 

Tho purpose of this note is to suggest that Milne’i 
theory is capable, at least qualitatively* of over 
coining this difficulty In the degenerate core 
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because of the interaction between the elections, 
there is a finite probability for the energy (and 
momentum) of an electron in one pait of the coro to 
pass directly to another electron in some other part 
of the core without tho interveiling process of radia 
tion taking place that is, m the degenerate core the 
transfer of energy mostly takeH place by the radiation 
less process and this eneigy is then converted into 
radiation m the non degenerate envelop© surround i ng 
the core Because the energy is transferred by the 
radiationless piocess, the ‘ opacity ’ may be (as in the 
case of the radioactive atom) consider ably higher 
than it would be if this transfer of eneigy took place 
in the form of radiation Wi may thus connect the 
discrepancy in stellar opacity to the same cause as that 
of the internal photoelectric effect m the atom 

Another interesting point which may be mentioned 
is that of tho emission of high speed electrons fiorn 
tho white dwarfs, winch are almost completely do 
generate, and hence the chant es of collision for an 
escaping electron are very small These high spt ed 
electrons nnU in some cases have energies comparable 
to the cosmic radiation In fact, it can be easily 
seen that due to this electron escape a black dwaif 
will lose almost all of its mass —the final state of a 
black dvarf is a diffuse mass Those considerations 
will be published < lsowhorc in detail 

D S Kcvthari 

45 Belvoii Road Cambndge, 

April Ml 

1 Filin a \tr\ ludil account In phtn In Sconce Rroyrraii April 31, 
p 61 r . 

1 Fowler,/Vw Roy S or \ol 120 p 1 
1 Millie Mon \ot Hoj/ Ant S or , \ol 01, p 4 
4 Otmermtoru, Feb J03J p 30 

Coherent Expanded Aerogels and Jellies 

1 he coiituuiity of the liquid permeating jellies is 
demonstrated bv diffusion synoresis, anti ultia 
filtration, and the fact that the liquid may be loplacod 
bv other liquids of veiv diverse chaiactor indicates 
cltaily that the gel structure may he independent of 
the liquid in which it is bathed Hit hoi to the attempt 
to remove the liquid by evaporation lias resulted in 
shrinkage so gnat that the effect upon this structure 
may be profound 

Mr Charles Learned and I with the kindly assistance 
and advice of Piof J W Me Bam, undertook to test 
the hypothesis that the In pud m a jelly can lie 
jeplaced by a gas with little or no shrinkage Oui 
efforts have met with complete success 

The procedure that we have adopter! is as follows 
The 'elly is first formed in a suitable liquid in dilute 
form Tho liquid is then leplacod by anothei which 
does not dissolve the structure and has a reasonably 
low cntical temperature Alcohol lias pioved quite 
satisfactory for most of the lnoigamc gels, other has 
advantages in the case of easily reduced substances, 
and propane was used for all of the organic jellies 
In making the replac ement, it is necossai y that each 
liquid used be completely miscible with both that 
which precedes and that which follows it Bor 
example, water may be replaced by alcohol and then 
by ether Mere evaporation would inevitably cause 
shrinkage However, the lelly is placed in a closed 
autoclave with an excess of liquid and the temperaturo 
is raised above the critical temperature of the liquid, 
while the pressure is maintained at all times at or 
above the vapour pressure, so that no evaj>oration of 
liquid oan occur and consequently no contraction of 
the gel can be brought about by capillary forces at 
its surface 4 

When the critical temperature is passed, the liquid 
has been converted directly into a permanent gas 
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without discontinuity The jelly has had no way of 
1 knowing 1 that tho liquid within its meshes has 
bee ome a gas All that remains is to allow the gas 
to escape, and them is left behind a coherent aerogel 
of unchanged volume 

Silica aerogel with a density so low as 0 1 is very 
easy to prepaie, and we have piopaiod some with a 
density of only 0 02 The silica aeiogels nio highly 
opalescont, although quite transparent , they display 
a glassy fracture and small pieces emit a mi tallic nng 
when dropped 

So far, we have pi ©pared silica alumina, nickel 
tartarate, stannic oxide, tungstic oxide, gelatmo, 
agai, niti occlluloso, cellulose, and egg albumin aerogels 
and see no leason why this list may not be extended 
indefinitely Apait from the scientific significance 
of these observations, the new physical pioperties 
developed in the materials aie of unusual interest 

S S Bustler 

College ot Ihi Pacific, Stockton and 
Stanfoid University California, 

Apul 8 


Two Modifications of Liquid Nitrobenzene 

Ihf changes of dielectric constant and density of 
liquid nitiobenzciie with tempeiature, studied by one 
of us (J M ) and described m communications to 
Naiure, suggest that at 9 /T the liquid imdi rgoes an 
energy tiansfomiution analogous to that found for 
liquid helium by M Wolfke and W H Keesom, 1 and 
for liquid cthvl ether by M Wolfke and T Mazm 2 
To confirm this supposition wo have made a study 
of the heating curve of carefully chemically puiihed 
nitrobenzene Nitrobenzene cooled to a temperature 
lowci than the point m question (tT V )was contained 
m a Dewar vessel provided with a nickel plated 



Fig l 


refrigerator We have studied the change with time 
on gradually increasing the ternjioiature of mtro 
benzene which was isolated from all external dis 
turbances 

The platinum resistance thermometer, calibrated 
with the aid of the standard thermometer of the 
Cryogenic Laboratory at Leydon, was used as a stirrer 
The expeiunents weie repeated threo times and 
they show that at 9 5° there is a distinct slowing down 
of the rate of change of temperature (see the pait .4 B 
of the curve, Fig 1) Tho parts of the curve above and 

below the point 9 5° are parallel straight lines, which 

U 2 
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shows that the specific heat of nitrobenzene does not 
undergo a change at 9 5° 

This phenomenon is a third case of appearance of a 
transformation point for two different modifications 
of a liquid M Wolfke 

J Mazur 

Physical Laboratory, 

Technical Institute, Warsaw, April 4 

1 Comm l>Men 1006 

* NATURE lZfl 6S4, Nnv ] 1930 UR Sn Soc Poion rff Phynqu* t 
5, S , 1931 

Adsorption of Hydrogen on Charcoal 

In connexion with the recent development of tho 
theory of aclivation of adsorption processes by H S 
Tajlor (J A C S , 53, 578 , 1931), it may be interest¬ 
ing to note that a * Norite charcoal, which adsorbed 
practically no hydrogen at room temperatures, ad 
sorbs hydrogen at increasing rates as the tempera 
ture is raised Thus, when 1 17 c c hydrogen were 
admitted to tho charcoal at 395° C , the pressure fell 
from 0 514 cm to 0 070 cm after 9 hours, about 1 c c 
of gas lieing adsorbed At 340° C , with an admission 
of 1 19 c c , the pressure only fell from 0 572 cm to 
0 251 cm in a similar period, showing a much smaller 
and slower adsorption of hydrogen than at 395° C 
At temperatures below 200° C the rate of adsorption 
is too slow to be measurable F E T Kingman 

Department of Physical Chemistry, 

University of Bristol 

The Wall of the Cotton Hair 

Measurements of tho dimensions of cross sections 
of cotton hairs ha\o been obtained by us at Giza, in 
some preliminary studies for toclmological purposes, 
of different pure lines of Egyptian (otton On plot 
ting correlation diagrams between tho thickness of 


The nomograph lines drawn on this diagram are 
self explanatory, excepting perhaps those of equal 
cell diameter, which ore the result of the fact that a 
fully thickened hair cannot collapse at all, so that its 
ribbon width is identical with the cell diameter, 
contranwise, a very thm walled hair collapsed until 
its ribbon width is almost equal to half the circumfer¬ 
ence of tho cell 1 Strictly speaking, these lines should 
not be straight, also there are small sources of error 
in measuring tho ribbon width of very thm walled 
hairs, but we can disregard these minutiae for the 
present purpose 

The outstanding feature is that the correlation axis 
tends to follow the curved lines of equal cross sectional 
area Otherwise stated, the volume of cellulose 
forming material which enters each cell would be 
approximately constant if the cells were of equal 
length A strong cross checking observation lias 
been formerly recorded by one of us 1 in the fact that 
variations of wall thickness during the whole fruiting 
season are not of linear dimensions, although the 
quantity measured is a linear one, but they are 
definitely of square dimensions, that is, areas This 
result is, however, not Bimply a matter of volume of 
cellulose, because the hair weight per centimetre is 
known to be nearly constant for all lengths of hair,® 
so that we cannot describe the wall thickness os being 
conditioned by the area of primary wall surface which 
has to be covered m spite of the fact that it is so con 
ditioned by the perimeter of the tube Thm curious 
discrepancy may help to illuminate the mechanism 
of cellulose dejxisition 4 

Actually tho diagram shows that in the colls of 
larger diameter the wall is even rather thinner than a 
strict adherence to constant area would suggest , the 
curvilinear correlation axis (not <liawn) crosses the 
79 m* line 

A problem of the cell wall as yet unsolvod is 



the cell wall and the ‘ ribbon width * (the maximum 
diameter of the collapsed cell tube) we have detected 
several facts which are of excejftional interest to plant 
physiology as well as to technology A characteristic 
diagram is here reproduced (Fig 1) 
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whether thin walls have the normal number of growth- 
rings, or whether they aro thin because only a few 
growth-rings have been deposited The form of the 
lower boundary of the group of dote (bounded as it is 
bv the 28 m* line) strongly suggests that everv one of 
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the two hundred cells measured has undergone the full 
sequence of growth-ring deposition , otherwise there 
should be thin walls among the small diameter hairs 

The form of the upper boundary, showing that a 
lumen the radius of wnioh is about one fifth of the cell 
radius is normally left unfilled, is of physical interest, 
as will be seen presently 

A result of technological importance, both to 
cotton spinner and cotton grower, relates to the 
question of * nep ’ These hairs (which have walla so 
torn that they easily roll up into tangled bundles 
dunng their passage through the machines) are seen 
m this diagram to be predominant in the cells of big 
diameter, and to be absent among smalt diameter 
cells Formerly one had imagined that they would 
be found in all diameters 

Lastly, we would point out that care should be taken 
in translating such data as these, drawn from the dead 
dry hair, into terms of growth and development We 
have found that the frequency diagram of cell diameter 
undergoes remarkable modifications accord mg to the 
condition of the hairs when measured Living hairs 
measured from the green boll are much larger than 
the dead hairs, and these again are much larger than 
hairs ‘ swollen 5 with caustic soda to restore them to 
cylmdncality, m Harland’s method 6 But, whereas 
the Bhapo of tfio frequency distribution ib unchanged 
between the living hair and the soda troatod hairs, 
the case is quite otherwise with the dry dead hairs , 
these have a far more compact distribution, and we 
have verified by direct soarch through our material 
that the thick walled small hairs actually enlarge 
their diameter when the irreversible loss of water 
takes placo at death , their centre is in compression 
when alive, presumably through convergence of the 
space lattice columns of the fibnls towards the centre 
This inference is cross checked by Slater’s unpublished 
observation, that the core of a cylindrical hair is more 
rigid than its periphery In the thin walled hairs, the 
removal of the water lost irreversibly after death 
allows the periphery to contract, the outer growth 
nngs, primary wall, and cuticle are thus in a state of 
tension, which accounts for the fact that most cross 
sections of the dead cell have a crumplod appearance, 
unless the wall is more than half a radius in thickness 
On softening with caustu soda, this tension relieves 
itself and the diameter decreases still further, even m 
the thick walled small hairs 

It is remarkable that the physical properties of the 
cellulose wall should result in presenting to the cotton 
spinner a much more uniform product than is pro 
duced on the plant, even though the plant has already 
done its best tor him by making hairs of fairly uniform 
weight out of cells the diameter of which varies greatly 
Thus, in the present diagram, the range of cell 
diameter from 5 to 19 microns (m) might be expected 
to entail a range of cross sectional area from 25 to 361 
(being the squares of these diameters), whereas the 
actual area range is only from 26 m 8 to 220 m 8 
C H Bbown 
Abd El Ghaffar Selim 
W Lawrence Balls 
Ministry of Agriculture, 

Botanical and Plant Breeding Section, 

Giza, Mar 22 

* W L Bills, Development and Properties of Raw Cotton , 
London, J916, p 143 

j 1 W L Balls. " Growth Fluctuations during the Development of 
Seed Cotton ", Ttch BuU, No 101 Min of Agrtc , Egypt 

* W L. Balts, Studies of Quality In Cotton London, 1928, p 154 
Also Iyengar. R L N , and Turner, A J , The Weight per inch of 
Fibre* of different Lengths ”, Indian Cent, Oott Comm , Tech BuU, B, 
No 7 

4 Fierce, FT," Mechanism of Growth in the Cotton Hah- * , Trans * 
PmuimfSocj No 116, 28, part 12, 1930 

\ Calvert, SI . and Harland, 8 C , An Approximation to the Original 
Cell Diameter , Skirky Inst Mm oirr, vof 2, No 29 
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Plankton Changes on the Coast of Ecuador* 

I hope some oceanographer will be prompted to 
write at length some explanation (1) of the erratic 
behaviour of El Nifio and (2) of the lenses of foul 
yellow water of which Mr G Shoppard writes in 
Nature of April 25 May I make two suggestions ? 

The coolness and fertility of the Humboldt water 
is due to the up welling of water from the depths to 
replace surface water blown westward by the pre 
vailing off shore winds of Peru and Chile In Yachting 
of March and April, I read that the sailing yacht 
Carlsark , in six wooks of a voyage across the 
Atlantic last year, in the trade wind belt had only one 
day of north east trades—and that, the first day out 
of Santa Cruz Might, not the cause of EL Nifio over 
coming the Humboldt bo due to a similar failuro of 
the south east trades over the Andes ? 

Winter gales pile up soa wrack in the salens of 
Scotland’s west coast Several such inlets have the 
appropriate place name of Brennfort (stinking port) 
With an off shore wind and a high spring tide, I have 
seen huge areas of this putrid weed earned out into 
the sound in summer time May I suggest, though 
unfamiliar with local physiography, that the prevailing 
in shore wind of the Bay of Panama chokes up lagoons 
with rotting sea ware, and that, concurrently with 
high tides, a reversal of the usual wmd, for example, 
by the north east trades crossing the Isthmus, might 
carry out the stagnant water to jom Rl Nifto ¥ 

I fear this is not a sufficient cause for the vast 
volume of putrid water that created such havoc 
among fish and birds off the Peruvian coast some 
six years ago I have heard that boats painted with 
white lead turned quite black That extensive miasma 
might have been due to volcanic action in tho seas 
round tho GalApagos Wilt iam Semple 

Milo Ash, Dumfries, 

April 27 

Mr G Sheppard’s letter under this heading, in 
Nature of April 25, directs attention to a matter 
which may be of serious importance Apparently, 
the foetid plankton accumulations described were 
dead material Years ago, when oil began to be 
discharged upon the troubled waters of the oceans, 
some of us suggested that the, plankton might suffer 
Since then, multitudes of birds have boon cast dead 
upon our shores enwrapped in oil Occurring as these 
discoloured patches do, m the steamship lanes, they 
may be but a fulfilment of our prediction—one which 
sooner or later must come true we cannot for ever 
am agatnst Nature Has any attention been paid to 
such possibility by those who are studying the 
problem ¥ Forced by modern sanitary practice to 
send our phosphates to sea, it will bo strange if 
revenge be taken, through the oil wasteis who are 
everywhere fouling the ways of life tlirough their 
interference with the recovery of phosphate by 
plankton Henr\ E Armstrong 

55 Granville Park, 

Lewisham, S E 13 

The Mode of Action of Insulin 

In a consideration of the mode of action of insulin 
it is of some importance to know the equivalent 
relationship between the amounts of hormone and 
dextrose, tnat is, the number of molecules of dextrose 
equivalent to one molecule of insulin Up to a recent 
date thia ratio was not known, on account of lack of 
knowledge of tho molecular weight of insulin A recent 
communication to Nature 1 from Prof The Svedberg 
hew, however, provided the necessary information on 
*this point The molecular weight of 36,100 deduced 
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by Prof bvodbug is in agreement with the phytic<> 
chemical behaviour of insulin, anil is of the same oilier 
as those of ovalbumin and Bence Jones protein 

According to the extensive dct< rininations of (All 
bane Marks, Stott, and Tievan , 3 one international unit 
of insulin is equivalent to 1/24 mgm of crystalline 
inHulin 1 he weight of dextiose winch tins amount 
of insulin will remove from the blood is piovuled by 
data fiom the standardisation of insulin by the fall 
of blood sugar in the rabbit Assuming that the blood 
of ft labbit averages 1/13 of the total weight the mean 
of the blood sugar decieaso in 174 rabbits (staivid 
for 24 hr ), following injection of one unit of insulin, 
amounts to 100 mgm of dextrose In ordt t to obtain 
this figure (foi which I am indebted to the Phaimaco 
logical department of these laboratories) the maxi 
mum chop of blood sugai level has been taken The 
tine figtne is piobftbly higher, foi although the d< 
cieosoel blood sugar level inhibits the physiological pio 
duction of insulin, the resulting liver glycogcnoly his 
would tend to prevent the minimum level being 
attained This glycoge nolysia is subnonnal m rabbits 
starved for 24 horns 

The only other hguie available in the liteiatuie is 
that due to Bouckaert et a /, 3 who found that in oidci 
to maintain a normal blood sugar level in rabbits 10 
eeiving part nteially 1 26 gm of dextrose poi kgm pel 
hour, the injection of 6 8 units of insulin pci kgm per 
hour was necessary Tins indicates that one unit of 
insulin is equivalent to 185 mgm of dextrose I have 
taken a mean value of 150 mgm as the eh xtiose eepn 
valent of one international unit of insulin Tit nee it 
follows that 1 gm of insulm will remove *1600 gm of 
dextiose, or using the value of *15,100 for the molt 
cular weight of insulin, one molecule will umnve 


3600 35100 . 1 j , 

jgy , or approximately Hoven hundred thou 

sand molecules of dextiose Thus, thtre is no possi 
bihty that the action of insulin m lomovmg dextiose 
fiom the organism is a stoicluometncal one d< pc nding 
on the pieaence of a number of certain active gioups 
ui the insulin molecule h O Howitt 


Research Department, 

Messrs Boots Puie Diug Co , Ltd , 
Nottingham 


■ Mar 21 Hill, 418 

1 RiocAem J »3 W7 H>27 

■ Arch intern phj/fnol 31 ISO 1U2'1 


Singlets of the Two-Eleetron Spectra 
B II, C III, N IV, and O V 

In a recent analysis of ( III the absolute term 
values of singlets and triplets could be mdejHnidently 
determined from tlie D series m both systems The 
difference 2 LS 0 - 2 3 P t was obtained as 52 380 fc 200 
cm -l , which conclusively proves that \2297, ^43524 
cannot be the intercom bum tion luie, propoHael by 
Bowen and Millikan 1 Indeed, no such line has been 
found, m agieemeut with the improbability of a 
< hange of 9 m a spectrum with such small j separations 

The strong C III lines X2297 and 1247 are identified 
with transitions to the normal 2 s 2 p l P x from the two 
deej) terms l D t and hV 0 , arising from the configuration 
2p 2p The terms thus obtained are checked by a 
large number of combinations with higher singlet 
levels 

In consequence of these identifications, the corre 
spondmg transitions in B II are taken as the linos 
X3452 and 1842, previously thought 1 to be 2 l S~ - 2 t P l 
and 2 i P 1 3 hv 0 Using tlie irregular doublet law, 
the combinations 2S - 2P , 2P - 2 D\ and 2 P - 2S' 
are then found foi N IV and O V as shown in the 
accompanying tables Three of the tabulated lines, 
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B II 2P - 3D, B II 2 S - 2 D, and C III 2 S - 2P, were 
given their right assignment by Bowen and Millikan 1 
The tonus are calculated from 2 P -3D on the 
assumption that 


3 D - Z * 


1O0,737J 

32 


which was very closely verified foi C 111 bv 5 members 
of the D series The n* for D' and *S' are referred to 
the 2 p state of C IV 



2 /' If) 

1* ip *Pi 

IS- 2/ 

2* 2* 1 S t 

B II 

72,511) 

1478 

121,291 

1 90 

73,396 

1362 

194,687 

1 50 

t III 

174,131 

574 

283,868 

1 86 

102,351 

977 

38b 219 

1 60 

n rv 

298 525 
335 

493,613 

1 89 

130,687 

765 

624,300 

1 68 

O V 

451,819 
220 

758,644 

1 90 

158,795 

629 

917,439 

1 73 


IP-11) 

2p 2p 1 /J| 

IP -2 s 

2p 2 v lv >. 

B IT 

28 966 
3452 

92 325 

1 77 

54 204 
1842 

67,027 

1 95 

( 111 

43 524 
2297 

240 344 

l 80 

80 168 
1247 

20 4 700 

l 92 

N TV 

58 189 
1724 

435 424 

J 85 

104 676 
955 

488,937 

1 93 

O V 

72 924 
1171 

685 720 

1 87 

129 112 
774 

62<> 532 

1 04 


In the next table, 4D is determined from 2 A 3D, 
and then, confirming the term system stiong linos 
aio found in all the spectra at exactly the calculated 
position tor 2D -3D In C 111, 2*8' - 3D wus also 
found 



is- M 

3* > ■/*, 

21 ) - 3/* cal< 

21 ) - jrobw 

B II 

144,105 

09 4 

50 582 

2 95 

41 743 

41 740 
2306 

t III 

25S <141 
386 

127,278 

2 79 

113 00(> 

113,006 
884 

N IV 

404 524 
247 

219,776 

2 83 

1 

215 648 

215,652 

463 

O V 

580,828 

172 

336,611 

2 86 

349,149 

349,113 

286 


These transitions, 2 p 2p l D+ - 29 3/> l P x and 2 p 
2 p bSp - 2s 3p ! D,, are in accord with the Heisenberg 
selection rule 3 for two electron jumps, A/ l = ± 1 , 
A/ a =0 or +2 However, no trace has been found 
of the corresponding transition in the triplet system, 
2 p 2p % P - 2 9 3 p 9 P, agreeing with another form, 
Al, - t- 1, A/, - h 2, given as the Heisenberg rule by 
Grotnan 8 and Pauling and Goudsimt 4 It seems as 
if the observed data 111 1 1 III could be represented by 
the addition to the selection rule that the transitions 
— ± I, A/ 2 -0 are allowed only if AX = l 1 

Bkngt Edl6n 

Physics Laboratory, University, 

Uppsala, April 10 

1 I 8 Bowen and R A Millikan. Phye Rev , 36 , 810 , 1925 
1 W Heisenberg Zmt f Phyt » 841 , 1925 
a W Urutrinn UruphUthe Damtellung dor Spektren, etc I 
p 204, 1928 

1 L Vaullng and 8 Umidamlt The Structure of Line Spectra , 
p 03 1930 
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Modern Progress in Vertebrate Palaeontology * 

By Sir Arthvr Smith Woodward, FRS 


I N a paper read to the Zoological Society in 1880, 
Huxley remarked that the astronomer who 
had determined three places of a new planet could 
calculate its place at any epoch, however remote , 
and if the law of evolution was to be depended upon, 
the zoologist who knew a certain length of the coulee 
of that evolution m any given case, might with 
equal justice reason backwards to the earlier but 
unknown stages He accordingly surv eyed the back¬ 
boned or vertebrate animals both living and ex 
tmet, so far as they had then been discovered, and 
he defined the successive stages through which they 
must have passed before they ended in the higher 
warm blooded quadrupeds and birds which donn 
nate the world of life to day He pointed out how, 
m the existing world, most of the earlier stages 
are lepresented only by animals with veiv special 
adaptations to their sevcial mtxles of life, which 
give little idea of the variety displayed by animals 
of the same stage in formei geological periods He 
concluded that a multitude of extinct groups of each 
stagt hud still to bo revealed, most of those groups 
being shoit lived adaptations to the scveial spheres 
of life which weic open to them at the tune, and 
only a small proportion on the direct line of ancestry 
of the existing veitcbrate animals The actual 
links m the chain of life fiom the lowest to the 
highest rank must, therefoie, have been tompara 
tively few 

Even in Huxley s time theie were already indica 
tions of several more extinct groups than those he 
dealt with m Ins researches, but the fossils by which 
they were known weie too fragmentary to be satis 
faetonly interpreted During more recent years, 
those early discoveries have been supplemented by 
numerous collections fiom various parts of the 
world , while the methods of preparing and study 
mg even the most unpromising fossils have in all 
respects greatly improved Much progress has, 
therefore, been made in undeistanchng the relation 
ships of the extinct forms of life, and in using them 
for discussing the problems of organic evolution 
The vertebrates, especially, have proved remark 
ably interesting 

The earliest forei miners of the vertebrate animals 
(the Hvpichthyis of Huxley) have not yet been 
found among fossils, probably because they had 
no hard parts capable of being preserved in 
ordinary circumstances in rock They are still 
known only by then highly modified living repre- 
sentative, Ampkioxu* Huxley s second stage, 
however, that of the Myzichthyes, represented by 
the lampreys and hag-fishes at the present day, has 
now been identified among fossils exactly where it 
might have been expected It flourished especially 
in the latter part of the Silurian period, but ranged 
from the Ordovician to the Devonian It included 
free-swiminers like the Anaspida, lyhich have been. 

* lrom (ho Huxley Lecture delivered in the Imperial College of 
Science on May 4 
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found well preserved m file Upper Silurian (Down- 
toman) rocks of southern Norway and southern 
Scotland They had an external skeleton enough 
lo show that, while they agreed with the lampreys 
in the single narial opening and m the pouched 
gills, they had less degenerate jaws and possessed 
incipient paired pectoral fins They also resembled 
the larva of the existing lamprey in having the 
end of the body turned downwards into the tail fin 
They were accompanied by othei Myzichthyes, like 
the C/ephalaspidians, which were bottom dwellers 
and had both an external skeleton unci an internal 
head skeleton so well ossified that in specimens dis 
coveied in Spitsbergen, Prof Erik A Stensio, of 
Stockholm, has been able to recognise many of their 
lampiey like characters The surviving lampreys 
and hag-fishes, therefore, give no idea of the variety 
and adaptations of the Myzichthyefi in their prime, 
when they dominated the world of life 

The next stage, that of the Chondrichthycs, repre¬ 
sented by the existing sharks, skates, and ehima?r- 
oids, lias also lately been recognised as dominant 
in its proper place in the geological record Thanks 
especially to the researches of Stensio, it now seems 
cleai that duung the latest part of the Siluuan 
period and the Devonian period, when these fishes 
were in the fotefront of progress, they developed 
true bone both externally and internally They 
included the fiet swimming Acanthodians, which 
are very shaik like, but have long been puzzling 
because, although their skeleton does not consist 
of typical bone, it is of more complex structure than 
the hard tissue of any modem shark oi skate The 
Ch ond rich thy cs also include d the heavily armoured 
grovelling fishes like ('ocewteus and Dimchlhys , 
which are now generally known as Arthrodira 
Quite lately, Prof F Broih has described a skate- 
shaj)ed fish, Gonuendirui, from the Lower Devonian 
of Germany, which seems to combine the charac¬ 
ters of an Arthrodiran with those of a skate 
Also, not long ago, Prof P Pruvost found, in the 
Lower Carbomfeious of Belgium, part of a peculiar 
shark, (Wntoselache, which retains the remnants of 
the bones of an Aitbrodiran m the loof of its 
skull 

Huxley's next stage in the evolution of the verte¬ 
brates, that of the Herpetichthyes, or fishes which 
gave rise to the lung-breatheis as well as to the 
typical modern fishes, proves to be represented 
among fossils not precisely as he supposed it to be 
The Dipnoi, which he thought wero the ancestral 
lung breathers, seem now to be merely an offshoot 
which ended in the existing Lepulostren , Proto- 
pterun , and Ceraiodm The real links between the 
Herpetichthyes and the earliest lung-breathers or 
Amphibia are the osteolopid fishes, which begin 
just where they might be expected, in the Middle 
Devonian rocks 

The Amphibian stage occupied the foremost place 
Mn the world of life of the Carboniferous period, and 
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Prof D M S Watson has shown that some of its 
representatives during this period, the early stego- 
Cephahans, are remarkable links between the osteo- 
lepid fishes and the later amphibians 

The next or Hypothenan stage, winch flourished 
m the Permian and Tnassic periods, included the 
ancestors of the mammals besides those of the 
reptiles and birds Huxley did not recognise the 
former, but since 1880 the discoveries of Seeley, 
Watson, Haughton, and especially Broom, in South 
Africa, have revealed skeletons of cynodonts which 
can. scarcely be distinguished from those of primi¬ 
tive mammals In general appearance the skull 
always resembles that of a carnivorous mammal, 
and the teeth are arranged as if they were incisors, 
canines, premolars, and molars The teeth also 
differ from those of ordinary reptiles in having 
scarcely any replacing teeth Still moro remarkable 
is the lower jaw, which consists almost entirely of 
the pair of dentar^ bones, as in a mammal, the 
other bones being reduced to a little cluster behind 
where they articulate in the reptilian way with the 
quadrate bone of the skull In some of the bttle 
cynodonts which are no larger than rats (Ictido 
sauna), the quadrate bone is so small that it forms 
only part of the articulation for the lower jaw, the 
rest being formed by the Bquamosal bone, which 
extends to the whole of it in mammals Through 
the cotylosaunan reptiles there are indications of 
every gradation between these cynodonts and the 
earlier amphibians, so that satisfactory links 
between the lowest and the highest land verte¬ 
brates will probably soon be forthcoming 

It is especially interesting to note that the nearest 
approach of the hypothenan stage to the next 
higher or protothonan stage is made by species of 
comparatively small size , for when undoubted 
Prototheria first appear later in the Jurassic rocks, 
scarcely any of them are larger than rats When 
the first known representatives of the next higher 
mammalian stages of Metatheria and Eutheria 
follow them in the Upper Cretaceous rocks, the 
species arc of equally small size So far as palee 
ontologists have experience at present, all links 
between the greater groups of vertebrate animals 
are to be found among the smallest, not the largest 
species 

Owing to the fragmentary nature of the fossils, 
little can be said about the Prototheria, which 
are represented in the existing world only by the 
monotremes of the Australian region During the 
Jurassic and Cretaceous periods, they were over¬ 
shadowed by the reptiles which flourished every¬ 
where, and they seem always to have occupied a 
subordinate position Very little is known also of 
the earliest Metatheria and Euthena, which are 
represented at the present day by the marsupials 
and the higher (placental) mammals respectively 
They appear together in the Upper Cretaceous 
formations of western North America, and skulls 
of small Euthenans have lately been found by 
an American expedition in corresponding rocks in 
Mongolia. It is clear, however, that by the be¬ 
ginning ofthe succeeding Tertiary period, which 
has veil f)$en named ‘ The Age of Mammals \ the 
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chief groups of Euthenans were already diverging 
into the several lines which have eventually become 
more clearly separated and even agam subdivided 
In certain paragraphs of his classic paper of 1880, 
Huxley distinctly recognised these facts and bnefly 
stated them It is, therefore, cunous that he used 
parallel lines instead of diverging lines to represent 
the hypothetical pedigrees m his “Table of the 
Arrangement of the Mammalia ”, which has ac 
cordmgly been cnticised with some justification 

Huxley’s interest m the subject was first roused 
by the numerous discovenes of ancestral mammals 
which were being made m the ’seventies in the Ter¬ 
tiary land deposits of western America, and especi¬ 
ally by his visit to Prof O C Marsh in 1870, when 
he examined the great collection of fossils in the 
Museum of Yale University at New Haven At 
this time, Prof Marsh had just arranged a senes oi 
specimens to show the genealogy of the horses, be 
ginning with little four toed swamp animals which 
had low intelligence and crushing teeth, and ending 
in the largest one toed, plain roaming animals, 
which had a much superior brain and gnnding 
teeth Subsequent more elaborate collecting and 
research m the same rocks by Prof H F Osborn 
and his colleagues, of New York, have shown that 
the gradual evolution of the horses can sometimes 
be followed even in the most minute characters A1 
the same time, they have proved that the tracing oi 
genealogies among the fossil mammals is not so eas^ 
as was at first supposed, even when the specimen* 
are numerous and display well-preserved important 
features It now appears that in each group there 
is no single line of advance, but there are severa 
lines all changing in the same direction, only wit! 
slight differences and often at different rates These 
are generally assemblages adapted for somewhat 
different modes of life Such parallel development* 
have been observed in America among the fossi 
rhinoceroses, camels, cats, and other groups , ant 
they are especially evident in the extinct hoofet 
animals known as the Titanotheres, which hav( 
lately been desen bed by Prof H F Osborn in th< 
most exhaustive treatise ever devoted to a group oi 
fossil vertebrates There can, indeed, no longer b< 
any doubt that each great group starts its career lr 
geological time with certain innate potentiahtiei 
which we do not understand, but which compel al 
its members, however varied may be their respective 
adaptations and modes of life, to follow the sam« 
course to the end 

In the Old World, we have had fewer oppor 
tumties of following the evolution of the Euthenar 
mammals, because the fossil record has so far provec 
much more incomplete Among achievement* 
during this century, however, must be specially 
mentioned the discovery by the late Dr Charle* 
W Andrews of the pedigree of the elephants Ever 
in this case, we now realise that some remarkably 
changes occurred independently m more than on* 
line Among the later elephants, at any rate, there 
must have been several parallel senes evolving lr 
the same direction s 

The Old World, nevertheless, has its oompensa 
tions, for here we are able to study the most fascinat 
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ing problem of all among mammals, the ancestry 
of man himself There can now be no doubt that 
the man-like apes have always been restricted to 
the Old World, and that the ancestors of man must 
be sought among their ancestors Hitherto, we 
have not made much progress, but the few dis¬ 
coveries that have rewarded our efforts during the 
present century are decidedly encouraging In 
Huxley’s time, the only fossil man known which 
exhibited more resemblances to the ape than any 
existing man, was that of the race first met with in 
1856 in a cave in the Neanderthal, near Dlisseldorf, 
Germany His skull resembled that of the apes m 
its great bony brow-ridges , and his lower jaw 
lacked the usual prominence at the bottom of the 
bony chin Among subsequent discoveries, the 
fragment of skull of Pithecanthropus from Java has 
still more prominent brow-ndges , and a human 
lower jaw from Heidelberg has a still more ape like 
bony chin On the other hand, the equally ancient 
skull of Eoanthropus from Piltdown, Sussex, has a 
good forehead without brow ndges, and it ap 
proaches apes chiefly in its remarkable lower jaw 
and teeth Now we welcome the recent discoveries 
of skulls and teeth of another fossil man, Sinan 
ihropus , which have been made in a cave not far 
from Peking, m China These fossils date back to 
a geological period at least as remote as those of 
Pithecanthropus, Eoanthropus, and the Heidelberg 
man, and it is not impossible that they are more 
ancient They are, therefore, of extreme interest, 
and Dr Davidson Black’s preliminary descriptions 
and beautiful photographs of them show that they 
are specially important as displaying in combina 
tion several characters which m previous specimens 
have been separate and distinctive In top view, 
for example, the skull of Sinanthropus looks aston¬ 
ishingly like that of Pithecanthropus , with the same 
bony brow-ndges, but the frontal region and 
parietal bosses are more tumid, and the bone is 
much thicker The brain-caso is as thick as that of 
Eoanthropus , and the bone has the remarkably fine 
spongy texture which has previously been observed 
only in the Piltdown fossil The skull of Sinan¬ 
thropus is also low and squat, with the same broad 
base and peculiarly-shaped occiput as in Eoan¬ 
thropus It also has the modern-looking deep 
sockets for the articulation of the lower jaw The 
lower jaw and teeth of Sinanthropus, however, are 
more like those of Heidelberg man This combina¬ 
tion is indeed ounous, and each new discovery makes 
it more clear that modem man is the sole and suc¬ 
cessful survivor of many and very varied former 
approaches to the unique position which he now 
holds 

In conclusion, the question arises as to whether 
such modem advances as have been described here, 
m the study of fossil vertebrate animals, are 
definitely leading to a better understanding of the 
general principles of our science We may reply 
that the progress already achieved has, indeed, been 
helpful in this respect, and that it is now much 
easier to predict lmeages and the course of discovery 
than it was in 1880, when Huxley ventured on his 
pioheer essay We have made distinct progress m 
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correlating changes in the world of life with altera¬ 
tions in surrounding conditions, and we can often 
trace gradual improvement in adaptation to con¬ 
trolling circumstances 

It seems possible to recognise now even that the 
few fundamental advances in the evolution of the 
vertebrates have all coincided with widely spread 
“ revolutions of the globe ”, to adopt Cuvier’s old 
expression, which we may now use in a new sense 
The passage of the Myzichthyes into the Chond- 
nchtnyes seems to have occurred when fishes first 
ventured from the shallows into the open ocean 
The Herpetichthyes probably began in adaptation 
to the conditions of the fresh-water lakes, in the de 
posits of which we first find them During the 
Devonian period, when this adaptation was com¬ 
plete, the rocks show that there was widely spread 
desiccation in many parts of the world Conditions 
were, therefore, favourable for the origin of the 
amphibia, which seem to have appeared at about 
this time In the Permo-Tnassic period there were 
again most extensive deserts, and the speculation 
has been hazarded that the reptiles, which had then 
become established, were stimulated to activity and 
evolution by the need foi long journeys in search of 
food Some of the earliest reptiles, or Hypotheria, 
passed into the Protothenan mammals when genial 
conditions wore advancing The Metathonan and 
Eutherian mammals first began to spread and take 
the place of the vanished dominant reptiles at the 
end of the Cretaceous period, when there were 
world disturbances in mountain building and a 
cooling of the climate in large areas of the northern 
hemisphere Finally, man emerged from the ape 
grade probably in the northern hemisphere during 
the hard circumstances at the beginning of the 
Great Ice Ago in the Pleistocene period 

Direct competition between the representatives 
of one stage and the next seems rarely to have 
happened The giant laud reptiles, for example, 
which dominated the world during the Jurassic and 
Cretaceous periods, can scarcely have been exter¬ 
minated by the competition of the mammals, which 
were all very small and scarcely came in contact 
with them The mammals spread and flourished 
only when the lands had become practically vacant, 
and long after the reptiles had disappeared, even so 
late as the Lower Eocene period, there were still no 
land animals of any kind larger than a pig Simi¬ 
larly, the great sea reptiles which lived until the 
end of the Cretaceous period, were not exterminated 
by the whales which eventually took their place 
We now know that the whales originated only after 
the ichthyosaurs, plesiosaurs, and mosasaurs had 
vanished, and that even the comparatively small 
ancestors of the whales never entered into com¬ 
petition with these forerunners in their sphere m 
the oceans 

It is, indeed, probable that the procession of life 
which we observe has depended os much on the 
influence of surrounding conditions as on the in¬ 
herent characters and tendencies of the various 
groups of organisms themselves For a further 
understanding of the subject, therefore, geologists 
and biologists must still continue to co-operate 
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Engineering Research in Great Britain 


J AMES FORREST, who died on Match 2, 1917, 
at the agt of ninety one yearn, won connected 
with the Institution of Civil Engineers for fifty-four 
years, during forty of which he was assistant 
secretary oi secretary It was the ambition of his 
life to make the Institution the premier professional 
society in the world, and during his tenure of the 
secretaxyship the names on the roll of the Institu 
tion rose from between 800 and 900 to 0900, and 
the annual income from 13000 to £20,000 lit; re 
tired fiom office in 1890, but six years previously 
the Council, to mark its appreciation of his work, 
presented his portrait to the Institution, and a little 
later the membeis placed at his disposal a sum of 
£501* Foirest himself determined that this should 
he devoted to the establishment, of a .lames Foirest 
lectuieship, to he administered by the governing 
body of the Institution and in 1893, Sir William 
Anderson was chosen to deliver the first lecture m 
accordance with the trust 

AndeiNon s let tint was on the Intodqiendonce 
of Abstract Science and Engineering ’ Another 
lectuie, given in 189fi, w f as b\ Sn Alexander 
Kennedy, whose subject was ‘ Ph\sical Exptu 
ment in Relation to Engineering 

While these subjects gave a wjelt field over which 
the lecturer could roam at will, othei lectures have 
been devoted to some specific branch of t ngmoenng, 
as, foi example, the lectuie on ‘ Unsolved Prob¬ 
lems in Metallurgy * , delivered by Sir Robert Had 
field in 1900, and that on ‘ Unsolved Piobiems in 
the Design and Propulsion of Ships given by Dr 
Francis Elgar in 1907 but thioughout the entire 
senes of lectuies research lias been given great 
prominence, and in the opening of the thirty 
seventh James Forrest lecture, delivered at the 
Institution of Givil Engineers on May 5 of this 
year, Ku Thomas Stanton stated that Ins immedi¬ 
ate object was ‘ to trace the changes which have 
taken place in the nature of the subjects studied 
m engineering laboratones from the date of Sir 
Alexander Kennedy s lectuie in 189b to the present 
time ” 

Forty yeais ago almost all engineering labora¬ 
tories were attached to educational establishments 
and were simply physical laboratones modified foi 
engineering purposes Problems of engineering re 
search, however, became of a more ‘physical’ 
nature, and m consequence engineering laboratory 
methods had to some extent changed then char 
actei, while engineenng laboratory research is be 
coming moio and more detached from engineering 
education 

The matters discussed by Sir Alexander Kennedy 
were concerned almost entirely with the perform 
ance, economy, and efficiency of machines and prime 
movers work admirably adapted to meet the urgent 
educational need of that time , but the scope of 
modern investigatory work m engineering can be 
illustrated by a review of problems of interest 
studied recently at the National Physical Labora- 
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tory The work of the Engineering Department of 
the Laboratory can he divided into three groups 
(a) Government research done for research com 
mittees and boards of the Depaitment of Scientific 
and Industrial Research, for certain research associ- 
tions, for the Air Ministry, the War Office, the 
Ministry of Transport, and other Government civil 
departments (/;) researches forming part of the 
general piogramme of the Laboratory Research 
Committee and (e) special investigations for the 
geneial public The latter work is undertaken at a 
scale of fees determined by the measure of publicity 
which clients are willing to allow to the Laboratory 
repoit Undei group (b) were included m 1929 m 
vestigations of the eftu lency of power transmission 
by gears, of hardness tests of matenals, of stress 
clistiibution in reinfouod concrete columns due 
to shrinkage, of the properties of waves set up by 
wind blowing over water, of vortex rings discharged 
in the wako of a disc immersed in a stream of fluid, 
and of the variation of pressure in steel cyhndeis 
containing dissolved acetylene as the temperature 
is raised 

No fewer than twenty four subjects were in 
eluded in the Government research programme in 
1929, among these being investigations on lubiica 
tion, the transmission of heat, the ignition of gases 
by sudden compression, the fatigue phenomena ex 
hibited by r single crystals of metals, the beaungs of 
aircraft engines, the endurance of laminated springs 
as found in motor vehicles, the mechanical pro 
per ties of matenals at high temperature, the re¬ 
sistance of projectiles, the pin joints of caterpillar 
tractor track shoes, the efficiency of motor loriy 
gear boxes, the distribution of wind pressure on 
roofs, the mixing and laying of concrete roads, 
and the friction of road surfaces Special mvesti 
gations earned out in 1929 dealt with ceding fans, 
steam pipe coverings, safety glass, brake linings, 
ball and roller bearings, the vibiation of buildings, 
and the action between white metal alloys and 
lubricants 

One piece of work of a novel and interesting 
character has arisen out of a visit to Pam in 1918 
hv the British Ballistic Mission, who saw there 
apparatus in which a model projectile was exposed 
to a momentary jet of air at high speed At the 
National Physical Laboratory it was found that the 
construction of a continuous!v flowing current of 
air up to twice the speed of sound presents far 
fewer difficulties than those experienced with the 
momentary jet, and a three-inch diameter wind 
channel has been developed in which the head 
resistance of model projectiles can be measured 
at speeds up to three times that of sound, and 
relative values due to changes in the design of 
the head and base of the projectile can be deter¬ 
mined 

One of the most striking developments of recent 
years is the increase m the application of the method 
of scale model testing to the solution of engineer- 
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ing problems The method was foreshadowed by 
Newton in the “ Principia ”, and the theory was 
extended by Stokes, Helmholtz, Froude, James 
Thomson, and Osborne Reynolds The foundations 
of the method were laid by these pioneers, and the 
last forty yeais has witnessed the continued growth 
of its application to a wide range of problems 
Sir Thomas Stanton stated that he did not intend 
to put forward arguments for their extension , he 
believed that what is wanted is a somewhat more 
critical review than has hitherto been attempted of 
the implications of the method and of the extent 
to which engineers may relv on the predictions to 
full scale made from them He dealt with the 
principle involved in scale model testing, and illus 
trated it by reference to the prediction of the re 
sistance of a ship, the hydraulic resistance of pipe 
lines, and the prediction of the wind resistance of 
roofs and budges 

The cone hiding part of the lecture contained a 
review of the present position of engineering research 
in Great Britain Sir Richard Glazebrook, in Ins 
James Forrest Lecture in 1023, reviewed then the 
conditions, and the most notable step taken since 


has been the formation of an important Research 
Department of the Ministry of Transport under the 
Roads Improvement Act, 1925, and the maugura 
tion m 1930 of a research station at Harmondsworth 
This will probably lie the largest engineering le- 
scarch laboratory m Great Britain There remains 
the impoitant consideration of whether the financial 
provision foi engmeenng research is adequate A 
^ompaimon of (heat Britain with other European 
countries is difficult on account of the lack of 
definite inhumation, but ft comparison with the 
expenditure on research in the United States shows 
that the sum we *}>end is of v orv modest proportions 
Research, howevei, is being encouraged in various 
wavs and Sir Thomas Stanton said, “ taking into 
consideration the sympathetic attitude of the 
Research Department, we may, I think, conclude 
that, apart perhaps fiom reseaich in aeronautics 
and metallurgy, the existing piovision for geneial 
engmeenng work is adequate, and that should 
fuithet provision be considered advisable foi m 
\estimations of national importance, the Depart¬ 
ment may be iclitd upon to give all the help that 
can lit made available ’ 


The Royal Institution 


flHlE pi esident, Lord Eustace Pen y, and Managers 
A of the Roval Institution went direct to the 
core of old English custom when they invited the 
members and other visitors, repiescntativc of 
the diplomatic and public services, science, aits, 
literature, and medicine, to a 
House Warming ” in Albemarle 
Street It was held on May 6, and 
was largely attended Fleetwood, 
in an epistolary of 1577, says, 

“ The shoemakers of London 
having budded a newo Hall, made 
a royall feast for theire fuends, 
which they call theire house 
warming ” Then, Evelyn chron 
icles, under date Nov 28, 1601, 

“ I dined at Chiffhich’s house 
warming in St James’s Park ” , 
and in a number of the Sjjpctator 
for 1712, the following occurs 
* I must make the present enter 
tamnient like a treat at an house 
warming, out of such presents os 
have been sent me by my guests ” 

The primary object of the house 
warming was, of course, to demon¬ 
strate the realisation m material 
form of the reconstruction effected 
in the Royal Institution It has 
long been recognised that re 
building and a readjustment of 
certain parts to modern needs was a real necessity 
This applied particularly to the Lecture Theatre, 
which remained much as it was since completion 
in 1802, an auditorium, moreover, constructed 
entirely of timber We think that the Managers 
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are to be congiatulated on pieseivmg so much 
of the old time atmospheie of this histone room, 
the scene of the early expeuments of Davy 
and Faraday and their successors The scientific 
equipment of the thoatie has now been cousidei 


ably extender! a cinematograph projector and an 
epidiascope have been installed, together with 
many technical desiderata essential for the proper 
and convenient elucidation of lectuie subjects 
The rebuilding of the Lecture Theatre has 
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naturally involved the replanning and reconstruc¬ 
tion of a large adjacent part of the building The 
ante room on the first floor has been enlarged 
and redecorated m excellent taste Opening from 
this is the ambulatory, around which, beneath the 
seating of the theatre, well-lighted showcases for 
histone apparatus in the possession of the Institu 
tion have been arranged Opening from the 
opposite side of the ante room is a long eomdor 
giving access to the Far Library and also to the 
Davy Faraday Research Laboratory 
A new entrance hall has been constructed, and 
this is supplementary to the fine old entrance hall, 
and staircase, adjacent which was in existence m 


He showed Davy's experiments on the decom¬ 
position by electrolysis of potash to obtain metallic 
potassium Faraday's experiment on the induction^ 
of electric currents in a ooil by the movement of a 
magnet into and out of it was shown r his ‘ great 
cube ' experiment, to show that electricity resides 
on the outside of a conductor, was also demon 
strated, for which purpose a small wire cage was 
erected in the Lecture Theatre This experiment 
must have been described in hundreds of text-books, 
but there are probably not many who have seen a 
person sitting unharmed inside an electrified cage 
while sparks are drawn from the outside Rayleigh’s 
experiment on the production of a sound shadow 



l?io 2 Lnctnro Theatre HoyallmtltutUm 


1799 at the foundation and occupancy of the 
building A large new chemical laboratory has 
been built on the ground floor, and some of the 
rooms replanned, to onable an exit from the Lecture 
Theatre direct to the street to be made The base 
ment area has been rearranged, and contains the 
workshops, the equipment for the distribution of 
electric power throughout all parts, and the heating 
and ventilation plant The now heating a} stem 
in operation is entirely electric 
An interesting programme was arranged for the 
house warming All parts of the Institution were 
open to guests, including the director’s flat on the 
second floor, which contains Faraday’s study 
Sir William Bragg gave demonstrations in the 
Lecture TheatFe, compr^ifcnded in the title 
" Classical Experiments of the Royal Institution ' 
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was also shown , the sound waves from a bird call 
were obstructed by a glass disc, on the other side 
of which a sensitive flame gave a response only 
when on the axis of the disc, due to a diffraction 
effect of the sound waves In relation to Sir 
James Dewar's low temperature work, a diamond 
was heated m a crucible and thrown into a dish 
of liquid air, where it burnt, deriving oxygen for 
combustion from the liquid air The historical 
apparatus in the keeping of the Institution 
was displayed and supplied with full descriptive 
particulars In addition, there were exhibits 
and experiments in the Davy Faraday Research 
Laboratory illustrating the latest developments 
m the technique of X-ray crystal analysis , these 
included a demonstration of the rotating cathode 
X ray tube developed by Dr A Muller 
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Obituary 


Pbof A A Michelson, For Mem R S 
E much regret to announce the death, which 
occurred on May 9, of Prof A A Michelson, the 
distinguished physicist of the University of Chicago 
Prof Michelson was probably best known for his 
wonderful experimental work to detect any effect 
of the earth’s rotation on the velocity of light At 
the end of 1929, he resigned his position at the 
University of Chicago and went to Pasadena, where 
he proposed to carry out further work on this 
subject, and it is reported that preliminary 
measurements have already been made Prof 
Michelson had worked previously at Mount Wilson 
Observatory, Pasadena, and a brief account of 
repetitions of the famous Michelson Morley experi¬ 
ment, as it is generally called, with a diagram of 
the apparatus, was contributed to Nature of 
Jan 19, 1929, by him and his collaborators The 
results then obtained showed no displacement of 
the interferometer fringes so great as one fifteenth 
of that to be expected on the supposition of an 
effect due to a motion of the solar system of three 
hundred kilometres per second through the ether 
Since then, Prof Michelson has been awarded the 
Duddell Medal for 1929 of the Physical Society of 
London for his work on interferometry 

In Nature of Jan 2, 1926, we were fortunate 
in being able to publish, os one of our senes of 
“ Scientific Worthies ' , an appreciation of Prof 
Michelson and his work by Sir Oliver Lodge We 
print below extracts from that article 

“ Albert Abraham Michelson was born in Strelno, 
Poland, on Dec 19, 1852 In 1854 his parents 
migrated to the United States Aftei emerging 
from High School in San Francisco, young Michelson 
was appointed to the Naval Academy, from which 
he graduated in 1873, and two years later became 
instructor in physics and chemistry under Admiral 
Sampson, continuing this work until 1879 After 
a year in the Nautical Almanac Office at Washing¬ 
ton, Michelson, now an ensign, went abroad for 
further study at the Universities of Berlin and 
Heidelberg, and at the College de France and the 
fioole Polytechnique in Pans Upon his return to 
the United States m 1883 he became professor of 
physics in the Case School of Applied Science, 
Cleveland, Ohio , whence, after six years, he was 
called to Clark University, where he remained as 
professor until 1892, when the University of Chicago 
opened its doors Prof Michelson went to this new 
institution as professor of physics and head of the 
department In June 1925 he waa honoured by 
being appointed to the first of the Distinguished 
Service Professorships made possible by the new 
development programme of the University 

“ It was while he was at Cleveland that Prof 
Michelson collaborated wrth Prof Morley in their 
joint experiment, and it may have been for the 
purpose of that experiment thpt he invented Ins 
particular form of interferometer, with the to and- 
fro beams at nght angles Later, he applied it lti 
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Paris to the determination of the metre, with an 
estimated accuracy of about one pai*t in two 
million 

“ During the War, Prof Michelson re entered 
the Naval Service with the rank of Lieutenant- 
Commander, giving his entire time to seeking new 
devices for naval use, especially a range-finder, 
which became part of the U S Navy Equipment 

“ A Nobel Prize was awarded to Prof Michelson 
m 1907, the first American to get one for science , 
and the Copley Medal, the most distinguished 
honour of the Royal Society of London, was 
awarded him in the same year 

“ The gold medal of the Royal Astronomical 
Society was presented to Prof Michelson on Feb 9, 
1923 , and the compact exposition of the reasons for 
that award, by the president, Prof Eddington, on 
that occasion will be found in Nature, vol 111, 
p 240 

“ Michelson touched on many departments of 
physics, but in optics, the highest optics, he ex¬ 
celled In this subject he can bo regarded as the 
most fertile and brilliant disciple of the late Lord 
Rayleigh,*for his inventions are based on a thorough 
assimilation of the principles of diffraction, inter¬ 
ference, and resolving power , and his great prac¬ 
tical achievements are the outcome of this know¬ 
ledge Michelson seemed to have a special instinct 
for all phenomena connected with the interference 
of light, with a taste for exact measurement sur¬ 
passed by none in this particular legion The 
interferometer with which he began became in 
his hands much more than an interferometer He 
applied it to the determination of the standard 
metre in terms of the wave length of light, with 
exact results which will enable remote posterity 
millions of years hence to reconstruct, if they want 
to, the standard measures in vogue at this day 
He applied it also to analyse the complex structure 
of spectrum lines, and with remarkable complete¬ 
ness to determine the shape and size of invisible 
objects, such as to ordinary vision, however much 
aided by telescopic power, will probably remain 
mere points of light 

“ In a magnificent paper in the Phil Mag of July 
1890, Michelson suggested the application of inter¬ 
ference methods to astronomy He knew well that 
the resolving power of a telescope depended on the 
diameter of its aperture, and that the formation of 
an image was essentially an interference pheno¬ 
menon , the minuteness of a point image, and 
therefore the clearness of definition, depending on 
the size of the object glass But he pointed out 
that if the aperture was limited to slits at opposite 
edges—so that no actual image anything Like the 
object would be formed, but only the interference 
bands which the beams from the two slits could 
produce—a study of those bands would enable us 
to infer about the source of light veiy much more 
than we could get by looking at its image For 
example, suppose it was a close double star, and 
suppose the slits over the object glass were movable, 
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so that they could be approached nearer together, 
or separated the whole distance of the aperture 
apart A gradual separation of the slits would now 
cause the fringes to go through periods of visibility 
and in visibility , and the first disappearance of 
the fringes would tell us that the distance apart 
of the two components of the star (multiplied by 
the distance between the slits and divided by the 
distance of the star) would equal half a wave 
length of light The two components might be far 
too near together ever to be seen separately, and 
yet we could mfoi that the star was a double one , 
and by further attention to tlie visibility curve we 
could infer the tolutne brightness of the two com 
ponents and their position relative to our line of 
sight 

Fm thermore, if, instead of looking at a star, we 
turned the sht provided telescope on a planet with 
a disc too small for ordinary measurement, the 
size of that disc could be estimated fiom the 
behaviour of the interference fringes pioduced by 
its light m a suitable lnUrfuowetor, or by the 
telescope converted into one 

In view' of tilt great interest amused by the 
application of this method by Mu helson himself, 
with the aid of collaborators at Mount Wilson 
Observatory Pasadena, California, and with the 
hundred inch telescope established there, it may 
be mteiesting to quote htre part of the conclusion 
of his paper of date 1890 

‘ (1) Interference phenomena produced under 
appropriate conditions from light emanating from a 
source of finite magnitude become indistinct as 
the size increases, finally vanishing when the angle 
subtended by the source is equal to the smallest 
angle which an equivalent telescope can resolve, 
multiplied by a constant factor depending on the 
shape and distribution of light in the somee and 
on the order of the disappearance 

“ ‘ (2) The vanishing of the fringes can ordinarily 
bo determined with such accuracy that single 
readings give results from fifty to one hundred 
times as accurate as can be obtained with a telescopo 
of equftf apeituro ’ 

4 If among the nearer fixed stars theie is any as 
largo as our sun, it would subtend an angle of about 
one hundredth of a second of aic and tho corrc 
h ponding distance requited to observe this small 
angle is ten metres, a distance which, while utterly 
out of question as regards the diameter of a tele 
scope objective is still perfectly feasible with a 
refractometer There is, however, no inherent 
improbability of stais presenting a much larger 
angle than this and tho possibility of gaming 
some positive knowledge of the real size of these 
distant Iuminai tea would more than repay the time, 
care, and patience which it would bo necessary to 
bestow on such a work ’ 

4 There seemed little hope at that time, and 
certainly no icasoned expectation, that any stars 
except perhaps some of the very nearest, could 
have discs big enough for perception and measure 
meat even bv this virtual telescope of thirty feet 
apertyjre The possibility of giant stars came, 
howevei, above our mental horizon , and Edding 
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ton made the notable prediction that a star like 
Betelgeuse must be m a highly rarefied state at a 
tremendously high temperature, and that it would 
be swollen out by the pressure of light to a size 
almost comparable with the dimensions of a solar 
system, although it could not contain veiy much 
more matter than, say, two or five times our sun 
His argument, in brief, is that the spectrum of a 
young red star like Betelgeuse shows that it cannot 
be ladiating furiously Why then is it so con¬ 
spicuous an object to our vision ? It can only be 
because it is of enormous size, its density perhaps 
a thousand times less than atmospheric air By 
utilisation of the data available m the light of his 
theory of stellar constitution, Eddington made an 
estimate of the diametei of the star 

‘ So with gieat skill Michelson and his collabora¬ 
tors got the interferometer to work After many 
preliminary adjustments, on Dec 13, 1920, Dr 
r (1 Pease at Mount Wilson, with Mic helson’s 
apparatus, measured the diameter of a star for the 
first time, using Betelgeuse for the purpose The 
interfeiencc fnnges formed h} the star were ob 
served, the object mirrors were gradually separated, 
and it must have been a joyful momtnt when, as 
they giew faither and farther and faither apart, 
the fnnges at the eye end became less distinct and 
ultimately disappeared The distance apart of the 
mn rors now, multiplied by tho proper fraction, gave 
the ungulai dimensions of the star— a thing which 
had nevei before been obseivtd in the history of 
the world An estimate of the star s distance gave 
its actual diameter, and confirmed Eddington s 
prediction * 

Other stars have since been measured, and the 
giant stars well deserve their name Moreovei, an 
instrument has been put in the hands of postenty 
to the power of which we can scarcely set a limit 
in investigating utteily invisible details, both about 
the heavenly bodies and about atoms, by the new 
and powerful method of analysing the radiation 
which they emit 

4 The form of instrument adapted to the heavens 
is, however, not applicable to the atoms The 
spectrum of atomic radiation is formed by a 
grating , and Rayleigh showed that the power of 
a prism spectroscope is expressed approximately 
by the number of centimetres of available thu kness 
of glass, which is one form of saying that, to get 
high definition or separating power, we must use 
interference depending on a great number of wave¬ 
lengths retardation Michelson perceived that the 
retardation principle might be employed so as to 
make a grating which combined with its own effect 
the resolving power of a prism A slab of glass, a 
centimetre or more thick, might be used to give the 
necessaiy lag in phase of many thousand wave¬ 
lengths, and thereby secure a definition and re¬ 
solving power unthought of before So Michelson 
designed the Echelon spectroscope, consisting of 
thick slabs of glass, each protruding a millimetre 
or so beyond the other—a stairoase speetrosoope— 
which is now a regular instrument m the examina¬ 
tion of the minute structure of spectrum lines 

“ What, however, is popularly the best known 
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work of Michelson is the application of Ins inter- 
Eerometer to determine if possible the motion of 
the earth through the ether The speed expected 
was of the order one ten thousandth of the velocity 
of light but since the journey of the light in the 
instrument is a to and-fro journey—one half-beam 
going as nearly as possible with and against the 
hypothetical stream of ether, while the other half 
beam goes at right angles to that direction—the 
amount to be measured was not one-ten thousandth 
but the square of that quantit> , that is to say, 
the observer had to measure one part in a hundred 
million—no easy matter The interferometer was 
mounted on a stone slab floating in mercury, and 
the whole observation conducted with great care 


The result was zero , and that zero was used after¬ 
wards as the corner stone of the great and beautiful 
edifice of relativity ” 

We regret to announce the following deaths 

Mr St CJeoige Littledale, who was awarded the 
Pation’s Medal of the Royal (leogiaphical Souetj m 
1S9« foi three important journeys in the Pamirs and 
central Asm, on April 115, aged seventy nine vears 
*Sii ( bailey I ucas lately chairman of the Ro\al 
Empire Society (founorly the Rn\al Colonial Insti¬ 
tute), distinguished as a histoiian ot Bntisli colonial 
development, on May 7 aged seventy seven years 
Mi Emil Tordaj a distinguished authority on the 
anthiopology of Afiua on May 55, aged fifty six 
years 


News and Views 


The question of the introduction of twenty fom 
houi reckoning foi iftilway time tables has jecently 
been discussed in Parliament The subject is a well 
worn one It is neailv half a lentuiv since the late 
Sir William Christie made efforts in this direction 
He suggested that, if it weie done, astiout»mera might 
meet the public laokonmg astionormcal time from 
midnight, a change that was actually made m 1925 
A few years ago a committee appointed by tin Council 
ot the Royal Astronomic al Society interviewod the 
railway authorities, endenvouting to persuade them 
to adopt the 24 hour system in time tables, pointing 
out that the method was already m use m many 
countries The companies, howevet, refused to make 
the change unless dear evidence was submitted to 
them that the public denned it It is, however, 
fauly obvious that the public is inarticulate m rnatteis 
of this kind There was little enthusiasm for the 
Hummer time scheme until it came about as a war 
time economy , but once it was tried it was welcomed 
with enthusiasm by all except a small minority If 
the 24 hoin scheme were adopted theie would be no 
need to hay o new clock dials , the addition of 12 hours 
is an easy mental operation moreovei, the use of the 
new time for time tables and public announcements 
would entail no obligation to use it in private life 

For some littlo time the attention of the public has 
been specially directed to eastern affairs in such a way 
ns to omphasifto the need for appreciation of the dis 
tinctive features m Oriental culture as a basis of under 
standing More recently, however, the success of the 

exhibition of Persian art has given undue stress to the 
aesthetic side, which scarcely comes within the scope of 
Nature It is for tins reason that we have ref i amed 
from comment on the various suggestions for the 
foundation of a museum for OrientaL or Asiatic art 
which have appeared in the correspondence columns 
of the daily press A proposal of a more compre 
hensive and scientific character is now put forward by 
the Royal Anthropological Institute At a recent 
meeting of the Institute’s Joint Committee on Teach¬ 
ing and Research, which includes representatives from 
all the universities and institutipns interested m 
anthropological and archaeological studies, it was 
strongly urged that a central institute is needed to" 
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serve and guide the study of Indian and Oriental 
cultuien as an expression of the thought and life of tho 
people and that such an institute should include, 
as recommended by the Royal Commission on tho 
National Collections, provision for the study and 
exhibition of the national < ollections from the scientific 
ami technological as well as fiorn the asthetic point 
ot view It was added that provision should bo made 
m the Institute for the endowment of udvanc ed teach¬ 
ing and research, and that its constitution should bo 
on a federal basis, to poinnt the closest to operation 
with existing institutions devotes! to such studies 

Thf bearing of the last suggestion is elaborated in 
a memorandum by Prof J L MyieH which was cirou 
luted to the Commit too and is published in Man for 
April It is there pointed out that tho provision of a 
(hair of Indian cultural studies, which has been sug 
gested, is scarcely piacticablo, m view of the wide 
range of studies to be covered , while a senes of 
chairs “in some British University’ would not 
necessanly stand m tho desired rotation to the national 
collections On the other hand, thore me in other 
university c ities, as well os in London, long established 
and well supported centres of Oriental study such 
os tho Indian lnstituto at Oxford This institute, as 
founded by Monier Williams, did indeed, on a small 
scale, anticipate the combination of library, museum, 
and provision for teaching and research such as is now 
contemplated and could alone cover adequately the 
study of art and technology, illustrate the thought and 
social structure of tho people, and m tho literature 
provide the interpretation of their cultuie A national 
institution of the type suggested might then be linked 
federally to all existing establishments by the structure 
of its directorate and the composition of its staff 

The Patent Office has recently made changes in 
the method of publishing its abridgments of speufiea 
tions which should be noted by all who have to 
search through British patent hteratuie Hitherto, 
the weekly official journal has always contained, in 
numerical sequence, the weok’s senes of abridgments, 
the whole from year to >ear forming a complete 
numerical set for immediate reference purposes In 
addition, the abridgments allotted to each of the 271 
classes into which the subject matter of inventions 
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is divided by the Patent Office have been collected 
together in five year period* and issued in class 
volumes with name and subject indexes Under 
the new arrangement, which came into force this 
year with specification No 340,001, the publication 
of the abridgments in the official journal has boon 
discontinued, and they will now be issued only in 
separate weekly instalments divided into 40 groups, 
each of whuh comprises a carefully selected number 
of the old subject classes , when the whole senes 
includes 20,000 abridgments (that is, roughly, every 
year), the abridgments of each group will be issued 
in vojumo form with their appropriate name and 
subject indexes The offi< ial journal contains each 
week a numerical list of the accepted specifications 
showing the groups in which the respective abndg 
ments will appear 

It is too early to say whether the change which 
has boon made in the mothod of publication of patent 
specifications will be appreciated by searchers The 
old arrangement provided a very ready reference 
to individual cases and a useful continuous record 
for libraries and others who had no space for the 
senes of full specifications But, on the other hand, 
it was not particularly handy for a current subject 
search, and the old volumes of class abridgments 
lost a good deal of their usefulness by appearing so 
late The new group volumes will be considerably 
larger than the old ones, but the sheets will appear 
withm a few weeks of the acceptance of the specifies 
tiona and should thus prove of greater value for 
current search purposes (especially if the * opposi 
tion * period is extended as ih suggested by the recent 
Departmental Committee), and their separate Rub 
ject indexes will replace the present annual con 
solidated subject index The annual accumulation 
of the group allotment lists which are printed in 
the journal each week will continue the numerical 
sequence of the earlier senes of abndgmants 

The annual report of the Council of the Institution 
of Professional Civil Servants again records a large 
increase in the membership of the Institution, which 
during 1930 rose from 6560 to 8452 It is note 
worthy that, quite apart from * observer ’ and 
4 technical assistant ’ staffs, the latter figure includes 
1243 members of full scientific status employed in 
the vanous scientific branches of the Civil Service 
The outstanding featuro of tho year's activities was 
the submission to the Royal Commission on the 
Civil Service, which is now sitting, of a comprehen 
sive statement of evidence embodying the Institu 
tion’s case for a far reaching reorganisation of the 
scientific and technical services of tho State It 
was urged that tho existing multiplicity of pro¬ 
fessional, scientific, and technical grades should be 
rationalised and replaced by a simplified graded 
technical service As regards the relationships 
between administrative and technical staffs, it was 
proposed (1) that the respective functions of the 
technical and flie non technical officers of the service 
should be redistributed in a manner which would give 
the expert wider powers of administration in his own 
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department and enlarge the limits of his authority 
in regard to expenditure and the handling of staff > 
and (2) that arrangements should be made to ensure 
that the parliamentary head of a department is 
always fully aware of the views of his technical 
advisers In cases where the board system is not in 
operation, right of access to the Minister on all im¬ 
portant questions involving technical considerations 
should be unconditionally vested in the heads of 
professional, scientific, or technical hierarchies In 
a fnendly reference to the work of the Association 
of Scientific Workers, the Council expresses the hope 
that all eligible members of the Institution will 
become members of the Association, which, it states, 
is “tho only body actively bringing the claims of 
the scientist to the notico of tho public “ Emphasis 
is laid on the essential unity of the scientific and 
technical services of tho State 

The measurement of noise was the subject of the 
discourso given at the Royal Institution on May 8, 
by Dr G W C Kaye, supoi mtendont of the Physics 
Department, National Physical Laboiatory The 
* yardstick * or 4 degree * by winch wc measiue noise 
is the decibel, a simple power ratio or logarithmic 
unit (Nature, Jan 10, p 75) Although the measure 
ment of noise is of considerable complexity, being 
bound up in part with physiology and psychology, the 
physics of acoustical measurement has made great 
strides both in facility and exactitude This is 
largely owing to the development of electrit al methods 
based on the invention of the electronic valve By 
such means, noises can be analysed into spectra 
showing their frequency components, and their loud 
noss can be measured physically by the microphone 
A convenient 4 noise thermometer ’ ranges from 0 to 
100 decibels, an upper level which is unlikely to be 
exceeded in everyday experience Conversational 
level is at about the half way point, 50 db The value 
for a quiet suburban street is 30 db , for a tube train 
80 db Loudness levels of everyday noises have been 
determined by the National Physical Laboratory and 
by the Bell Telephone Laboratories and others m the 
United States New York traffic noises, both in the 
street and in the Underground, appear to be about 
10 decibels louder than in London A modern car 
is quieter than a horse vehicle on a paved street 
Among the loudest things one is likely to encounter 
are the noises of nvetting, pneumatic road drilling, 
steamship sirens, and printing presses , but the arch 
offender of all is the aeroplane engine at close quarters 
(110 db ) The noise in the cabins of aeroplanes m 
flight ranges between 80 db and 110 db , according 
to the type of machine There are, however, good 
prospects that the noise in aeroplane cabins will 
presently be substantially reduced (possibly to that 
of a railway train) by using propellers with lower tip 
speeds, providing more effective silencers on the 
exhausts, reducing engine clatter by enclosing the 
engines, and constructing cabins of double walls 
containing a suitable filler The question of protection 
from noise is being investigated at the National 
Physical Laboratory, and new so und-labora tones are 
to be erected in the near future 
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In Engineering for April 24, a description is given 
of a clock that apparently can go on continuously 
until any part wears out It was made by T Dieden, 
of Carlslund, Sweden, and has already been going for 
fourteen years Although a self winding clock, it is 
a very near approach to perpetual motion In its 
mam features it is very similar to an ordinary clock, 
having a driving weight, a train of wheels driving the 
hands, and a torsion pendulum consisting of a heavy 
metal disc suspended by a thin steel nbbon The 
unique feature of the clock lies in the method em 
ployed for winding up the driving weight The power 
is obtained by the ordinary variations of the atmo 
spheric prossure and temperaturo The case of the 
clock contains seven closed elastic metallic boxes of 
the type used in an aneroid barometer The lower 
box is attached to the case, but the column of boxes 
is otherwise free The total expansion or contraction 
of all the boxes due to changes in the temperature or 
pressure is communicated to the top box This is 
connected to two pawls working in opposite direc 
tions When the column of boxes either increases or 
diminishes in height, the spindle carrying the ratchet 
wheels always rotates in tho same direction and the 
driving weight is wound up Fixed pawls prevent 
tlie ratchet whools from running bark When the 
weight reaches its topmost position they are thrown 
out of action With its weight fully wound up, the 
clock can run for eighteen months without stopping, 
and it would bo exceedingly unlikely for the tempera 
ture and pressure to remain constant over such a long 
interval The pendulum has a period of 7j seconds, 
so that the length of the equivalent simple pendulum 
is about 185 ft 

The Annual Report of the Zoological Society of 
London records a successful year the number of 
follows has increased (from 8344 last year to 8430), 
the subscriptions of fellows have increased, the number 
of visitors to the garden in Regent’s Park has increased, 
very considerably excooding the two million mark, 
gate money has increased, and with it all tho expendi 
ture for the year has fallen, so that a favourable 
balance of £1479 is earned forward The health of 
the stock has been satisfactory, and the death rate 
is still moving, although almost imperceptibly, in the 
right direction It* decline should be hastened by 
tho formation of an isolation ward, where opidemic 
diseases may be checked at tho outset Chance 
injuries and accidents account for most of the deaths, 
230, or 18 9 per cent Then follow diseases of the 
respiratory system, which, even when tuberculous 
and mycotic infections are excluded, account for 177 
deaths, or 14 6 per cent , diseases of the digestive 
system follow with 166, or 13 7 per cent In addition 
to tho isolation hospital, there have been created 
several new buildings, of which the parrot house and 
bird diving house, in the old refreshment room build¬ 
ing, and the butterfly cage appeal most to the in¬ 
habitants and to visitors 

Perhaps readers will turn most eagerly to discover 
how the zoological park at Whipsnade is progressing* 
Much has been accomplished since the last Report of 
the Zoological Society Hall Farm has been trans 
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formed into a restaurant, and the old fellows' pavilion 
has been transported from Regent’s Park to the 
Downs More than three miles of internal roads have 
been made , four chalk pits, ultimately to become 
carnivore dens, have been excavated for road metal , 
much planting hew been done, and already enclosure* 
and paddocks aro well stock ad with a considerable 
variety of tho larger birds and mammals As has 
already been announced, Whipsnade Zoological Park 
will bo opened to the public on Saturday, May 23, 
the previous day being set aside as a private day for 
fellows of the Society and official guests Capt 
W P B Beal, late Principal Votermarj Officer of tho 
Gold Coast, has been appointed Superintendent of the 
Pork for one year 

At a special meeting of tho Council of the Ray 
Society on April 30, the following resolution was 
adopted 11 The Council of the Ray Society desire to 
place on record the profound gnof felt by them on 
hearing of the death of thoir President, Professor 
W C MTntosh, F R S , on Apnl 1st last Professor 
MTntosh had belonged to the Society since 1863 and 
had been President since 1913 He had not only 
shown his practical interest in its success by his 
exceptionally long period of membership, but he had 
given the most devoted service to the Society by his 
frequent journeys from St Andrews to London, in 
order to attend the meetings of the Council, at which 
he nearly always presided The Council direct that 
this record of their appreciation of tho value of their 
late President’s work be sent to Dr R T Gunther, 
his nearest surviving relative, with tho expression of 
their sincerost sympathy ” Sir Sidney F Harmer, 
the treasurer of the Society, was elected president 
ad interim in succession to the late Prof MTntosh 

Recent Norwegian work m the Antarctic rogion has 
resulted in several new discoveries of coast line 
Several yearn ago, Mr L Christensen detailed one of 
his ships, the Norvegia , for exploratory purposes New 
land was discovered to the west of Enderby Land, 
called Queen Maud Land, and to the north oast of 
Coats Land, called Princess Martha Land News now 
comes of further discoveries m the southern summer 
that has just ended The Times lecently recorded 
the discovery by Capt Rnser Larsen, flying from the 
Norvegia, of a further stretch of coast line between the 
two already mentioned This is Ragnlnld’s Land and 
extends from lat 68° 40' S , long 33° 30' E , to lat 
70° 30' S , long 24° 15' E Tho Geographical Journal 
for April contains news from Mr Christensen of the 
sighting of more land, this time apparently to the east 
of Enderby Land and MacRobortson Land which Sir 
Douglas Maw son discovered The new coast line lies 
in lat 68° S and extends from long 65° E to 71° E 
Thus there appears to bo a considerable bight in 
the coast of Antarctica between MacRobertson and 
Wilhelm Lands The Norvegia concluded the season’s 
work by circumnavigating Antarctica and confirming 
tho non existence of various doubtful islands 

The production of books seems to maintain its 
very high standard, especially in Great Bn tain and 
p the United States, in spite of trade depression 
This is due probably to the large number who are 
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now taking advantage of the oppoitrinities offered 
for advanced education * for, in spite of tho great 
number of publications in h( tion (by far the greatest 
of all) children s books, it hgion, biography and travel, 
ami othei books of a general ehaiaetor, which leach 
the same percentage in Cheat Britain and the United 
►States, a good proportion of books is in the specific 
h< tenet* With the great advances made in aeto 
nautii s, there is n roiresponding mtlease in the 
number of Bntmh publications, whuh ac< ending 
to tbt Publisher and UooksclUr , reached the total, 
in 1010 of H3 Only 20 books on wireless appeared 
m 1930, topography and folk lotenhow a total of 205, 
while botany, hoi tit ult uie, and ugriiuUurt stand at 
170, anthiopologv chemistry and physics 110, 
astronomy and meteorology 50 engineering sciences 
115, geology 51 mathematics 37, medicine 450, 
zoology 103, and psyt hology 04 The total numbci 
of Butish books published in 1910 was 15,494 of 
whuh 3(>3H weie new editions It is gratifying to 
tht man of sc it lice to note that the 209 limited 
editions still Kinain in the letters gioups there being 
practnallv no mu h publications in science At 
fording to the list ol publications in the United 
States m 1910 which appeals in the Publishers 
JfrtA/y the number of American books produced 
last \ear loathed 10 027 of which 18QJ wcie new 
editions Flu st hgmes aie much below the coire 
aponding figures loi blit at Britain 

In the first of a new series of 'I'ynesule Papers , issued 
by the Tviiesnle Council of Sot ial Service, the tiend of 
population in that area is comparer! with the results 
of an ecu her suivey published m Man h 1926 It was 
then pointed out that population was growing more 
rapidly than induBtiy was expanding and that a new 
equilibrium would be brought about slowly through 
(1) a furthoi decline in the birth late, (2) further 
migration, (3) a paitial leeoveiy in the old staple 
industries, and (4) the expansion of minor industries 
and the starting of new industries So far, the staple 
industries have not rocoveied, and, apait from the 
electrical industiy, then has been little expansion 
of other mdustnes The situation, however, lias 
entirely < hanged in icgaid to the birth rate and migia 
tion The aveiagc yearly natuial increase in popula 
tion for the yearn 1926-29 was only two thuds of what 
it was in the eailier period 1921-26 In the second 
period, the uiuiual outward balance of migiation from 
Tyneside was about six times as mui h as that in 
the first pi nod, and, if this exodus should continue, 
it would do much to reduce unemployment Many 
would naturally wish that the situation could be re 
ail justed by revival of local industries rather than by 
loss of population, and the question suggests itself 
whether some of the mdustnes presumably absorbing 
the inflowing population in the south could not bo 
established on Tyneside 

The thirty Rixth annual congress of the South 
Eastern Union of Scientific Societies will be held at 
Winchester on Juno 10-13, under the presidency of 
Sir J Artlnif Thomson^ The presidential address 
on “ Some Natural History Problems of the Country 
side”, will be delivered in the Guildhall on June 10 
The various sections will open their sessions on the 
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following days Mr James Groves, president of the 
Botanical Section, will discuss ancient and modern 
stoneworts, m Ins presidential address In the 
Archa ological Section the premdent. Dr W E 
St E hmn\ will take as his subject the kings of 
Wessex, fmm Egbert to Athelstan The president 
of the Geological Section is Prof H L Hawkins, 
who will discuss thenatuie, deposition, and paleeonto 
logical implications of the Chalk Mr J F Marshall, 
as ptevident of the Zoological Section, will describe 
some stereoscopic photounciographs of fossil insects 
to be exhibited by him m tho Congiess museum 
Aichwological surveys will form the topic of the pre¬ 
sidential address of Mr H J E Peake befoie the 
Regional Suivey Section Several useful and inter 
estmg excursions have been arianged in connexion 
with the Congress On June 13, the pieservation 
of the countivside and tho various parliamentary 
bills concerned with it. will be discussed Sir Lawienco 
Chubb and Su Edgar Bonham Caiter taking pait in 
the disc UHston 

Mfssrs Adam Hiiger Ltd, the well known 
optical mstiiuncnt manufacturers, have issued a 
pamphlet giving a geneial account of the pioduots 
and aims of the him and outlining tho scope of its 
artmties The high quality of the Hiiger products 
is generally recognised and tho pamphlet icvoals 
that tho total value of the instruments ( \ported by 
the turn during the last five years is three times that 
of the instruments supplied to tho home market 
Tho selected list of purchasers given at the end m 
eludes institutions from all parts of tho civilised 
world Then e is pi oh ably justification for the 
Hiuinise that 4 most of tho research of the world m 
ten tain fields of piune importance m modern physics 
is bung done with Hiiger instruments ” Paiticular 
attention is given in the pamphlet to the mdustnal 
applications of scientific manufactuies and theie is 
an account of work of this kind connected with the 
metalluiguai and chemical mdustnes, mincralogical 
survey and the utilisation of ores, enginoenng design, 
the coloui mdustnes (paints, textiles, aiUficial 
silk etc ), tl\e manufacture of glassware and th© 
manufactuie of optical instiuments (cameias, micro 
scopos, telescopes, binoculars, etc ) Tho pubhea 
tion is an interesting one, and the only point which 
calls for criticism is the retention of the accents and 
the capital initial letter m the word ‘angstiom’ 
used as a unit of wave length It is time that the 
name of this unit took its place with ‘ ampere 
‘ henry \ ‘ohm*, and many others of smulai origin, 
as a t ommon noun 

The flist of this yeai’a Royal Society conversaziones 
will be held in the Society’s rooms at Burlington House 
on Wednesday, May 20, at 8 30 p m 

Sir James Frazer, the distinguished anthropologist 
and author of “ The Golden Bough ”, haa been elected 
an Honorary Master of the Bench of the Middle 
Temple 

Sir Arthur Keith, Hunterian professor and 
Curator of the Royal College of Surgeons, l>as been 
elected a foreign member of the American Philosophical 
Society, Philadelphia 
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Tub following appointments in the Colonial Agn 
cultural Service have recently been made by the 
Secretary of State for the Coloifios — Mr B J Weston, 
to be hortieultunst, Cyprus , Mr J S Norman, to bo 
field mstiuctor, Federated Mala^ States 

The sixteenth of the public lectures on “ Physics 
in Industry ” arranged by the Institute of Physics 
will be deliveied on May 19 at 4 30 pm , at the 
Institution of Electrical Engineers, by Mr Alan F L 
Choilton, who will take as lus subject “ Physics in 
Relation to the Development of the Internal Com 
bustion Engine ” 

In Nature for May 9, p 714 it is stated with 
reference to tho Lancashire earth shako of May 3 
that tiomors wore not registered at the Liveipool 
Observatoiy and Tidal Institute Mi H J Bigelstone, 
principal assistant at the Observatory, informs us 
that this is imoireit Tremors weie recorded on the 
Milne Shaw seismograph there, < ommoncmg at 9 h 
23m Os and lasting 40 sec The maximum amplitude 
iccordcd was 1 5 mm 

It mmpoited m Neirnce that Dr Weiner Htisenbc ig, 
piofessor of theoretical physics at the Cniveisity of 
1 oipzig has been awaidtd the Bamaid Modal of 
Columbia University Every five years the National 
Academy of Sciences rocommonds to the Uustees of 
Columbia Umveisity a nominee fm the Barnard Medal 
“ foi discovenes in physkal oi astionomical science 
or novel application of science to purposes beneficial 
to the human lace ” The previous recipients of the 
medal have been Loicl Rutherford 1909 , Sir William 
Bragg 1914 , Prof A Einstein, 1921 , and Prof 
Niels Bohr, 1925 

The Council of the Royal Society of Edinbuigh 
has awarded the Makdougall Brisbane Prize, foi the 
peuod 1920-30, to Dr Nellie B Eak^s Zoology 
Department, University of Reading, foi hoi papois 
“On the Anatomy of a Fmtal Afncan Elephant” 
published ill the 'Transactions of the Society The 
Bruce Pielloi Lecture to be deliveied on July 0 hv 
Prof Hoiaro Lamb, will he devotes! to a commemoia 
tion of the centenary of the birth ot James Cloik 
Maxwell On June 15, Prof A H R Bullex, professoi 
of botany in the University ot Manitoba, will address 
the Society on “ Recent Advances m our Knowltsige 
of the Higher Fungi ” 

The International Institute of Afncan Languages 
and CultuicH has issued invitations to a congiess to 
be hold in PariH on Oct 16 19, when the Exposition 
Coloniale Internationale will still bo oj>©n The 
Congress will deal with important linguistic and 
anthropological problems of the Africa of to day 
Prof Antoine Meillet, piemdent of the Lnstitut 
d’Ethnologie, will act os president of the Congress, and 
Prof Henri Lebouret as vice president The Congress 
will be opened by Mar6chal Lyauley and Lord Lugard 
will speak on the aims of the Institute The meetings 
will be held at Vincennes An interesting feature of 
the programme is a lecture by Dr Chauvet on Afncan 
hnusic, which will be illustrated by songs and dances 
by Afncan performers Visits to the appropriate 
museums an^i collections are being arranged 
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The Gold Medal ot the Institution of Mining and 
Metallurgy lias been awanlod to Di Charles Carasell, 
deputy Mmistei of Mines and Industries ot the 
Dominion of Canada “ in leiognition of his untiring 
zeal and great ability m piornoting the development 
ot the natural resources ot the Dominion and in 
furthenng the geueial mt* rests of the mmoial in 
diiHtry ’’ The following awards have also been 
inode The Consolidated Gold fields of South Africa, 
Ltd , Gold Mf dal to Mi C \V B Jopp* , toi lus 
researches on mine ventilation at great depths, and 
foi lus pupei on “ Ventilation at the Crown Mines, 
WUwateisrand ” tht Consolidated Gold t velds 
Premium ot forty guineas to Mr f (1 Law fold, for 
his “ Notis on Somi Sloping Probh ms in Mexico” , 
and the William hrtehevillo Students Puzo of ten, 
guineas to Mr W H Wilson for his paper on 
‘ Bottom Slicing applied to Mining a laige Iiregular 
Replacement Deposit in Limestone ” 

In a 4 page pamphlet Mi P T Harwood, of 
“Coumn” Ovmgdoan Brighton,puts fmwaid atheoiy 
oi tile Michelaou ami Moiloy expenment based on 
Ins definition of motion as ‘a process of extending a 
body m a paiticular direction ’ wlncli confi is 
supei extension on the body ” and it accpiiies ** a 
k ngtli longer than its statie length ” Accorcbng 
to Mi Harwood, the imlease of thickness of the 
mmois in the lino of motion compensates for the 
mcieaso of the path of the light m that line He docs 
not mention the increase of length of the support of 
tlu miirois in tht line of motion, which Ins theoiy of 
motion it (pities and Ins icadi rs am lc ft in the dark as 
to why tho hu pci t xtenaion is limited to the minors 
We have been unable to veufv tho author h statement 
that Sir lames Joans 4 says that the sun, instead of 
sending us light waves, sends us nothing mon sub 
stantial than mathematical equations” 

Messrs Bowes and Bow c s, Catnbndgo in catalogue 
No 457 offer upwards of 400 hooks in n< w condition 
at greatly ieduced prices I he list is one of gent ral 
interest, but in it are several works ot a s< lentifk 
character, paitu ulatly m tlir depai tint nts of archa o 
iogv travel, and natural histoiv 

Aipik ations are inviLod for tile following appoint 
merits on or befom the dates mentioned — \n 
organiser of agncultuial education under tho Middle 
sex County Council- I he So< rotary, Middlesex Edut a 
turn ( ommittae, 10 Great George Street, S W 1 An 
assistant m the dopaitinont of ladium therapy and 
lesearch of the Middlesex Hospital - r Ihe Secretary 
Superintendent, Middlesex Hospital, W 1 (May 20) 
A resident lecturer in mathematics, with physics, at 
the Borough Road Tiaming College, Islowoith—Tho 
Principal Borough Road Tiainmg College, Isleworth 
(May 23) A head of the department of contmuativo 
education of Loughborough College—The Registiai, 
Loughborough College, Leicestershire (May 2D An 
assistant lecturer m economics at University College 
of the South WeHt of England -The Registrar, 
University College of the South WeHt of England, 
Exeter (May 25) A graduate teacher of electrical 
engineering subjects for tho Junior and Technical 
Day School and Evening Classes of the Wandsworth 
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Technical Institute “The Secretaiy, Technical In 
stitute, Wandsworth H W 18 (May 30) An assistant 
lecturer in chemistry at Brighton Technical College— 
The Secretary, Brighton Technical College, 54 Old 
Sterne, Brighton (May 30) An assistant in textile 
research, for research work relating to the knitting 
industry, in the department of textiles of University 
College, Nottingham —The Registrar, University 
College, Nottingham (June 1) An inspector of 
explosives under the Home Office— The Private 
Secretary, Home Office, Whitehall, SMI (June 5) 
An assistant lecturer m physics in the University of 
Manchester- The Kegistrai, University Manchester 
(June 6) A lectuierm metallurgy an assistant lecturer 
in civil engineering, an assistant lec turer in elec tncal en 


gineenng, and an assistant lecturer in mathematics, 
each in the faculty of enginoeung of the University 
of Bristol — The Secretary and Acting Registrar^ 
University, Bristol (June 9) A lecturer in agricultural 
chemistry and physics at Swanley Horticultural 
College for Women—The Principal, Swanley Horti 
cultural College for Women, Swanley, Kent (July 6) 

A science mistress for physiology at the Bedford 
Physical Training College-—Miss Stansfeld, Bedford 
Physical Trauung College, 37 Lansdowne Road, 
Bedford 'Two assistant organisers for help in the 
development of the Young Farmers’ Club movement 
m the north and west of Kngland respectively—The 
National Association of Young Farmers’ Clubs, 26 
Bedford Square, W C 1 


Our Astronomical Column 


Pluto —-Popular Astronomy for April contains 
Prof V M Shpher’H report on the Lowell Observatory, 
m which there are some more details about Pluto 
It was not until Feb IS, 1930, that Mr Tombaugh 
discovered the images on plates taken on Jan 23 and 
29, and afterwards that on the plate of Jan 21 It 
was oxainmed visually with the 24 inch refractor 
“No certain e\ ldonco of disk could be made out, 
although on a few occasions its unage seemed not 
quite like those of equally faint stars ** “ Later 

tests indicated that with Pluto’s famtnoss Ips 

disk, if as much as 0 6*, could escape detection under 
good observing conditions ” This would imply a 
diameter of 11,000 miles It was found that Pluto 
was brighter visually than photographically, so a 
yellowish c oloui was inferred 

The report also states that “ the search of tho 
ecliptic with tho efficient 13 inch telescope is being 
continued by Mr Tombaugh A band of consider 
ably greater width is being carried round the sky, and 
the reach in magnitude of stars included has been 
increased ” 

Rcch Instil Circ 425 contains the following obser 
vations of Pluto made at Simeis by S Beljawsky 
1931 1J T HA 1931 0 N Deol 1931 0 

Mar 22 d 18* 22 8™ 7» 21" 9 91" 22° 20' 39 4 # 

„ 23 18 12 0 7 21 8 99 22 20 45 6 

The magnitude was 14 5 Prof M Wolf gave it 
as 14 on Feb 8 

The above Circular also contains the following 
revised orbit of 1931 FK , which is tho interesting 
minor planet discovered by Drs Schwassmann and 
Wmhmann in March It is by A Kahrstedt 

Epoch 1931 April 7 0 UT 


M 

31 20° 

u 

129 62) 

11 

1 20l1931 0 

X 

24 261 

lOK q 

0 2439 

Period 

3 713 years 


The penhehon distance is 1 754, the eccentricity 
0 2687 

Spectroscopic Parallaxes ^©f B type Stars —The 
Commonwealth Solar Observatory at Canberra has 
recently published Memoir No 2, containing on in¬ 
vestigation of southern B tyye stars by B W Rtmmer 
for determining spectroscopic parallaxes The method 
used by Rimmer is essentially the same as that of 
Edwards, who amplified an earlier method of Adams 
and Joy It consists in (a) accurately classifying 
the|(&pectral types of the stars on the basis of the 
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Harvard classification but with additional sub types 
interpolated, and (b) dividing each sub type into 
groups according to the sharpness of the spectral 
Fines Both type and line sharpness are correlated 
with absolute magnitude, and tho final results give 
reasonably good values of the parallaxes Struve has 
rocently shown such methods to have a sound physical 
basis , also his parallaxes (derived from interstellar 
calcium lines) show a good correlation with the results 
obtained by them, though indicating that the die 
persion of absolute magnitudes is probably too re 
stricted Rimmer’s method differs from thfct of 
Edwards m the formation of two extra groups, for 
bright line stars and peculiar stars , also, the instru¬ 
ment used gives spectra double the length of those 
obtained at the Norman Lockyer Observatory, 
Sidmouth, by Edwards For those stars, however, 
which are common to the two observers (170 in 
number) the parallaxes are in fairly good agreement 
A full discussion is given both of the mstrumental 
equipment and the method used in deducing paral 
laxes The final results for 350 stars form a useful 
addition to our knowledge of stellar distances , being 
in numerous instances the only available source of 
information for southern B type stars This is the 
first volume of a purely astronomical character to be 
issued from Canberra, and it will be welcomed by 
astronomers 

The Eighth Satellite of Jupiter — Yale Astron 
Transactions , vol 6, part 4, contains a new theory 
of this satellite by Prof E W Brown As is well 
known, the theory of this satellite is extremely diffl 
cult, owing to its great inclination and eccentricity 
and the very large solar perturbations Prof Brown 
has diminished these difficulties by the use of a doubly 
periodic intermediate orbit the two periods are that 
of the elliptic terms and that of the Variation The 
work was carried out before the recent recovery of 
the satellite, so tho constants were derived from the 
observations of the first six or seven years The ratio 
of the mean motions (Sun to J VIII) is -0 171171, 
giving 741 613 days for the sidereal period , the mean 
inclination, 31° 13' The eccentricity is at present 
taken as exactly 0 4 The mean motion of the 
penjove is -0 00163 n, where n is the mean motion 
of J VIII The penjove therefore takes more than 
1200 years to make one revolution The foot of the 
motion being in the reverse direction to the satellite 
was unexpected, it arises from the second order 
terms exceeding those of the first order The *nedn 
motion of the node is -0 02193 n, hence the node 
goes round in about ninety years The coefficients 
of the inequalities are given in the article 
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Research Items 


Ston« Implements of Types new to Southern India 

—Six stone implements of types not hitherto recorded 
in India are figured and described by K Snpada Rao 
m the Journal of the Mysore UntversUy, vol 4, pt 2, 
July 1930 They are selected from among four hun¬ 
dred and fifty implements collected on geological ex 
eursions of the Central College, Bangalore It is sug¬ 
gested that of the slx types, four, from Reddipalle, 
Cuddapah District, of Cuddapah quartzite, represent 
an advance on the Lower Palaeolithic (Acheulean) cul 
ture of Bihgere, Mysore, while the last two, from Tn- 
chinopoly and Ranganathpur, Mysore, belong to the 
Middle Paleolithic The first implement is triangular 
with incurved sides One surface is concave and shows 
no sign of working, the other has a small central 
triangular platform of which the sides are parallel to 
the sides of the implement, giving it the appearance 
of a truncated triangular pyramid Similar specimens 
were collected from widely separated areas such as 
Satyavedu, Alicoor Hills, and Kibbanhalli (Mysore) 
The nearest parallel is a ‘ tribrach ’ from the Isle of 
Wight, described by Sir John Evans, and compared 
by him to specimens from Yucatan and Russia The 
second implement is roughly triangular with rounded 
angles and has one surface chipped in three broad 
triangular faces longitudinally disposed It closely 
resembles the Stellenbosch 4 cleaver ’ The third im¬ 
plement is horseshoe shaped The worked surface is 
covered by six broad flaked faces, the three big ones 
forming, with the back, the three straight cutting 
edges, of which the main one is opposite the curved 
edge of the horseshoe The fourth implement is 
roughly rectangular The workod surface (one side 
only) shows four big flakings, of which the one longi¬ 
tudinally disposed forms the cutting odge Of the 
two remaining implements, the ono from Tnchinopoly, 
of yellow cherty material, is crescent shaped The 
convex edge, 8J in m length, is thin and sharp, the 
concave edge is also sharp One end is pointed, the 
other has a ridge, and it is suggested that this was 
inserted in a handle to enable both edges to be used 
The sixth unplement, from Ranganathpur, is of white 
and greasy looking quartz reef, stained red by iron 
oxides It is of the shapo of an ox head with ledge hke 
notches m the place of the ears These make the im¬ 
plement probably unique in India and perhaps indeed 
elsewhere It is suggested that the rounded and sharp- 
edged butt, which affords no hand hold, was intended 
to fit m a slotted handle 

Pneumoconiosis caused by Talc —Although talc 
powder finds a number of industrial applications, 
comparatively few instances of pulmonary affeotions 
traceable thereto have been recorded In the Rendi- 
conti of the Reale Isbituto Lombardo di Scionze e 
Lettere for 1930, Dr Arturo Zanelli describes the case 
bf a workman employed m a pneumatic tyre factory 
to inject powdered talc into the interior of the tyres 
and to apply the same material to the outer surfaces 
of the tyres by means of a cloth During this work, 
the air contained a dense dust, but no masks were 
provided for the employes and no other moans was 
adopted for their protection from the dust The man 
developed grave digestive troubles, and X rav examina¬ 
tion of the lungs revealed the presence of the nodular 
"formations typical of pneumooomosis Although talc 
has been regarded aa a mineral forming a dust which 
only rarely has pathogenetic qualities, one of its 

f roperties seems to render it particularly dangerous 
fc forms extremely minute particles winch do not 
imtate the sensitive nerve endings of the mucus on 
which they are deposited, so that such important 
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moans of defence as sneezing, coughing, and increased 
secretion are not brought into operation In the case 
considered, indeed, the patient exhibited, during 
working hours, a weakening of the olfactory sense, 
the layer of dust on the mucus preventing the 
transmission of the olfactory stimuli to the nerve 
endings 

Respiration in Insects —In Biological Reviews of the 
Cambridge Philosophical Society, vol 9, No 2, 1931, 
pp 181 220, Dr V B Wigglesworth gives an admir¬ 
able summary of our present day knowledge of respira¬ 
tion in insects A very extensive literature has grown 
round the subject during the last twenty years or so, 
and, in sifting this mass of information, the author 
has undertaken a task of considerable difficulty His 
review covers the ground of external and internal 
respiration in insects the histology of tho tracheal 
system is fully described, while the supply of air to 
the tracheoles, the respiratory movements, tho elimina 
tion of carbon dioxide, and the respiratory function of 
tho blood all come under review The respiration of 
aquatic insects is also very fully discussed, and there 
is a brief account of the same process in parasites 
The ultimate endings of the tracheae are capillary 
tubes, or tracheoles, often loss than Jp in diameter 
Tho problem os to whether these fino tubuli contain 
fluid or air, a subject which Dr Wigglesworth has 
specially studiod, is discussed from its biophysical 
aspect The exchange of gases m the tracheal system, 
as a whole, is effected primarily by diffusion, which is 
modified by the opening and closing of the spiracles 
The relative importance of the spiracles and the m 
tegument with regard to the elimination of carbon 
dioxide is another important aspect of the subject, 
and it is evident that we know little as yet with regard 
to tho r61e played by the skin While there is indirect 
evidence that the blood acts as a earner of oxygen to 
the tissues, it is still a very moot point whether it 
contains a respiratory protein analogous to haomo- 
cyanm or hemoglobin It is only in certain very 
special cases that haemoglobin is present in insects 
and functions as an oxygen earner , but in the vast 
majority of these creatures no carrier has been identi¬ 
fied At the end of Dr Wigglesworth’s paper there is 
a bibliography, of about three hundred references, 
which will be found of service to all mterosted m tho 
subject 

Indian Forest Plants — In Indian Forest Records 
(Botany Series), vol 10, pt I (1931), Mr R N 
Porker, forest botanist at the Research Institute, 
Dohra Dun, India, continues his illustrations of 
Indian forest plants with plates and notes of five 
more species of the genus Vipterotarpus The first 
part of tins work appeared m vol 13, pt 1 (1927), of 
Indian Forest Records , and was mentionod in Nature, 
five species of this genus then being dealt with 
The species here treated of are D Baudu , grandi 
floras, obtusifoltus , Dyeri and Kemx Excellent 
plates depict the species Mr Parker has an interest 
ing note on the hybridisation of different species 
He writes 44 1 am of opinion that the various species 
of Dipterocarpus hybridise freely m nature The 
hybrids most often met with appear to be between 
the ins (rough barked dipterocarps), D obtusxfohus 
and tuberculatus , and one of the kanyim (smooth- 
barked dipterocarps) ” The hybrids D costatus x 
obtusxfohus and D tuberculatus x turbinatus seem to 
bo of frequent occurrence Other hybrids also 
appear to occur, though the evidence for them is 
not always very satisfactory Dr Kerr, a botanist 
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keenly mtoiested in the Malayan flora, was the first 
to detect and dosenbo a hybrid Dtpterocarpu a 

New Arctic Islands -Tho Arctic seas between 
Franz Josef Land and Noithoin or Nicholas Land have 
seldom bee n penetrated, owing to congestion of heavy 
no r lh e Italta airship passed over the region in 1928 
but modi no discoveries In the summer of 1930, the 
Russian Antic expedition under Prof O Schmidt, in 
the icebreaker Setloi\ after relieving the meteorological 
station at Hooker Island, ranz Josef Land made an 
attempt to rent h Noi them Land, of whit li the western 
side in unknown In spite of heavy ko, the expedition 
had a great rnoasuro of success and made several dis 
covones of importance An account of the voyage by 
ProL H Samoilov itt h, with a map of the discoveries, 
appears in Pttermnnns Mittedungen Hefte3/4 1931 A 
low, flat island of Palnozou sandstone (Wiesso Island) 
was found in hit 79 J 27' N 76 r 40 F A second 
islaml, Issatschenko Island was found fifty miles 
southeast of the island known as Kmsamkcit oi 
Lonely Island which however was not soon A 
third island called Voronin Island was found in 
lat 78 N long 91 30' h (approximately) tart hoi 

north, a nmnhei of small islands of Pahio/oit limestone 
woie discovered about fittoen miles from the west 
coast of Northern Land On one of these islands of 
tho Kamenev (Jump in lat 79 IV N , long 90 33' E 
a new natoorologu al station was established and pro 
visioned for three years The party of four men is pro 
vided with dogs and i ould reliant to the Siberian 
coaHt if relief by shift woie impossible Finally, the 
expedition discovered another island Schmidt Island, 
in lat 81 5 N , long 89 40' L This island is porn 
pletcly uo envoicd 

The Idu (Japan) Earthquake of Nov 26 , 1929 -A 
trelimmaiy repoit on this earthquake by Prof A 
mamum (Tokyo hup Atari Proc , \ol 6 , pp 419 
422, 1930) shows thftl it pr< sented phenomena of 
1 mu h interest The shock was destructive 111 two 
areas, the tent res of which aie about 14 miles apart 
Of the faults that appealed with the earthquake, three 
are especially noteworthy One, about 0i miles long 
ninfl noith and south along the neck of the Idu penm 
sula Die dislocation along thiH fault in a railway 
tunnel shows that, at a depth of 500 feet, the trust 
on the west side hail shifted 7 ft 10 in southwards 
and 2 ft downwards with leforent e to the other At 
the surface the dislocation was much loss apparent 
The other two faults mu\ he continuations of this 
fault that at the south end being 11 miles Jong and 
trending S 3(F W The (rust on its west side was 
shifted relatively 4 ft 3 111 to the south with an up 
throw of I ft 8 m The fault at the north end is much 
smaller and tiends to the north wast The seismo 
graphic evidence shows that the first movement came 
from near Lkihasi (lat 3V 2' N , long 1 V) J O' E ) 

I He blo< k movement thus seems to have started near 
the central point of the fault system passed quietly 
over the nuddlo fault, and increased greatly along the 
two oblique terminal faults Round these faults are 
situatod the two meizoseismal areas, 111 which 259 
persons wore killed and 2142 houses destroyed About 
4^ miles to the east of the southern area lies the small 
town of ]fro, at and near which were felt the uumeious 
slight shocks of the previous spring (Nature vol 120 , 
pp 320, 971 , 1930) About the tune of the Idu 
earthquake the Military I and Survey was engaged 
in relevellmg the district One section was levelled 
the day before the oarthcpiako and in the opposite 
direction theyday after comparison of the two 
series showed that nmctrcftUy no change had oc currod 
in this jxirtion of the peninsula The relev elling and 
retriangulation of the whole area are now in progress 

No 3211, Vol 127] 


and seismographs have been erected at four stations 
around the epicentres (Tokyo Imp Acad Proc , vol &, 
pp 399 400 , 19301 

High-Speed Wind Channels - A paper by Sir Thomas 
htanton in the March number of the Proceedings oj the 
Royal Society contains a histoiy of recent progress in 
tho development of high speed wind channels for 
research in external ballistics The fundamental idea 
of tho work is to measure tho forces and couples to 
which a proje( tile is Hubjec t, by means of scale models 
in which tho body is hold stationary in a current of 
air moving at high Hpoed The earlier work was done 
with the momentary blasts of air which were produced 
by tho leloase of a volume held at high pressure , 
this proved unsatisfactory, partly because of the 
difht ulty experienced m obtaining speeds greater than 
that of sound but more particularly be< ause it was 
found that complunted systems of stationary waves 
formed m the jots so that it would be almost impos 
Hiblo to know the exact conditions to which the model 
was suhjec tod The lator work has been t arned out m 
a continuous an ( urrent and it has now boon found 
possible to devise systems in which the air current is 
reasonably uniform over a sufficiently large legion to 
contain a small modol, and in which the forces on the 
model can be rnoasuied with lelativo ease A con 
Hidoiable amount of investigation has been done on 
these lines but it has been found that the conditions 
in the < hannels are extremely sensitive to quite small 
changes in the entering ait This rathei limits the 
usefulness of the method, and it is suggested that the 
next stage in the work should < onsist in bunging sui h 
conditions under hotter control 

Stark and Zeeman Effects —Two papers m. the 
Maich nurnboi of the Proceedings of the Royal Soiuty , 
by Prof J S Foster on tho effects of electra andy 
magnetic fields on the helium spectrum and by J K 
L MacDonald, on tho bturk effect in molecular 
hydrogen in the range 4100 4770 \ add considerably 
to knowledge of those phenomena Pi of Fosters 
contribution is laigely concerned with the combined 
effects of magnetic and electiu fields a subject which 
has played an important part m the development of 
tpianturn theory but for which few data are available 
Amongst the numerous results may be noted the 
appearance of lines in ciossod fields for which the 
change in tho magnetic quantum number (Am) 
appears to be more than one unit Mr MacDonald’s 
paper deals only with the pure electric resolution of 
the band lines, extending and partly chocking earlier 
work by Kiuti This investigation of molecular 
hydrogen is of considerable diftu ulty, both expen 
mentally and m its theoretic al interpretation In 
addition to the use of Lo Surdo tubes of rather 
curious design, with restriction of tho path of the 
discharge in front of the cathode, it was also found 
necessary' to employ streaming gas, admitted from 
lielow tho cathode, and, in order to obtain details of 
tho line strut Hires, to sacrifice field strength to obtain 
a steady and bright source The scale of the resolution 
of the lines compared with tho splitting of the lines 
of atomic hydrogen, appears clearly on ft plate accom¬ 
panying the paper 

Structure of the Atomic Nucleus - Latimer, in 
the March number of the Journal of the American 
Chemical Society , points out that the abundance curve 
foi lighter elemonts, the atomic weights of whichr 
are approximately integral multiples of four, shows 
maxima for 4, 7, 10 12 and 14 alpha particles, which 
suggests that the alpha particles are arranged in a 
tetrahedral pattern lie proposes an arrangement^ 
of 4 alpha particlos m a tetrahedron with a certain 
coupling of pioton spins and, by continuing the 
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pattern to 10 alpha particles, finds a point >n the 
lattice about which four protons converge m the 
same manner an in the alpha particle The entrant e 
of a pair of electrons at this point explains the first 
pair of extra electrons found in argon (40), and an 
extension of the principle appeal's to give a complete 
explanation of tlie numbers of extra electrons re 
quired in the heavier elements With the addition 
of the extra electrons, the proposed nuclear strut hire 
becomes a diamond shaped lattice of electron pairs 
joined by protons The model may be interpreted 
as the pattern detenu met! by the directions of the 
proton spin vectors, the angle between any two 
proton vectors being that formed by linos from two 
comers of a tetrahedron to its centre This is the 
angle at which two elementary spin voctors odd 
to give a resultant of two units The quantity 
J\/ n(n t 2) is the magnitude of the voc tor representing 
n units of spin, and only resultants with integral 
values of n are permitted The geomotry of the 
tetrahedron is thus cloaily seen to be that demanded 
by quantum mechanics for the combination of two 
unit spin vo< tors The paper is illustrated by rapre 
sentaturns of models, winch add considerably to the 
clearness of the ideas put forward in it 

Atomic Weight of Iodine —Tn an investigation of 
Baxter and Tilley m 1909, the ratio of silver to 
iodine pentoxtda was found to bo 0 04(1225, whereas 
the values Ag 107 KKO and I- 120 032 give 0 040251 
(isotopic oxygen mixture -10 000) It is now shown 
by Baxter and Butler in the March munboi of the 
Journal of the American ( 'humcal Society thattheiatio 
Ag/I 3 O s is nftoc ted by two sources of etior (1) the 
adsorption of an by very porous iodine pentoxide 
and (2) the fact that iodine pentoxide produced by 
the dehydration of todu ac id appears to contain 
less locime and moie oxygen than eotiesponds to 
the formula t 2 0 6 Whilst the modem value for the 
atomic wt ight of iodine re stsonsevc ral wc ll-established 
ratios to silver and to the othci halogens, it would 
be noctssaiy in ordoi to lecom ile the oxpt i uuental 
values ot the mtios of sdvei and iodine to iodine 
pentoxide with the theoretical \allies to me tease the 
atomic weight of iodine by 0 005 unit m the foituei 
case and dec rcaHe it by 0 03 unit in the latter Great 
care was taken m the purification of the tod mo 
pentoxide which was then decomposed by heating 
at about 400 r m a weighed quaitz reaction vessel 
which contained hot silver to prevent escape of 
iodine, and finally the weight of the iodine was 
determined Water returned by the pentoxide was 
collected in a weighed absorption tuhe and correction 
of 0 001 per cent for adsoibed air was mode The 
ratios I/O and l 2 'I a O,> were found to be 1 17262 
and 0 700342, which would corresjioiid with I — 
126 905, which is considered to indicate an excess 
of oxygon of 0 005 per cent in the pentoxide above 
tho theoretical value Iodine pentoxide of normal 
composition has not been proparod 

Hydrogen Ion Concentration in Unbuffered Solu 
tiona - A platinised electrode in a hydrogen atino 
sphere adsorbs the cation or base from a salt or base 
solution, thus yielding a more acid solution m the 
cell than before troatment with hydrogen This 
forms a sorious objection to the use of the ordinary 
type of platinised platinum electrode in unbuffered 
^solutions Again, since acid base indicators are 
weak acids or bases, laige errors may be caused m 
their use in measuring the pH of pure water or 
extremely dilute solutions of acids or bases Those 
problems are discussed in three papers in the Marcf; 
number of the Journal of the American Chemical 
Society by Kolthoff and Kameda In the first, it is 
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shown that acid adsorbed by platinum < an lie re 
moved by washuig with wator m a hydrogen atrno 
sphere An electrode coated with a bright layer of 
platinum was used, which gave satisfactory results 
in unbuffered oi slightly buffered solutions Tho 
electrode after pla*misation, is treated with hydro 
gen bubbled through wator, and the coll then washed 
out ami solution admitted The electrodes are 
easily poisoned and are replated after oat h set of 
moasiuements In the sot ond paper tho uso of 
mixtures of two forms of an inditatoi in different 
ratios is dostribed, the mdicatoi being jsohydiic with 
the solution The colour in the unbuffered solution 
is compaitxl with that in an ordinary buffer solution 
with tho same mdicatoi mixture a correction for 
the difference of ionic strength of tho two solutions 
being applied In the third papei, the hydrolysis 
of zinc sulphate solutions was investigated The 
second paper emphasises the imjHntance of using 
pure mduatois, tlie commercial pioducts not always 
being satisfattoiy in this respect 

Corrosion of Copper —The green patina pioduced 
on eoppei hv more or loss prolonged exposure to moist 
air is generally states! to be a basic carbonate In 
two papers in the Journal of tin Institute of Metals , 
(vol 42, p 181, 1929 vol 44, p 389, 1931), Vernon 
iind Whitby have reported analyses of the deposit 
formed in different localities in England, and these 
show that in tho pnrtnulai samples examined the 
roam constituent is a basic sulphate of topper, with 
veiy little taihonate In some specimens from 
toastal towns theie was t hloruie , m spec linens from 
Lowestoft theie was a ctmsideiahle amount In only 
one spet imoii was theie no cai bonato London 
samples contained topper sulphide, sometimes to the 
extent of more than 10 per tint, and the action of 
hydrogen sulphide is considered to play an impoitant 
pait m the c orrosum In the second paper, it is shown 
that the compositions of the materials of the patina 
moie than seventy >cars old correspond with the 
natural minerals hint hantite ( u>S() 4 , 3(Ju(OH) s , 
fttaeamite Gu(T a 3(’u(011) a ant! malachite, CuGOj 
Cu(()H) 2 l hero is an interesting gem ml discussion 
at the end of the second papei 

Solid Polyiodides of Potassium Although solid 
polyiodides of ca smm rubidium and ammonium 
have been shown definitely to exist at ordinary 
temperatures, whilst no solid polyiodides of sodium 
and lithium arc lepoited, tho solid polyiodides of 
potftHHium have been tho object of several researches 
which havo led to conflicting conclusions Up to 
tho present, four investigators have considered that 
they havo prepared Kl a , although only one reports 
analyses supporting Ins results, whilst two have 
obtained evidence for its existence At Wst four 
investigators have failed to obtain it, oi havo given 
evidence against its existence There is a similar 
conflict of evidence in the case of KI 7 In tho March 
number of the Journal of tin Chemical Society, 
N S Grate has shown that tho solid polyiodides 
obtained from aqueous solutions contain water 
of crystallisation, the two compounds KI 3 H a O 
and KT 7 H«0, stable at 25°, being isolated Provious 
work of Abogg and Hamburger which had been 
interpreted as indicating tho existence of RI 7 
is shown to be substantially accurate, but the poly- 
iodide was shown to contain two molecules of tom 
bmed benzene KI 7 , 2C a H a Evidence is given that 
no unsolvated {wdyiodicles of potassium exist at 25° 
Results of Parsons and Whitmore, which have been 
regarded as (Improving the oxistonce of solid poly 
iodides, are showui to be too incomplete to provide 
any such evidence 
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Agricultural Science m Palestine 


W HEN tho Zionist organisation began to develop 
its programme for the colonisation of Palestine, 
it realised the need for scientific research into agn 
culture and hoiticulture and set up an experimental 
station at Tel Aviv under the directorship first of 
Dr Warburg, and now of Dr Elazan Volcani 
Laboratories were equipped and arrangements made 
for field experiments in the various parts of tho country 
being colonised under Zionist auspices As might be 
expected, the scientific work has been woll done and 
a number of interesting results have already accrued, 
opening up many possibilities for the future The 
Zionists are not the only Jewish investigators in 
Palestine the French organisation, known as P I V A , 
has its hi hool and experimental farm at Mikveh, where 
good work is done, and them is, of c ourse, the Pales 
tinuin Government Department with its headquarters 
at Jerusalem 

The agricultural problems are those of a dry region 
of smallholdeis — a usual type of holding where 
irrigation can be widely practised but. 1ms common 
othorw ise The smallholdings are necessitated by the 
cireiuriHtam o that Palestine is only a small country, 
already eanymg a considerable population of Arabs 
who have been theie for many years and regard 
themstlves as having u good t hum to the land , while 
tho number of Jews who wish to colonise it is con 
siderablo To meet the difficulty, the method was 
early adopted of wot king out schemes of husbandry 
BUitablc for small fanners of mtelhgeru o but not much 
capital In tho Plain of Sharon, the best prospects are 
for fiuit, llowers foi scent, and, near tho towns, dairy 
products and vegetables In tho Emek these are less 
suitable though dairying is being seriously attempted 
the simple obvious products are cereals but these are 
not easy to Hell profitably 

Tho Tel Aviv work is hosed on a sufficiently corn 
prehensive piogrammo und it covers practically all 
subject* bearing upon tho colonists’ problems 
Throughout the purpose is to intensify agriculture 
in ordoi to piovido a higher standard of living for a 
larger rural population This involves the more mten 
Hive produi tion of existing crops, the introduction of 
new ones, and the improvement of the native breeds 
of live stock At the same time, the Division of Rural 
Economics is making a careful survey of tho conditions 
of production of the existing crops and livestock 
products with tho view of further development 
Possibilities of disposal of tho increased output are 
being exploied the home market is not particularly 
large, but Egypt and the near pails of Furopo offer 
some prosper ts for an export trade 

Dairy farming, in particular seems to offer many 
advantages It gives a higher output per man and 
per a< ro than the traditional agriculture, and thus 
lenfts itsolf to a denser agru ultural Hottlement The 
resulting animal manuie raises the fertility of the 
soil for othei systems of farming The investigation 
has boon assisted by the Empire Marketing Board, 
which arranged that Mr J Crichton of tho Rowett 
Institute, should study the eubjec t on the spot Tho 
technical problems are woll on the way to solution 
The grading up of the dairy cattle has been started, 
and also the initial improvement of the soil to a point 
at which it will begin to carry the new system, and 
the elaboration of a suitable cropping scheme The 
Palestinian demand for dairy produce being m 
sufficient, it is proposod to build up a control organisa 
tion strong euough to maintain such a standard of 
quality a« will secuio th6 products m the overseas 
markets 1 The possibility of the development of a 
sugar industry is being examined The most hopeful 
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solution appears to be the combined cultivation of 
cane and beet, thus spreading the work at the factory 
over a longer season and broadening the scheme of 
cropping Sugar cane, although little grown, is not 
a new crop in Palestine Beet, however, presents 
ceitain dvffic ulties m the dry regions, but these can be 
overcome by irrigation at critical periods 

Among the indigenous plants are eight species of 
wild flax, and the growing of flax for seed, carried out 
in Bible days, is being exploited once more So far 
no serious diseases or posts have affected this crop, 
though it is anticipated that dodder is likely to put 
in an apjioaranoc at some future date 

Palestme, however is always liable to plant diseases 
and poftts, and steps were taken from the outset to 
eopo with them Dr Reichert, who is in charge of 
the Division of Plant Pathology, and is ably assisted 
by Miss Hoi linger, has confined his attention prin 
cipally to the banana, citrus, and wheat crops 
‘ Internal dechno a physiological disease of citrus 
fruits well known m other regions, has now been 
ret circled in Palestine Diplodia stem end rot is 
widespiead, and in 1929 cost the Palestine oiange 
industry some £2/5,000 It is, however practically 
eliminated by debuttonmg the fruit by colouring it 
A third trouble, duo to Sclcrotima sclrrotiorum , is 
common to citrus, banana, and various other crops 
The banana is particularly susceptible and there 
seems considerable danger of the spread of the fungus 
thence to the citrus groves The wheat studies, 
commenced in 1923 and still in progress, have been 
chiefly concerned with the relative susceptibility of 
different varieties to bunt, and it is of considerable 
interest that the wild ommer (Tnttcum rfirf jecotdes) 
has been found to be highly susceptible 

Dr Oppenhoim, of the Division of Horticultural 
Brooding, is working principally upon the sugar content 
and the acidity of tho orange fruit during its develop¬ 
ment, and upon brooding methods for improving the 
citrus crop He emphasises the importance of bud 
selection and suggests the establishment of a national 
organisation for the selec tion of stock and of bud wood 
from trees already existing m the groves 

Of the insects giving trouble to the grower, locusts 
are the best known, and the Government has set up 
a good locust service to observe and deal with the 
insects as soon as they appear Other insects, however, 
are also harmful Dr b 8 Bodenhoimer, in Ins 
bulletin on the Ooccida or scalo insects of Palestine, 
enumerates some 65 species, of which eight are new 
to science Even this list by no means exhausts the 
Coccid fauna and he has since issued supplementary 
notes He has studied also the Wood Leopard moth 
(Zeuzera pyrina), an insect which causes groat damage, 
particularly to olive and apple trees, by its larva 
tunnelling in the wood The use of paradicnlorbenzme 
or calcium c yanule is recommended as a remedy easy 
to handle and to apply Among other entomological 
papers, the report by H Raupt on Homoptera 
Palestine? I 3 and that of F S Bodenheimer on 
tobacco pests may be mentioned Some of the latter 
originally affected wild Solanaoete and other plants, 
but are now passing over to the newly planted tobacco 
and cause considerable injury 

Spraying naturally comes in for a good deal of 
study one interesting paper deserves mention 4 A«, 
Burning varied standards of mortality by spraying, 
and a 95 per cent natural mortality in each generation 
of the larvae from the eggs surviving spraying, it is 
shown that insects with 10 or 20 eggs per female, 
cannot maintain their existence under such cpntror 
measures, but that the Red Scale (Chryeomphalus 
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awortftc), which has 100 eg^a per female, can only be 
controlled by a spray giving at least 90 per cent 
mortality, and that one, or at most two, sprayings 
per year are thon sufficient The control measures 
should be applied at the time of population minimum , 
the numbers cannot be materially reduced if dealt 
with at the tune of population maximum Similar 
considerations are applied to field mice control 

Tho publications of the Tel Aviv Institute are not 
confined to agriculture and horticulture A systematic 
survey of tho flora of Palest me ir now being ( arned 
out by A Eig Two bulletins on the systematic side 
and one from the ecological aspect give an excellent 
bird’s eye view of the flora of Palestine The flora 
jg m process of active transformation owing to the 
effect of modem methods of land cultivation Marsh 
species are tending to disappear owing to increased 
drainage, while certain diy land species are vanishing 
with the spread of irrigation 

The attempt to fix the shifting sand dimes will 
probably affect the duno flora Theso iinmment 
changes render it desirable for the botanical surveys 
to be pushed forward as rapidly as possible but the 
work is handicapped by the fact that most plants are 
short lived appealing m the spring only ho that 
only relatively small areas can be investigated each 
year The flora is much affected by physical factors 
especially by tho distribution of rainfall, as tho period 
of greatest heat synchronises with that of absence of 
ram Steps are already being taken to preserve the 
native flora, to guard the reserves, and to plant woods 
of forest trees 

One of the publications makes an especially wide 
appeal Dr Vole urn’s pamphlet, T he Fellah s Farm”, 
which, apart from its special agricultural matter, is of 
general interest because of its many leferences to 
survivals of ant lent Jewish and fellah folklore Here 
for example, ih a summary of the rites still performed 


by the local peasantry when the ram has failed to 
appear 

4 Each district has it« local rites There may be 
a procession of girls in tho twilight after the evening 
meal, beating empty petrol tins containing pebbles, 
in order to make even more noise They knock at 
the doors of the houses, and are sprinkled with water 
An old woman matches before them, a handmdl on 
her head, on top of which a rooster shut in a basket 
crows lustily to call forth divine compassion A 
pitchei of water occasionally replaces the hundmill 
A white cock and a black hen are carried along and 
beaten at intervals so that they may cry all the 
louder Oram and flour sifters are earned on the 
head to symbolise the famine threatening man and 
boast Sometimes an old woman, ruling a donkey 
backwaids and carrying an infant, grinds an empty 
handmill These figures aie meant hi personify 
innocence The old woman can no longer do wrong, 
while the infant 1ms not yet tasted sin The rooster 
represents the domestic anunals ” 

The workers at Tel Aviv,and the Zionist Organisation 
supporting them, are to bo heartily congratulated on 
tho volume atul quality of the woik tho> have alroady 
dono under conditions which have Homotimes been 
both difficult and trying With the setting up of the 
new experimental held at Rohovat, we rnay expect 
an even more extensive study of Palestinian probloma 
A good beginning Huh been made we wish tho 
workers all suer ess 

Thi< Staff ok Rothamstkd 
Exp* kimknta i Station 
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Palestine Fean S or Ifd8 J ha Transition to n Dftlrv fndUHtrj In 
Pttlwrtinr lei 4m, Hull 11 11130 

• UomopU ra PaleHtlna? I Tel Ir iv Hull N (927 
4 Theort Hi vl ( oniddt rations on tin t valuation of t ontrol Measures, 
bj l)r V s lJodenhdmer Hmhtr vol I No 12 D<(<mbir 1930 


The Satellites of Jupiter 


T>ROF DE SITTER, Duet tor of Leyden Obseivu 
*- tory, delivered the George Darwin Lee t mo 
of the Royal Astionomical Sot lety on Way 8, 
taking as his subject “The Satellites of Jupiter” 
The lecture began with a sketch of tho progiess 
of our knowledge of the system Galileo attempted 
to make tables of their motion Homer deduced 
fiom thorn the finite velocity of light War 
gentin devoted a large part of his life to the study of 
their motions Bradley made careful obseivatioiiH 
La Grange improved tho mathematical theory 
Deiambre and Damoiseau made tables, which rt 
mained in use until recent tunes Forty years ago, 
Sir David Gill earned out a senes of observations 
with the Capo hehometer , he compared the satellites 
with each other, not with Jupiter itself, finding that 
this increased the accuracy of observation very 
notably The positions of certain stars had been 
found with great accuracy in connexion with the 
determination of the solar parallax from observations 
of the planets Ins, Victoria, and Sappho These 
stars were now used to check the scale of the hebo 
meter, and this was considered to be known to one 
part in 100,000 Prof de Sitter took a large part in 
reducing these observations, he found from a com 
bination of all determinations that the mass of the 
Jovian system is 1/1047 40 of the sun, with a probable 
error of 0 03 m the denominator 

Prof de Sitter then gave an outline of the different 
Masses of perturbations, which he divided into four 
groups (1) Those with periods of less than 17 days , 
(2) periods of 400 500 days , (3) the small hbration 
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of satellites f, 1L IT I about their equilibrium 
position—he found that the pi nod of this is close to 
six jears , (4) those exceeding Jupitoi s period of 

revolution The inequalities of short period exceed 
in magnitude the oscillations aiming from the eccen 
tricities of the orbits , he thoiefoio used intermediary 
orbits based on these inequalities, instead of using 
ellipses 

The values given by Prof de Sitter of the masses of 
I, II, III, IV weie 381, 248, 817, and 509, expiessed 
in units of the seventh decimal of Jupiter’s mass 
Those of II and III aie the best known the diffoient 
determinations of theso being very accordant He 
made a comparison between the Jovian system and 
(1) the foui interior planets, (2) the four giant planets 
He no toil that 33 years in the satellites corresponded 
to 17 centimes m the terrestrial planets and to 1200 
contunes in the outer planets Consequently, pro 
gressive changes take place much more rapidly m 
the satellite system, which adds interest to tho study 
of them 

Pi of de Sitter also alluded to his studies of tho 
variations m the rate of the earth’s rotation as shown 
by the fluctuations in the motions of the moon, the 
inner planets, and Jupiter’s satellites Certain dm 
crepanoies between the results from Jupiter’s satel¬ 
lites and those from the other sources suggest the 
possibility that the Jovian system might have fluctua¬ 
tions of its own He showed fiom a diagram that the 
fluctuations were small during the nineteenth con- 
v tury, so that it was not until the present century that 
their reality could bo affirmed with some confidence 
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Newcomb had, however, suggested many years bofote 
the possibility that the lunar fluctuation might arise 
from changes in Dio earth's rate of rotation 

Prot <Je Sittei stated that hm work had been 
assisted by excellent senes of photographs of the 
satellites obtained at many observatoiios Kt made 
a <ornj>aiisori between the accuracy of hehonietoi 
and photographic positions the probable on or of 
one position with tin fomier was 0 075" while that 
from a plate with six images, measuied m two post 
lions, was 0 02* 0 03" 


Weather and Health 

A N interesting it port, pn pared by Dr Ellsworth 
- Huntington with the advice of a strong corn 
mitt« e based on the daily meteorologic al and rnoi 
lality records of the t ifcy of New York from April 15, 
1K82, to Mm 24 1888 appeals as Bulletin No 75 of 
thi National Rest arch ('oumil (National Academy 
of Scu nets, Washington) (Jross mortalities at ages 
undej five y t ars and over five years are considered 
separately also mortalities m these age pi nods from 
< aunts otlu r than pneumonia and influenza Moitfthtv 
from pne nmoma and influenza (all ages) foims a 
st par ate group J he data are expressed as peiitnt 

ages of the daily av< iage of tiro particulai y t ai, and 
when nocessuiy , coirections for seasonal trend ate 
mtimhuid hoi surtn mnt reasons, graphic al mi thods 
are t firefly used, ill particular i holographs that is 
a thud variable daily deaths is slumn by contour 
lines oil a bivuuatc ifiagram for t vain pit, of temper a 
tun and relative humidity It is route ndtd that the 
method Wads to clean l it suits than tin use of cor rc la 
tion cor fhcitnts and massed averages 

I ho principal < ont hisions reached air these 
Judging by the data of deaths from all causes c \t ept 
|)»oumoma and influenza among persons ovoi fivi 
veais of age the optimum tempciat me is close to 
OfC b Among c hildit n under fiv e y r ais tin optimum 
is about 10 lowtr Among extremely coim^ infants 
howi \ei, there is ev idem c that the optimum is bight r 
bo far as influenza and pneumonia are concerned it 
appears that the daunts ot contracting the disease 
are at a maximum with flic' lowest and a minimum 
with the highest temperatures hut that the chances 
of death after the disease bus been acipmed are 
subject to the influence of tier normal ttmptiatuie 
optimum it appears that at the optimum tempera 
tures, low atmosphe rtc humidity is harmful but, 
among young childicn, plays only h minor part 
Above the optimum tempt laturo, the best humidity 
appears to he progiessively lower as the tompoiature 
rises 

Much stress is put upon the relation between inter 
dun mil variability of tompoiature and mortality' 

1 No matter whether a drop of temperature causes 
the mean temperature to bo better or worse, it finds 
to produce a stimulating effect which induces a 
relatrvdy low death into l>oth on the day m question 
and tho next day In similar fashion, no matter 
whether a rise of temperature brings a favourable or 
unfavourable mean temperature, its effect for two 
[lays is to raise the death r ate ” Still rnoi e interesting 
is tho apparent fact that a moderately high degree of 
variability of temperature from day to clay is more 
favourable than low variability In this respect 
the le is a similarity between the experience of New 
York and of Stockholm, whir h suggests that there 
is a definite optimum variability independent of tern 
perature * * 

The author asks whether “ the apparent difference 
trom season to season " may not “ meiely represent 
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the fact that in cold weather we are protected from 
c hanges of temperature ” He finds that ideal 
weather in New York would be characterised by an 
average temperature of about 65° and ft relative 
humidity of nearly 90 per <ent The preceding ten 
day's should have been characterised by fairly strong 
changes of temperature, averaging 4°, and should 
culminate m a fall of 10° or 12° It seems that south 
east England, outside tho smoke laden area of London, 
approaches as near to the ideal as we may hope to 
t nme but tho author points out that many other 
variables if mam to be considered 


University and Educational Intelligence 

Camukiduk —The Sadlemaii professorship of pure 
mathematics will be vacant on Sept 30, 1931, by the 
resignation of Dr K W Hobson 

The Appoint merits Committee of the faculty of 
mathernatn s has reappointed Mr S W P Steen, of 
Chnst’s College, and Mr T (* Room, of ht John's 
College to he Univeisity lecturers in the fatuity, ftipl 
Mr E C Bullard, of Clare College, to be l mversrty 
demonstrator in geodosv 

A leport has been received from the managers on 
the regulations for the Quick proft ssorship of biology 
In October Prof U H F Nuttall retms fiom the 
than after having held it for twenty five y < ars By 
the turns of Mr Quick’s will, tho benefaction must 
always bo used to promote ‘study and research in 
tire stances of vegetable anti animal biology" 
Authority is given to tho managers however, to 
propose to the Univeisity changes in tiro particulai 
held of biology with whit h tho chan shall bo asset rated 
From 1906 until 1919 this field was defined as 
protozoology m 19)9 parasitology replaced proto 
zoology The manager s now rccornnu ml to the 
Cimusity that the next tenure of tho Quick pro 
It ssorship should be associated with tht field of 
restaith which they define as the study of the ‘ Tho 
logy of the Ct 11” If this letoinmondation is ap 
proved, they intend to offer tho than to Mi D 
Kr din, who has for some y'cars bet n cany mg on 
i< search woik of this typ* in the Molteno Institute 
The I nivorsitv has confined the honorary dcgieo 
of M \ on Mi K Eveiett on his letiremcnt, after 
morn than forty years service from the post of 
assistant to Su J J Thomson at the Cavendish 
Laboratory 

Durham - The Council of Aims! long College has 
appointed Di E (> Richardson to he lecturei in 
physics Dr Richardson is at piesont lectuier in 
physic sat l mversity C ollego London, and is engaged 
on icseaich in connexion with the piopagation of high 
frocjueney l admtion in gases 

London —The London School of Economics and 
Political Science has been granted the sum of £142,000 
by the Rockefeller Foundation This sum has been 
allocated an follows £00 000 for reconstluctmg and 
extending tho library , £10,000 for the purchase of 
additional books , £30,000 towards tho purchase of 
land for new school buddings , and £42,000, in annual 
giants of 16000, foi providing increased facilities for 
post graduate teaching and research 

The late Mr Clifford B Edgar lias bequeathed 1 
£4000 to tho London School of Hygiene and Tropical^ 
Medicine for tho piomotion of reseaich Mr Edgai* 
was a graduate of tho University, and mtinjately 
connected with its work for many years, having acted 
as chairman of the Finance Committee from 1910 until 
1020 < 
The Court of Common Council has renewed for 1931 
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its grant of £105 in aid of the University’s extension 
work, and the Drapers’ Company has renewed for the 
year 1932 its grant of £500 for the Depaitrnent of 
Applied Statistics at University College The Civil 
Service Commission has notified the University of 
the renewal for 1931-32 of the present subvention 
of £2250 from Indian revenues towards the cost of 
probationary instruction of selected candidates foi 
the Indian Civil Service 

Oxford At Rhodes House, on May 9, Prof A 
Einstein delivoied m Herman tho first of his tlnee 
Rhodes Lei tines on 1 The Theory of Relativitv- its 
Formal Content and Present Problems ” Ho gave a 
geneial exposition of the special and general theorii s 
of relativitv, emphasising the need of ‘ loguallv satis 
fjmg ” assumptions and explaining the methods ot 
advance from tho Euclidean to a pseudo Euclidean 
moti ic and hence to the Rieniariii metric The g( noial 
theoiy could not, however, provide a logical explaua 
tion of the elec tromagnetic field In his second lec true, 
on May ltt, Piof Einstein will discuss the pioblem of 
the finite universe In his last le< ture, on May 23, 
he proposes to give an account of his attempt to derive 
both the giavitational and ele< tiomagnetic fields by 
the intinduction of a directional spatial structure 


Thf following courses of free public leotnies in 
mctalhngy havi been arranged by the Annum ers and 
Browers’ Company —At 8 o’clock on May 21 and 2H 
and June 4, at the Royal School of Mines, ‘Thin 
Films on Metals ’ , bv U R Evans, and at 5 )0 on 
May 27 and June 3 and 10, at King’s College, Strand, 
‘Some Impuiities in Mentals and the Production of 
Metals of High Purity by Dr VV Rosenhain No 
tickets aie iequned 


Birthdays and Research Centres 

May i 8 , 1873 —Dr H Eltrinuham, F R N president 
of the Entomological Society of London (1931) 

Is inoie 01 less 1 ontinuously engaged in tile histo 
logaal stun ture of insects, more especially that of 
special glands and organs At present investigating 
the struct me of tho abdominal organs 111 the Hmalkr 
caddis flies, the action of 'diaphnnol' on chitinous 
and other structures, and tho structure of the eye in 
Aleurodes 

At all times prepared to undeitake histologn al in 
vestigations into the finer structure of insects, and 
should be glad to have unusual material for this pur 
pose from anyone who has the opportunity of obtain 
mg same in a proper state of preservation Would 
be glad to furnish suitable preseivative fluids to any 
ono who i an obtain material suitable for investigations 
of this (haracter 

May 19 , 1876 -Prof W K Orroory, curator of the 
Department of Ichthyology, American Museum 
of Natural History 

Mv chief investigation now m progress is the study 
of the skulls of fish of many orders and families 
Each skull is considered from two points of view 
first, as a natural mechanism (the inert part of a 
machine that serves in the complex turnover of 
mergy taken in and paid out by the organism os a 
whole), secondly, as a morphological pattern, which 
haft acquired its various charac ters at different stages 
of its phylogenetic history 

I should welcome researches bearing upon the 
hypotheses that triradiate sutures arise through the 
equal growth away from each other of three centres 
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of ossification and that tho semicircular canals arose 
in n similar maimer A functional analysis of parts 
of the neurocramum (cranial vault, interorbital bridge, 
cthrno vomer block keel bone or paiasphenoid) leads 
to interesting results 

May 23, 1850 — Dr (i C Dam*, F H S , Fielding 
curator in the University of Oxford 

1 am at present engaged in an investigation of the 
flora of Uypi us 

May 23,1864 —Sir Arthur Smith Woodward, F R S , 
lately Keeper of the Department of Oeology, 
British Museum (Natural History) 

I have accumulated many fossil fishcH on winch I 
hope soon to continue reseatch but I hnvo been 
occupied for h long time in pieparmg (and laigely re 
writing) a second English edition of Zittel’s ‘ Pain 
ontology vol 2 (Fishes, \mphibtans, Reptiles, and 
Birds) winch is now 111 type and nearly t ompletod A 
new edition of my Outlines of Vertebiate Pala onto 
log> ” will pi obably follow I think that one who has 
had long exponenoe of any sphere of research can do 
good servile to science by attempting, from time to 
time, to digest and coirelate the results of tho multi 
tudo of technical papers and memom whuli now 
appeal in more iaptd sucreHMon than ever 


Societies and Academies 

IONDON 

Royal Society, Apnl 30 1 - J A Todd On twisted 
cubic turves which satisfy twelve conditions The 
paj>er deals with the problem of determining the 
number ot twisted cubic < uivph in space which 
satisfy the joint condition of meeting rimes in one 
point Imes in two points, and of passing through 
t fixed points where r + 9 v It- 12 , so that the con 
dition determines a finite number of cuives The 
simpler cases are tioated by a variety of elementaiy 
methods , for the more complicated c uses the pnne iple 
of special position is employed in winch the given 
lines and points aie made to assume paiticular 
positions in such a manner that the curves which 
are required fall into vanous classes of wducli the 
number of c urves m each is determined by simpler 
considerations — H T Flint A metmal theory and 
its relation to the < harges and inassos of the electron 
and proton This paper points out the analogy «\ 
isting between the equations of the quantum theory 
and the elec tromagnetic equations of Maxwell, point 
mg to the existence of a definite natural metric m a 
five dimensional continuum Parallel displacements 
along the world lines in this continuum are assoc lated 
with no change m length but in tho four dimensional 
world tho change of length ih a pei iodic furu tion with 
a frequent\ proportional to the mass associated with 
the w’orld hue This view leads at once to the inter 
pie tat ion of the ratio of the masses of the electron 
proton as a metrical ratio, and makes a unitary 
physical theory possible—A M Mosharrafa Material 
and radiational waves Tho Maxwellian equations of 
electromagnetic and elec tron theory are derived from 
one set of basic relations m a manner which throws 
some light on the relationship between material and 
radiational waves, and accounts for tho existence of 
exactly three types of physical entities, namely posi 
tive electricity negative electricity, and radiation It 
is shown that a physical entity may be assoc mted with 
the propagation of a yector A m a direction n If A 
and n are in the same direction, tho entity is recognised 

1 Continued from p 7JS 
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as positive electricity, if in opposite directions as 
negative electricity, and if mutually perpendicular, 
then as ladmtion In the general case, A will have 
both a longitudinal and a transverse component, 
< oiresponding to the to existence of matter and radia 
turn - J Guild r Lhe colorimetric properties of the 
spec trum The paper describes an investigation 
carried out at the National Physical Laboratory to 
dett rniine the colorimetric properties of a group of 
seven subjects as obtained from direct measurements 
of the trichromatic coefficients of the spectrum on a 
trichromatic colorimeter A proposal is made for the 
adoption of a set of standard data, to represent a 
normal e> e for technical colorimetric purposes, based 
on the results of this investigation ana those recently 
published by W D Wright —C Robinson and H A T 
Mills The colloid chemistry of dyes The aqueous 
solutions of bonzopurpunne 4 H and its isomer pre 
paied from m tolidine (1, 2) Although benzopur 
purme 1 B is a well known cotton substantive dye, its 
mmnei prepared from m tohehne has not sufficient 
affinity for i otton for it to bo of practical use as a dye 
stuff An investigation of the solutions of those dye 
stuffs has been carried out m order to see if corre¬ 
spondingly great different os could be found in their 
colloidal properties The viscosity of their solutions 
(if not super saturated) aie the same and are of the 
order to be expected in an unhydrated colloid The 
\ iscositv does not vary with rate of shear, and the con 
ductivities are of the same order On tho other hand, 
ultra filtration, flocculation by electrolytes, and ultra 
mitrosiopic examination show marked different es 
between the two dyes which may be explained if it 18 
assumed that benzopurpurme 4.6 forms larger aggro 
gates than the meta isomer The osmotic pressures of 
the two dyeH are almost the same , this can be ac 
counted for in spite of the difference in particle size 
shown by experiments described It is concluded 
that these dyes exist m solution as totally dissociated 
colloidal electrolytes, hydrolysis being negligible — 
G B Deodhar X rav nondmgram lines In the 
K and L serits, nondiogram lines pairs are found 
wine h show approximately constanty'V/A* differences 
These «eem to resemble the usual screening doublets - 
T E Stern The c hemical < (instant of chlorine vapour 
and the entropy of crystalline chlorine By statistical 
mechanics the molecular composition of chlorine gas 
is calculated, assuming that the ratio between the 
numbers of atoms of the two isotopes 35 and 37 is 
lyiown Jt is found in this calculation that the angu 
lar momenta of nuclei are without effect upon the 
constitution of chlorine gas The vapour pressure of 
chlorine crystals is also calculated and, finally, the 
entropy of chlorine per mole in the < rystalhne form at 
the absolute zero I E Knaggs The molecular syrm 
metry of liexa ammobenzone in the crystalline state 
and certain other properties of the substance An 
examination of crystals of hexa ammobenzene by the 
powder X lay photographic method has shown the 
crystal symmetry to be that of the holohedral cubic 
class, the space group being There aro 16 

molecules in the unit cell of side 15 14 A , and the 
molecules possess a threefold axis of symmetry — 
H W Melville and E B Ludlam 1 he effect of foreign 
gases on tho lower critical oxidation limit of phos 
phorus vapour The experiments were earned out to 
test the equation originally proposed by Semenoff 
In the present approximate state of the theory, the 
differences obtained are explained on the variation of 
the diffusion coefficient of the chain propagators into 
the foreign gas ^The results jhow no correlation with 
those obtained for foreign gases at the upper critical 
oxidation limit —L Rosenhead The lift on a flat 
plate between parallel walls The ^effect of the walls 
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is to increase the lift-coefficient, and curves and tables 
are given showing this increase for various values of 
the angle of attack and the ratio of chord of aerofoil to 
width of channel —J A V Butler and A D Lees 
The behaviour of electrolytes in mixed solvents (3) 
The molecular refractivitios and partial molar volumes 
of lithium chloride have been determined in a senes of 
mixed water alcohol solvents It is found that the 
molecular refractivity is constant in each solvent over 
the range of concentrations investigated Its value is 
scarcely affected by the presence of alcohol until the 
molar fraction of tne latter is more than 20 per cent, 
and then falls off steadily to the value for pure alcohol 
The effect of lithium chloride cm the density of the 
solutions vanes greatly with the composition of the 
solvent—T C Marwick An X ray study of mannitol, 
dulcitol, and mannose The relationship is traced be 
tween the structures of mannitol and dulcitol, and 
between the structures of mannose and other sac¬ 
charides (Soe also Nature, Jan 3, 1931, p 11 )— 
G I Finch and J C Stimpson The electnoal con 
d it ion of hot surfaces dunng the adsorption of gases 
The electrical conditions of a carbon roa and a copper 
sheet have been studied at temperatures up to 850 J C 
tn vacuo , and m contact with various gases The re 
suits of those experiments suggest that 1 normalisation ’ 
of the carbon involves the evolution of occluded gases 
accompanied by structural changes in the surface, but 
that in the case of copper it involves a process of 
sintering — A B D Cassie and C R Bailey Investi 
gations in the infra red region of tho spectrum (3, 4) 
The absorption spectrum of carbon disulphide is 
described betwoen the limits of 1 m and 22 a 1 , and the 
results compared with those of Coblentz for the liquid 
The molec ule possesses a rectilinear structure, with 
probably a single linkage between the carbon and 
sulphur atoms The Raman spectrum has been co 
ordinated with the mfra red spectrum, and an explana¬ 
tion is offered for the appearance in both of the charac 
teristio doublet associated with tho inactive frequency 
-D R M‘Rae Asymmetry observed m the stark 
component of H a A special grating having a very 
intense first order spectrum on one side has been used 
to resolve the Stark components of Ha Asymmetry 
is observed in tho displacements of the components, 
and also in the relative intensities of the components 
Altering the number of atoms in the initial states does 
not explain completely the asymmetry of intensities — 
F D Mile* The apparent homihedrism of crystals of 
lead chloride and some other salts Lead chloride, 
which normally shows holohodral orthorhombic sym 
metry, can, under certam specified conditions, be ob¬ 
tained from hot solutions containing dextrine in 
microscopic crystals consistmg of a single form (a bi- 
sphenoid), which can have only axial symmetry By 
reducing the concentration of dextrine this form can be 
gradually repressed Normal crystals of lead chloride 
were grown and investigated by X ray methods The 
difficulty of X ray work with crystals impervious to 
the radiation is emphasised, and a simple method is 
given for finding whether any given reflection will 
emerge from any crystal face The structure con 
tains two glide planes of symmetry The symmetry 
is, therefore, in all probability holohedral The idea 
that crystal faces lying opposite to each other across 
a plane of symmetry may behave differently to cm 
optically active reagent is supported The ca serf 
described appear to be the first to demonstrate thtfl 
the presence of optically active material may induce 
the growth of a hemihedral crystal of a substance, the 
normal symmetry of which is certainly higher —C ft 
Wynn-Williams The use of thyratrons for high speed! 
automatic counting of physical phenomena r 1TO 
thyratron may be regarded as a tnode valve Which 
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contains a trace of mercury vapour or inert gas at low 
pressure Under appropriate conditions, a positive 
voltage impulse of only a few micro seconds’ duration 
applied to the grid will cause an arc to strike between 
the anode and cathode (or filament) The arc thon 
continues independently of further grid potential 
changes until the anode circuit is momentarily inter 
rupted In this respect the thyratron behaves as a 
very delicate, inertialess relay, capable of controlling 
considerable currents Some circuits are described 
for utilising to the greatest advantage the * inertia 
less relay ’ characteristic of the thyratron, for high 
Bpeed automatic counting of voltage impulses set up 
by physical phenomena Two impulses separated by 
as little as 1/500th second can be separately recorded 

Paris 

Academy of Sciences, Mar 30 —Camille Matignon 
Some properties of commercial calcLum nitrates 
These have been regarded by some poople as liable to 
spontaneous com bust ion, and some insurance com¬ 
panies have enforced special premiums on this ac¬ 
count It is shown experimentally that these views 
are erroneous — Gabriel Bertrand and V Ciurea Tin 
in the animal organism Previous work on this sub 
ject is criticised on the ground that the method em 
ployed did not differentiate tin from silica The 
authors, using a more exact method have found in the 
organs of the ox, horse, and sheep quantities of tin 
varying between 0 4 and 26 jiarts per million, the 
largest propoitions being found m the tongue no 
tin was found in the peritoneum — Andr£ Blondel The 
limitations of photometry —Ldon Guillet and Jean 
Cournot Remarks relating to the influence of 
occluded gases on the mechanical properties of metal 
lurgical products Criticisms of the conclusions of 
Guichard, Ciausmann, Billon, and Lanthonv on the 
effect of occluded gases on the hardness of electrolytic 
iron —D Wolkowitsch The representation of the 
results of a series of experiments by an approximate 
formula with two parameters — Paul D«lens Con 
gruencew of curves and figuration of invariants —D 
Pomptiu The property of holomorph functions —A 
Magnan and A Satnte-Lagufe The distribution of 
aerodynamic velocities round an aeroplane m flight — 
L Joly A method of measuring the heat condue 
tivity * oeflftcient of materials —Guy Emsch wilier The 
chemical action of ultraviolet iipht on the alk>l 
iodides From a study of the action of ultra violet 
light on liquid alkyl iodides, it is concluded that the 
primary action is removal of a molecule of hydrogen 
iodide , this can react with another moloculo of the 
iodide, giving a saturated hydrocarbon and mdme 
The other secondary products found can also be ex 
plained on this hypothesis —Ch Bedel The eiectri 
cal resistance of silioon It has been found possible 
to secure good electrical contacts with pure silicon, 
and obtain consistent figures The presenoe of small 
proportions of iron m the silicon has a marked effect 
on the resistance —R Gibrat The optics of uniaxial 
heterogeneous structures — H Le Breton The age of 
the recent marine terraces of Xu Ngh6 m North Armam 
(French Indo China) —D Chalonge and E Duboi* 
The distribution of ozone in the atmosphere From 
the study of absorption spectra it is concluded that 
ozone is distributed m the atmosphere in a much less 
discontinuous manner than has hitherto been sup¬ 
posed f there are appreciable quantities at relatively 
low altitudos —Mme F Bayard-DucUux The elec 
trioal conductivity of the air at Paris —Pierre Lesne 
Oi*gamc adaptation m xylophage insects of the family 
*1 the Dostrychidae Commensalism of Lyctoderma 
— Htne bucie Randoin and Rend Fabre Comparative 
researcltes on the proportion of SH derivatives in 
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striated muscle, liver, and blood m the normal rat, m 
the underfed rat, and in the rat deprived of the 
B vitamins -J Lefivre and A Auguet The problem of 
the relationship between the heats of work and ropose 
Tho solution and laws Why work is more economi¬ 
cal at low temperatures—Ch Hruska Vaccination 
against anthrax with non attenuated virus Saponin 
is added to the virus and this vs mjocted The local 
swelling vs cured in 15 2fl days, and the animal is re¬ 
sistant to infection The mixture of the virus and 
saponin is unaltered after keeping for fifteen months 


Official Publications Received 

British 

BclentiUc Report'* of the Imperlul Institute of Agricultural Research 
Puaa, (Including the Reports of the Imperial Hairy Expert Physiological 
Chemist Go\«i miient Sugarcane Expert and Secretary Sugar Bureau) 

] 929-JO Pp vl + 165 (Calcutta Government of India Central Public* 
lh>n Branch ) 3 8 rupees tit 

The Indian Purest Records f hemlstry Series Vol 16 Parti Indian 
Ephedra* By l)i 8 Krishna and 1 P Ghana Pp in+82 +5 platen 
(Calcutta Government of India Central Publication Branch) I 14 
lupees 3* 3d 

Agriculture and Livestock In India Vol 1, Part 1 January Pp. 
xii + 108 + tf plaG * (Calcutta Government of India Central Public a 
tion Branch ) 1 8 rupees U 8 d 

1 ho Indian Journal of Agiicultural Science Vol 1 Part 1 , February 
Pp 'I + l5ii + 15 platen (Calcutta Government of India ( enttal 
Publication Brunch ) 2 8 rupees , 4* tid 
Report of the Kodalkanal Observatory for the V oar 1930 Pp ii+l 
(Calcutta Government of India Ceubral Publication Branch ) ti annas 
Government of India Department of Industrie* and I abour 
Functions and Organisation of the India Meteorological Department 
(1931) Pp 18 (Delhi Government of India Fit** ) 

Proceedings ot the West Indian Conference of Agricultural Officers 
1030 held at the Imperial College of Tropical Agilcultun, Trinidad 
H ff I on the 28ru January 1980 and following Days Pp 'in 
(Trinidad Government Printing Office ) It net 
Mysore Geological Department Bulletin No 11 Review of Mineral 
Production or Mysore for 1916 to 1029 By A M Spii Pp xlv + 203 + 4 
plates (Bangalore Government 1 r«»s ) 8 rupee* 

Silvicultural Research Manual f)r use in India \ ol * Statistical 
Research (The Statistical Code) By ll G Champion and l D 
Mahendru Pp vin +264 + 10 plates (t aluittu Government of India 
(’antral Publication Branch > 12 10 rupees 20* 6 d 
Journal of the Royal Microscopical Society Series J, Vol 51, Pait 1, 
March Pp x\i + 108 (London) 10 s net 
Madras Fisheries Department Msh Statistics for 1020-27 (Supple 
meat to the Administration Report for 1927-28 ) Edited by Dr R 
Hundara Raj (Report No 2 of 1029 Madras Fisheries Bulletin Vo! 23 ) 
Pp 87 151 (Madras Gov< rnnient Press ) lOannas 

Fohriow 

Mcmorle del II IstiLuto Lombardo di Science e 1 ettarn Vol 24 
Fast-icolo 2 Pier Candldo Decembrlo, contribute alia Storiadell Umane 
ainio ltajlano Mimoria dl Ernst Ditt Pp 21 10 H (Milano Ulrico 
Hocpli ) 22 Hie. 

Kendhoutl del Seminario Mateumtlco e Maim di Milano Vol 4 (1980 
WLI). Pp xi + 2B0 (Milano) 

Smithsonian Institution Bun an of American Ethnology Bulletin 
97 The Kamla of Imperial Valley By E W Gifford Ip. vll j 04 + 2 
plates (Washington DC Government Printing OttUe > 2 » cents. 

The World Calendar By Elisabeth Achulin Sworn! cuition Pp 2 d 
(Vevv York Git) The World Calendar Asm* iatlon Inc ) 

Pubblicarlonl del R Ossei vatorio Astmnomico di MentU (Como) stic 
< uritale del R OaaervatoHo dl Brera (Milano). N 4 Ricertbe sulla 
frerjvienza dell® araudezze assolute d< lie h telle dellediverse class! apettmU 
Per Gino (Ceccnlnl Parte 1 Catalogs ^entrain dt parnllassi stellar i 
Pp 152 (Milano Ulrlco Hoopli ) 80 lire 
Cinseil Permanent International pour 1 Exploration di la Mtr 
Bulletin tiimestnel dea rtauttaU acquis pendant les croiideres periodhjues 
«t dans Ips pdriodes interm 6 dialres Puhlld pa) le Bureau du CoriBoil av ec 
1 assisUm e de C K Oatenfeld RAaiund des observations sur le plankton 
des mer§ explores par 1h Conseil pendant les annGs 1902-1908 
quatrleme partie Bommairr gftntirml dos parties 16 8 Pp 601 672 
(Copenhague Andr Fred Hast et His ) 

Proceedings of the Unitml States National Museum Vol 78 Art 21 
Description of a New Bpecirs of Amidostomlnt Worm of the Genus 
Kpomldiostomum from the Gizzard of Anserine Birds By Rudolf 
We tael (No, 28M ) Pp, 10 + 2 plates (Washington, D C Government 
Printing Office.) 


Catauxvcm 

Nickel Alloy Steels a Summary of their I+opeities and Applications 
(Nickel, A7 ) Fp 12 (I ondnn The Mond Nickel Co I td ) 

Sptictrometrlt Apparatus (Spectrographs) Pp. in (London Bell 
Ingham and Stanley, Ltd ) 

New Books at Reduced Prloea in various Subjects (No 45T ) Pp 
44 (Cambridge Bowes and Bowes) 

Now Models (Catalogue No T L 20) Pp 19 (I ondon The 
Medical Supply Association 1 td ) 

*J*ungi Plant Pathology, etc. Catalogue of the Library of the late 
Dr N Patoulllard (Catalogue No 186 ) Pp u2 (London Dulau 
and Co Ltd ) 
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Diary of Societies 

May 1 

Royai Coiiegb ok Surgeons of England, ml 4 —Sir Arttiur Keith 
Huiuau Monsters und Malformations ( 6 ) A Consideration of the Coin 
moiier Maifoimationn to amertain how far they can be explained by 
legardlng them as Atavistic States or a* due to Parental Influence* 
Royai Society of Arts (Indian Section), at 4 BO —F B Grlmuton The 
Indian Ordnance lactones and their Influence on Industry 
British Institute ok Radioi o jy (Medical Meeting) at 6 
Physical Society (at Science Museum South Kensington) at 6 16 Sii 
Hu hard T Ola/ebrook Standards of Measurement their liistoi) 
and be\elnpment (Guthrie I ecture) 

Institute of Chemistry (Belfast and Dlstritt Action) (nt Royal Helfaat 
Academical Institution) at 7 80 —Annual Gem ral Meeting 
Royal Society or Medicine (Obstetrics and Gynecology Section) 
(Annual Gem ral Meeting), at 8 The Relative \ nine of the Induction uf 
Premature labour T< at labour and (cesarean Section In the Treat 
merit of Minor Degrees of Contrac ted Pelvis 
Royal Inhtitotion ok Great Britain at P —Prof J G Philip Ex 
penmmtttl Aspects of Hydrogen Ion Gonct-ntnition 

SA1URDAY May 16 

Inktiti noN oi Monk ir ai and Con my En» inkers (Hunt hit n DiHtrkt 
Meeting) (at Gin ILenham) at 10 86 a H 
Hkmhfmkai Hot iety (hi 1>< pari ment of Bits heinistry Oxford) at 2 80 
— Dr I H Maclean and MSB Pearce Oxidation Of Oleic Acid In 
i itm and their Bearing on the Biological Oxidation uf Oleic Add — 

T A Lmorn and R A Morton i Ignientfttion In the Lfveisof Monk 
Usti -J A lovurn R H Greed, and R A Morton lhe Mlttelminn 
Puses* for Treating Fish J Deis — A K Gillam anti 11 A Moiton 
Hm Antimony Tridiiuride Goltmr Ti st and the Ultra v ioiet Absorptiou 
of I i\er Oils and ( nmantiates — Prof 1 M Ueilbron, A E Gillam, 
and R A Morton Hptcillcity in Tests for Vitamin A A New Gun 
ceptron of the ( hromogenlc Gonstitm nta of lresh and Aged Liver 
OlIn —K. 11 Gownnl X M Key H Morgan, b Dyer, and R A 
Morton Biological, ( hemical and Physical Measurements of \ itamin 
A —A L Bachmntoh E Allcliorne, and V Ha/ley The Eflrct of 
Aiding Vitamin A to a Uaihitngonir Diet—Prof J G Drummond 
and B Ahmad Observatlons on the Relations between Carotene and 
Vltnmtn A —T W H Osborn Influence of Various Factors on the 
Concentration of Complement in Blood — G* L Cope Creatinine 
Exuetinn in Man —K B lusher Relation of Ink tic Acid Metabol Ism 
to Avian Polyneuritis—N Gavrilescu and R A Peteis Tissue 
R Hplratlon in Vitamin B Dellclency —Prof K A reteis Tension 
Biiflirlng—H W Kinnendey and Prof R A Peters Observations 
on the 1 hermolabllity of Vitamin B 3 —A B Foot A Golding and 
H K Kon Note on tin Kequii einents of the Pig for the Vitamin B 
Complex — R ( 00 k and Irof J D 8 llaldane The Respiration of 
Bacterium Coll I) C Harrison Glucose Dehydrogenase a New 
Oxidising Enzyme from Animal Tissues O Rosenheim and U W 
Starling Vote on the Purllhatlon and the Optical Activity of 
Ciiobehe —II J Phelps and R B Vallender fmther Observations 
on the Equilibria set up at a Charcoal Water Interface —Demonstra 
lion T W B Osborn Method ol Estimating the Blood Complement 

MON DA Y M a\ 18 

\ KiuHiA Inhiitute (at t entral Buildings, H W 1 ) at 4 80 — Dr CEP 
Brooks Climatic! Changes sincr the Ice Ag« 

RtiYAf CoiieoKo* 8 ifhck >nh uk Fnoi and at ft - ( ol K McCaniaon 
Experimental Research at the Pasteur Institute Cnonoor 8 Indin ( 1 ) 
Royal Society of Medicine (Odontology faction) (Annual General 
Meeting) (at Royal Colhge ol HmguW) at H -Dr K W Fish An 
Intel national Nomenclature of the nouHed Pyonlma Group of 
Diseases 

Boyai Gecmjrahhh al Society at s 80 —B Thomas The First Cross 
lug of the Rub Al Khali 

/ L h^DA I Ma\ 19 

Royai Society OK Kdinrc hgh, nt 4 SO —Pi of A D Teacock and Dr 
R A It Greason Male Haploidy and Female Diploidy in 'urn 
F (Hymen)—Mias JAR Wilson Some New facts about 
the St' ncture oT the Russian Paper Goal CutioleB, and their Bearing 
on the Systematic Position nr some fossil 1 ycoisRltales with a Note 
en the Absence of Eligulate Heterosporoua I ycopodlab sin the Fossil 
iccord by Tror J Walton—A H R Goldie The Electric Held 
>u 1 orre strlal Magnetic Btonns —Tror T M MacRobert Fourier 
Integrals 

Royai Statistic \i Society (at J toy a 1 Society of Arts) at , 16-Dr 
B C Rhodes I abonr and Output in the Goal Mining Industry in 
Great Britain 

Royal Society ok Medicine, at 1 80 —Gi neral Meeting 
Institltk of Inulutriai AnwiNiTrkvnoN (at Institute of Hygiene) at 
6 10 — T G Rose Higher Control (1 future) 

Royal AwTUHOKouomcAL INWITOT*, at 8 30 -Dr 8 K llutton The 

Labrador Eskimos, Past and Present 

WKDNKSDA Y May 20 
8(>cikty ok Gi aha T*f avoirs y (In London), at 2 

Royai Meteorological Society at 6 — Sit Gilbert Walker Recent 
Work byS Hal nn the forms of Stratified Clouds —C K M Dougins 
A Problem or the General Circulation -G 8 P Heywood Wind 
Structure nea$thfl Ground, and Its Relation to Temperature Gradient 
Royai Connor ok Surgeons r> Kngiano, at 6 — Col R Me Garrison 
Rxpei Imcnbal Research at the Pasteur Institute Goonooi 8 India ( 2 ) 
Geoukiicai Bocikty of London, at 6 80 - Dr A A Fitch The Geology 
o( tlm Country between Ivybridgeaml Buckfastleigh, Devon —Exhtbi 
tion of a Series of Specimens Illustrating the Contact metamorphic 
Effects of a Diabatio Sill, at New Hope, Bucks County, Pennsylvania 
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Royal Microbcopicai Society (at B M A House), at I* 80 —Dr C JL 
Hoare Transmission of Trypanosomes by Insects —Prof D L 
Macklnnon Lancasters Gregailnn from the Kggs of rhahatma 
nt]iiunt —Dr F Davies The Conducting System of the Heart —Prof * 
R Haggles Gates A Double Zygospore in Splmgyra 
Fuuc I ore Society (at Unhentity College), at 8 —Prof R A Nicholson 
Somt Not.es nn Persian and Arabian Folklore 

nniRbDAY, May 21 

Royal Society ok Medicine (Dermatology Section), at 5 —Annual 
Gi neial Meeting 

Inhtitotion or Minino and Metai llroy (at Geological Society) at 6 80 
Institution or Electricai Enoineerh (Irish Centre — Dublin) (at 
Trinity College, Dublin) at 7 46 —Annual General Meeting 
Chkhkai 8*mikty, at 8 G M Bennett and b 8 Statham (a) 
Stereolaornerlsm of Disnlphoxides and Related Hubstancce Part 
VII Some Further Pairs of laomm ic Dioxides , (h) PartVIU Isomeric 
Tetrabromldesof a Disulphide G M Bennett and W B Waddlngton 
Studies In the Punthian Seims Part IV The Four Steroolsomerlc 
Oxides of UenzoylamiuobenYpenlhiene —G M Bennett and A N 
Mosses Derivatives of the Allphath Glycols Tart 111 Chloro 
hydrins of some Higher Glycols - G M Bennett end A N Mosses 
The Inlluenc* of the Sulphur Atom on the RiactMty of Adjacent 
Atoms or Groups ImtV Comparative R*“artiviti(s of Nine Homo 
logons I htnyl to hydroxyalkvl Sulphides with Hydrohiomic And 
Royai Socirrr or Tropicai MEDiriNK and Hvoilnk (at IX Chando* 
Street W 1 ), at 8 16—Dr G W M Findlay Infecllous Jaundice 
Coke 0\kn Mana« y rh Ahh<x iatkin (Northein Hettion) (at Armstrong 
College NowuistU uponTym)—Dr J II Join « Reactivity of Coke 

t RID AY May 

Institution ok Electrical Engineers (1 ondon Students Heition) 
(Annual General Meeting) at 6 16 Exhibition of a Cinematograph 
Hlra Th« Story of Bakellte Reslnold 
8 o< ipty or CncMicAi Induhtry (New<jiwtie Hettion) (iP Armstiong 
College Newi^stle upon Tyne) at 7 80 — Di J T Dunn Ghanaians 
Address 

Royal Institution of Great Britain, at l> —Sii William Bragg X Ray 
ln\estigations of thi Struttur< of I iquids 


PUBLIC LECTURIf 

FRIDAY , May 16 

London Honstt ok Eionohich at 6 — Ixnil Luganl of Ablngi r British 
Rule in Tropical Africa (bucceedlng I ectures on May JK and 19 ) 

London Schooi ok Hvoiknk and I Hunt a 1 Mkijkink (Public Health 
Division) at 6 —Prof E L Collls Industrial Hygiene Respiratory 
Diseases 

Imikkiai f 011 kok—Royal SmooL or Mines at fi 80 — Dr H do Bockh 
Heb^ted Chapters of Regional Geology mid TettonUs (fiucceeding 
Ism. lures on May 19 and 21 ) 

Kino b Cm Lit or, 1 ondon at fi 36 — Col the MasLtr of Sun pill Air 
Communications of the British Empire 

iNvrmmoH or Meohanioai Engineers at H —Prof E L Collls The 
Coal Miner His Health and Occupational Diseases (1) Environmmt 
«r Woik (Chadwick Lecture ) 

MON DA 1 , May 1 H 

Institution or MKcnANirAi Knoinekrs at 8 —Piof E L Collls The 
Coal Miner His Health and Occupational Diseases (2) Welfare-the 
Xund (Chndwitk I ecture) 

7 V£}>DA 1, May 19 

iNBTiTUif or paYsn-H(Ht Institution of Klettrual Engimiers) at 4 80 - 
A E 1 Chorlton l hysits in Relation to the Development of tlve 
tnUrnnl Combustion Engine (Puhlu 1 ecturr on Physics In Industiy) 

Inbtitite of Patholo<jy and Renearcii ( 8 t Mary « HospitAl W 2) at 
6 —Piof J Mullanby Retent Work on Hlood Coagulation 

WhDNR^DA 1 May 20 

London Ht hool ok Uvoikne anl» TRorifAL Medicine (Public Health 
Division) at 6 —Dr B Hart Mental Hygiene 

THURSDAY Mav 21 

University College I/undom, at 2 80 —Sir Hinders Petrie The City 
of the Shepherd Kings 

Royal School o* Minks at 8 —U R Evans Thin Films on Metals 
(Armourers and Brasiers Company Lectures) (Bucceedlng Lectures 
on May 28 and Juno 4 ) 

FRIDAY, May 22 

I ondon tk hool ok Hyoiene and Tropical MldjlINK (Public Health 
Division) at 6 —Prof E f Collls Industrial Hygiene Respiratory 
Diseases 

Birkrkik College, at 6 80—Sir Henry Hndow The Philosophy of 
I ord Haldane (Haldane Mtmorial I ecture) 


CONGRESS 

May 19 to Mav 24 

Royal Institute or Puhlic Health (at Frankfort-on Main) — In Six 
Sections as follow 

fl) State Medicine and Municipal Hygiene 
(2) Architecture Housing, and Town planning 
( 8 ) Industrial Hygiene 

( 4 ) Women and Ohlldren and the Public Health 
(6) Tuberculosis 

( 6 ) Pathology, Bacteriology, and Biochemistry 
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The Scientific Worker in State Service 

HE not wholly admirable human instinct for 
individual self preservation has given to the 
technical expert m medicine and suigery an im 
pressively high status in the community A corre 
spondmg instinct for communal self preservation 
has combined with still less admirable instincts to 
maintain a high status for the technical expert m 
the warlike arts It is significant of the haphazard 
organisation of the human community that these 
emergency experts concerned with the pathological 
processes of individual or pohtioal life should hold 
a status not gonerally accorded to those technical 
experts who devote their not inferior knowledge and 
skill to the daily non pathological processes of a 
modern civilisation 

The British Science Guild has added to its con 
siderable public services by publishing the report of 
a committee which has since 1927 been inquiring 
into the functions of the scientific and profes 
bional staffs in the Public Services and Industry 
from the point of view of efficient administration 
and national development * The report is perhaps 
necessai ily 1 eRtricted to conditions in Great Britain 
and to the special classes of scientific and pro 
tension il staffs which might have been more closely 
described as physicist chemist and engineer classes 
There is no refei ence to the biologist whose claim to 
improved status has been conceded only in patho 
logical emergency —the entomologist for example 
has climbed to power by the ladder of fear which 
served the warrior and the medicine man The 
restriction of the held of survey to particular pro 
feseional classes does little harm but the moet 
superficial knowledge of conditions in Germany and 
the United States suffices to suggest that the other 
restriction should be removed by extending the 
survey to these countries The Engineer who 
became a Bank Vice President is an American 
storv with a moral for the British reader which 
might piofitably be written by the Guild it is far 
more significant than the better known story of 
the engineer who became Federal President If no 
other assault on the British art of improvisation 
araite the fear motive will eventually be effective 
m widening the sphere of influence opened to the 
technical expert When pathological processes are 
sufficiently obviously established in the industrial 
organism the industrial pathologist will be given 
the wide powers which should have been his as a 

* A Report on the Scientific and Professional Staffs In the Public 
Services and industry 1 rcpaied by the Committee on the Position of 
the Technical Expert In the Public Services at i Industry Pp vt+ 
(London British ScJenoe Guild 1031) U 
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lirectmg physiologist, powers which are already | 
accorded m the competing industries of other 
‘ountncs 

The committee indicates its awareness of this 
international contrast in a single sentence “ It can 
hardly be doubted that the contrast admittedly 
existing between the high average modernity of in- 
dustiial plants in America, Germany, and France 
j rl the number of relatively obsolete plants in this 
country, is attributable in no small degree to the 
fact that British technicians in many undertakings 
have been dented the opportunity to influence policy 
to the same extent as in the countries mentioned M 

The report surveys the position of the scientific 
and professional workei in the local government 
service, the (Yvil Service, the forces of the Crown, 
and in industry, not from the point of view of con 
ditions of seivice as affecting the individual, but 
from that of efficiency in the services and in in 
duetry It is concluded that neither in industry 
nor in the public service are the requirements fill 
filled, in every case, for close collaboration on the 
part of the s< lentist or the technologist, the financial 
advisor, and the administrative chief ’ , nor for ‘Ithe 
proper presentation of the various technical, finan¬ 
cial, and other considerations involved in eveiy 
problem, in such a manner that those ultimately 
responsible for making decisions may l>e put in a 
position to weigh the several considerations in thur 
bearing upon questions of general policy ” The 
local government services are regarded by the 
committee as making better use of their scientific 
and professional staffs than do the other organisa¬ 
tions considered , the Civil Service, with few ex¬ 
ceptions, is regarded as the least satisfactory part of 
the field surveyed 

This criticism of the national services is oppor¬ 
tune The provision for the very wide range of 
scientific and technical work now undertaken by the 
State has been subject to intense criticism and in¬ 
vestigation throughout the last few years A sub¬ 
committee of the Committee of Civil Research was 
appointed, in 1926, “ to consider the co ordination 
of research work carried on by or under the Govern¬ 
ment, to report whether any further measures 
should be taken to prevent overlapping, to increase 
economy and efficiency, and to promote the appli¬ 
cation of the results obtained ” In a report pub¬ 
lished in 1928 this ‘ Ormsby-Gore sub-committee * 
discussed the scientific services of the Government 
from the ponTt of view ofrfunction and organisation 
without including recommendations for their im¬ 
provement That recommendations were made, 
although not published, may be inferred from the 
No 3212, Vol 127] 


report for the year 1928-29 of the Committee of the 
Priv> Council for Scientific "and Industrial Research 
(“ In due course the sub-committee recommended, 
amongst other things, that **) 

The recent Treasury committee on the staffs of 
Government scientific establishments had before it 
an outline, submitted by the Institution of Profes¬ 
sional Civil Servants, lor the radical reorganisation 
of scientific public services That committee, how¬ 
ever, stated m its report (1930) that “ The respective 
functions of the establishments within our terms of 
reference have recently been set out m considerable 
detail in the Report of the Research Co ordination 
Sub Committee of the Committee of Civil Research 
and we have assumed the first part of our terms 
of reference to be an instruction, not to criticise and 
report on those functions, but to take note of them 
as the basis of our investigation into the conditions 
of service of the staffs employed The Association 
of Scientific Workers submitted a generally similar 
scheme of reorganisation in its evidence to the 
Royal Commission on the Civil Service, now sitting 
The Commission, in turn, has declared itself un 
willing to add to its herculean labours by consider¬ 
ing propose Is involving substantial modifications of 
departmental structure 

The British Science Guild s Committee finds that, 
“ The evidence which has been obtained by us 
shows that/, as a general rule, the position of the 
scientific and tet hnical staffs m the Home Civil 
Service is most unsatisfactory, and that, m the 
interests of efficient administration and national 
development, drastic reforms are needed in the 
organisation of many of the civil departments oi 
the Government In order that the scientific a 1 
technical staffs should exercise their function p ] 
perly it is imperative that the position occupied 
the Minister of a civil department should he alte \ 
to accord with present day requirements , anw 
further, that the responsibilities of the scientific ano 
technical staffs in relation to the Minister should be 
clearly and specifically prescribed The heads of the 
scientific and technical departments should, it is 
submitted, be colleagues of, and be equal m status 
with, the permanent heads of departments, and not 
subordinates under a secretariat or similar body ” 
The committee then proceeds to make suggestions 
for modernisation of the system 

It may be that this increasing body of construct¬ 
ive criticism is misdirected It may be that Sip 
H olberry Mensforth’s advice is of greater weight 
It may be that “ The thing to do with these men is 
to lock them up m a room and feed them through a 
pigeon hole , you must not let them loose m your 
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tttgamsation M But sentence of solitary confine¬ 
ment should be passed only by a balanced, fully 
informed, and fully authoritative tribunal, the 
full-bottomed wig would certainly be, the black cap 
might be, more appropriate head-dress for the 
occasion than are the cap and bells donned by Sir 
Holberry Mensforth 

It is to be regretted that the Ormsby-Gore 
recommendations, on which the scientific services 
of the State must be assumed to operate at the 
moment, have not been communicated to the 
scientific world at large , also that a relatively 
large amount of attention has been given and is 
being given to merely subsidiary questions of the 
labels and rewards attached to the conduct of 
the scientific work of the State Examination of 
these matters was urgently neoessary, and the 
recommendations of the Carpenter Committee 
are valuable and most welcome contributions to 
economy and efficiency So long, however, as the 
major issue is shirked, so long as those responsible 
for the organisation of scientific work for the State 
fail to take the scientific woild into their confidence, 
so long as full inquiry into the best methods for en¬ 
suring the most economical and effective conduct of 
the technical woik of the State—without undue 
tenderness about departmental structure —m dc 
Iayed, just so long will improvisation, sometimes 
inspired, contmue to bear its meagre fruit 

The Charm of the Alps 

The Htgh Alps a Natural History of Ice and Snow 
By Dr A E H Tut ton Cheaper edition 
Pp xvi+319+48 plates (London Kegan 
Paul and Co , Ltd , 1931 ) 10s 6d net 

R TUTTON’S book is written by a lover of 
mountains for those who desire to know more 
about the ice and snow which they meet on glacier 
expeditions, and about the nature and causes of 
the glaciers themselves The first part of the book 
contains a good popular description of the physics 
and chemistry of water, snow, and ice It leads 
naturally to a second part m which snow and ice 
are considered in the mass, as they occur upon 
high mountains This second part includes an 
excellent, and not too long, account x>f the de 
velopment of the theory of glacier movement 
(and interesting information concerning recent 
variations m mass of the glaciers), and a chapter 
on glacier phenomena—moraines, crevasses, and 
lakes—all treated m a simple manner An account 
of scientific work upon Mont Blane, and the story 
of the Mont Blanc observatories, which find plaoe 
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in the third part of the book, might perhaps have 
been more logically placed in the second part 
The story of the Mont Blanc observatories is of 
particular interest, as it is abstracted from an 
account written for the author by M Joseph Vallot 
himself shortly before his death A topographical 
description of the chief mountain groups of the 
Alps might perhaps more logically have been 
placed in the third part of the book than in t 
second, which concludes with a brief historical 
sketch of the conquest of the great alpine summits 

Even if the reader had not already been warned 
by the profuse illustrations of mountain scenery 
(more than 150 in numbei, and to be criticised 
only on account of their small size—would that 
they had been larger '), he will find in the second 
part of the book that Dr Tutton s real interest 
and enthusiasm lie in mountain expeditions and, 
particularly, in the views of the mountains which 
they afford In this, Dr Tutton tames on an 
illustrious tradition It is curious how gieat has 
been the attraction of mountains for men of science 
both in Great Britain and abroad H B de 
Saussure’s encouragement of the fii st ascent of Mont 
Blanc in 1786, and bis own ascent m the follow 
mg year, are well known, but before that ascent 
he hod spent many summers wandering in almost 
unknown alpme valleys Of our own countrymen, 
Beaufoy (who climbed Mont Blanc a few days 
after Saussure) was a fellow of the Royal Society 
—as, of course, were Sn John Herschel (Breithorn, 
1822) and J D Forbes In later times, one m 
every twenty of the first three hundred members 
of the Alpine Club was, or was to become, a fellow 
of the Royal Society 

Forbes's ‘ Travels in the Alps ' is as much a 
record of mountain exploration as of his observa¬ 
tions of glacier movement It, and the “ Tour of 
Mont Blanc '* (1845), in which he republished the 
account of his expeditions, played a part in the 
development of mountaineering which is difficult 
to exaggerate When Hudson and Kennedy and 
their companions made the ‘ guideless ’ ascent of 
Mont Blanc from St Gervais, in 1855, they carried 
a map taken out of one or other of these books— 
and that ascent was the true commencement of 
modern mountaineering 

Modem climbing has developed a technique 
which would scarcely be recognised by the pion¬ 
eers , but Dr Tutton points out with truth the 
cathoho nature of the attraction which mountains 
have for different men If the great ice faces and 
steep ridges which are climbed to day have their 
..own strong attraction, that does not compete with 
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the equal attractions of a high glacier pass such as 
the Col du G6ant, or of a walk along a valley path 
Scenery is, and must remain, one of the chief 
motives of a mountain walk—whether that he a 
high or a low one , and the author is right where 
he says that the best mountain views are often to 
be obtained from the middle heights 
The third part of Ur Tutton’s book is of value 
and much interest We have our Murrays and 
Baedekers on one hand and our climbing guide¬ 
books on the other, but here is something novel, 
and differing from both In it Ur Tutton gives 
us an account of some of his own expeditions 
framed as a sort of guide book of glacier passes 
The treatment is topographical, and he has so 
selected his material that all the expeditions are 
within the compass of a moderate walker, while 
none is dangerous In particular, he is careful to 
mention good view points, and to describe the 
views met m the course of the expeditions What 
is better still, he illustrates these with ms own 
camera It is impossible not to understand and 
feel Dr Tutton’s own enthusiasm for mountain 
scenery when reading this last part of his book , 
and the book may be recommended not only to 
those who have walked in the Alps and would like 
to know more about the glaciers which they have 
crossed, but also to those who have never been 
there and would like to know wherein the attrac¬ 
tion consists 

Those of us who have climbed in the Alps are 
often asked to do the impossible—to explam our 
motives There is only one reply—" Go and see 
for yourself ” But how is it to be done ? This 
book may perhaps solve the problem for some 
It is not difficult to select frotn it a senes of ex¬ 
peditions which would comfortably fill a holiday 
and serve as an introduction to the regions above 
the snow line 

Genius-Hunting 

GeneHc Studies of Genius Vol 3 The Promise of 
Youth Follow up Studies of a Thousand Gifted 
Children By Barbara Stoddard Burks, Dortha 
Williams Jensen, Lewis M Terman, assisted by 
Alioe M Leahy, Helen Marshall, Mehta H Oden 
Pp xiv + 508 (Stanford University, Cal 
Stanford University Press , London, Calcutta 
and Sydney George G Harrap and Co , Ltd , 
1930) 21a net 

F we allow one developed ‘ genius ’ to 100,000 
children born (which 'Hb a liberal allowance), 
what is the chanoe that in the 250,000 Californian 
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children, corresponding to 2 5 adult geniuses, one 
of these will have been picked out in the five or 
six hundred gifted children now remaining out 
of those selected m 1921-22 by the fact of their 
intelligence quotients (I Q ’s) being 140 or above I 
Supposing one such should occur, shall we be able 
to differentiate him from the remaining 500 gifted 
children by the surprising record of facts concern¬ 
ing these cluldren accumulated by Prof Terman 
and his colleagues 2 We scarcely imagine that a 
Shakespeare, a Beethoven, or a Rembrandt would 
have been associated with a high intelligence 
quotient when six to eight years of age It would 
seem to us that a more fitting title for this work 
would be “An investigation as to whether the 
promise of childhood is fulfilled in adolescence and 
(supposing the investigation can be still earned on) 
in adult life ” 

After all, intelligence tests are highly correlated 
with examination tests—even if we admit them to 
be an advance—but examination teBta have not 
been very successful in bringing into the lime-light 
undoubted genius The London County Council 
has to deal with something like a permanent stock 
of half a million children, and annually some 30,000 
may be selected for secondary education , from 
these again, later on, a further selection is made 
for academic training This has been in progress 
for thirty or more years, and a sample of * gifted * 
children far larger than the Califoriuan lias been 
followed up and trained Individuals of various 
degrees of real ability have been recorded and have 
obtained substantial positions in a number of pro¬ 
fessions But will anyone venture to assert that 
a real genius has been netted by these tests ? Yet 
if the tests have been cruder than the Californian 
—which we leave others to settle—they have dealt 
with incomparably greater numbers 

The age differences form one of the m&joi diffi¬ 
culties of the whole of the present investigation 
The same tests cannot be wUasfaotonly applied to 
children and to adolescents This is well ithi*4 
tratod when our authors oome to deal with the 
changes during six years m the intelligence quotient 
of the e gifted * children We find only 38 boys 
and 34 girls re-tested, and when these are divided 
into four age groups, we find four out of the total 
eight groups have only 5 to 6 children m them 
Statistically such numbers are wholly inadequate 
if we desire to reach safe conclusions Our authors 
themselves write 

" The age range of the subjects was bo greet J^at 
no test, whether of intelligence, achievement, or 
personality, was suitable to all Moreover, MMr 
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of the limitations of time and funds it was not 
possible in the case of most of the tests to give them 
to all of the subjects to whom they were applicable 
However, in each case, the number tested is large 
enough to give a fairly reliable sampling To find 
out how a group of a thousand gifted subjects 
compares with a norm group, it is not necessary 
to test all of the thousand By testing a random 
sample of one hundred to two hundred of the 
thousand, we learn almost exactly as much as if 
we had tested all ” (p 9) 

When we remember that the children were 
originally selected as gifted on the basis of a single 
individual test senes, the Stanford-Binet, the 
reasoning cited above seems somewhat obscure 
If a thousand children agree in excess of intelligence 
by a particular test, it by no means follows that a 
sample of a hundred—and it is occasionally smaller 
—will fairly represent the thousand m a great 
vancty of other characteristics of a markedly 
different nature 

In fact, the diversity of ages, the diversity of 
races, the diversity of tests, and the diversity of 
characters discussed render the results difficult to 
interpret, and make it hard for the reader to find 
hie path through the many answers to the many 
questions propounded to children, teachers, and 
parents on a variety of * blanks 1 

It is, perhaps, idle when a vast task has been 
undertaken and is in part accomplished to suggest 
that it could have been better and more economic 
ally earned out otherwise, but it seems to the 
present reviewer that if 1200 children of the same 
age with 1 Q y s of 140 and upwards and the same 
number of children of the same age with / Q a 
below 100 had been selected in 1921 and both senes 
followed up, we should have known more eight 
years later than we actually do, when the control 
senes has not been followed up These numbers 
would have allowed for wastage, and a comparison 
of even 800 of both series by the same intelligence 
test would have been most profitable and far more 
reliable than a test repeated on only 72 of the gifted 
child senes Twenty years after the second testing, 
very little more than an examination of “ Who's 
Who in America” would have indicated whether 
any of the ‘ gifted ’ or of the mediocre children, 
as judged by public estimation, had reached marked 
distinction, to say nothing of attaining a claim to 
genius 

The authors of this massive senes of volumes 
set out with the object of ascertaining whether a 
high intelligence quotient in childhood was an in¬ 
dication of a possible future adult gemus, and they^ 
saw a double method of approaching the solution 
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of the problem# (i) by following up 4 gifted * 
ohildron, that Is, those with a high I Q , and (u) 
by studying the childhood of several thousand 
individuals considered to be geniuses, and allotting 
them 1 Q’a 

The method adopted in the latter investigation 
seems to us now, as it did when vol 2 appeared, 
to be little short of perilous The details of the 
childhood of the great are in some cases ample, 
m others sparse But on the basis of these 
haphazardly recorded details, three judges (Prof 
Terman, Miss M A Merrill, and Miss C Cox, the 
extractor of the biographical data) have, on the 
basis of their knowledge of the characteristic doings 
and sayings of children of high / Q ’s, attempted 
the converse problem and assessed the youthful 
intelligence quotients of the bearers of the ourth’s 
great names, and assigned to each of them an IQ 
which is on the average upwards of 140—that of 
their gifted Californian children 

“ The most significant conclusion of the author 
[namely, Dr Catherine Cox, the compiler of vol 2] 
is that the extraordinary genius who achieves the 
highest eminence is also the gifted individual whom 
intelligence tests may discover in childhood The 
converse of this proposition is yet to be proved ” 
(P 23) 

This is the result of what we term the perilous 
process of assigning IQ 1 s to the childhood of the 
great The actual position of the writers is well 
brought out in the following words 

‘ It seems qmte evident * that while any person 
with an I Q as high as J40 [m childhood] may 
have the sheer intelligence requisite for exceptional 
achievement [in adult life], only a very small pro¬ 
portion are likely to possess the total complex of 
mental and personal traits that i ause an individual 
to become eminent If it were not that personality 
traits and other non intellectual aspects of endow¬ 
ment wield an enormous powei to enhance or 
inhibit the individual s use of his intelligence, 
we might expect in ten oi fifteen years from our 
thousand California gifted children such a crop of 
geniuses as has never before graced the population 
of a single State ” (p 24) 

There is no attempt in the present work to 
measure quantitatively these " personality traits 
and other non intellectual aspects of endowment ” 
which enhance or inhibit the use of intelligence 
It is, perhaps, reasonable to assume such to exist, 
but it is pure hypothesis to assert that the youthful 
intelligence quotient is a measure of adult intel¬ 
lectual power, and that genius would be apparent 
but for the^e unmeasured and undetermined 

* Italic* the rmlewer a 
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1 personality traits ’ and ‘ non-intellectual aspects 
of endowment ’ If the object of 1 following up ’ 
is to ascertain these inhibitions, then the wording 
should have refrained from dogma, until these 
traits had been discovered arid measured 

While many readers will be most interested in 
the chapter entitlod ‘ He tests of Intelligence ”, 
and particularly in the Summary ’ on pp 61 62, 
a word of warning seems to be called for While 
in the eight years the ' scores ’ of a number of chil 
dren have changed considerably, sometimes up and 
sometimes down, we have no control series, and 
therefore no evidence of how in the far mote ex 
tensive group of non gifted children (as judged by 
their I Q *s) individuals may have risen If one boy 
among 27 ‘ gifted ’ children < an rise 50 points in 
seven or eight years, is it not possible, nay, moie 
than probable, that among the many thousands of 
‘ non gifted 9 children m California one or more may 
rise even double this amount, and if that State is 
to produce a genius at all in the next twenty years, 
may he not have l>een a child with an I Q far 
lielow 140 when tho ‘ gifted * children were sorted 
out 2 

Notwithstanding our doubts as to whether the 
£12,000 which the three volumes of this investiga 
tion have tost have been spent to the best advan 
tage, we readily admit the great interest which ever} 
sociahnvestigator must take in the present volume, 
especially in the later chapters As a study of 
how far the promise of childhood will be fulfilled 
in adolescence there is a great deal to be learnt 
from the work, only we hold that it would have 
been wise to have kept the frequent discussions on 
genius out of it To approach the problem of 
genius statistical!} we must deal with a far more 
numerous population, spread over a much wider 
field than those of a few thousand Californian 
children If, against probability a world genius, a 
da Vinci, a Goethe, or a Bach, appears among these 
Californian ‘ gifted * children, it will be more a 
startling chance than any contribution to an under 
standing of the origin of genius This point seems 
to bo almost admitted by the authors themselves 
(p 469), but if this be so, why have they chosen 
“ Genetic Studies of Genius * for the title of their 
researches 2 Why have they mixed up, in almost 
every chapter, the problem of the origin of genius 
with that of the futuie achievement of bright 
children 2 

Lastly, ma} we add a word of criticism which 
may help the writers m succeeding volumes of 
this encyclopaedic work 1 Tile treatment is largely 
statistical, but their statistical technique is often 
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| defective We may illustrate this by one example, 
I that on pp 28-30, where the writers endeavour to 
find from their / Q ratings in 1921-22 and 1927-28 
(on the basis of 54 cases ') the correlation between 
| I Q 'h m general at a given interval of time They 
have not published their correlation table, so that 
we ourselves cannot attempt to deal with it But 
os they appear to have mixed boys and girls 
with marked sexually differentiated means, the 
correlation will, anyhow determined, be largely 
spurious 

In the next place, the authors state that it was ini 
possible to use the product moment method owing 
to the bizarre form of the correlation table arising 
from the truncating of the general population by the 
selection of ‘ gifted ’ childion Accordingly, they 
suggest three other methods (l) The ‘ tetrachonc * 
method Now, this is based on a normal distnbu 
tion of the data, and could not possibly be applied 
to a truncated quadrant without replacing, which 
the authors have not done (but might have done), 
the three quadrants truncated (n) By a theory 
as to the regression The means of the gifted 
children ahne cannot possibly give, as the writers 
suppose the correlation coefficient in the unselected 
general population (in) The deduction of the 
correlation from the standard deviation of the 
differences of the two ratings This, if accurately 
applied, should give exactly the same result as the 
product moment method which they have discarded 
at the outset Clearly the authors are unfamiliar 
uith the fundamental formulae for measuring 
the influence of selection on correlation We do 
not believe that much could he learnt by even 
treating the 27 boys and 27 girls independently, but 
if it is worth while attempting this, then surel} it 
weie bettei not to apply three erroneously adopted 
j processes to heterogeneous material 

The title of this encyclopaedic social inquiry sug¬ 
gests that the writers originally meant to deal with 
hereditary g< nius There is little about inheritance 
m these volumes But with the first contusion 
of their summary we are in whole-hearted agree¬ 
ment, for it coincides with much observation of our 
own 

Gifted children come predominantly from 
family stocks of decidedly superior intellectual 
endowment and slightly superior physical endow¬ 
ment ’ (p 472) 

Perhaps we may hope that a future volume may 
l>e devoted to the quantitative development of 
this special topic We trust, if it be so, that the 
need for a control senes will not be overlooked 

Karl Pearson 
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Photoelectric Cells 

Photocells and their Application By Dr V K 
Zworykin and Dr E D Wilson Pp xi+209 
(New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd , 1930 ) 

12* M net 


X T NTIL recently, there was a serious lack of 
‘ really representative books dealing with the 
theory and practice of the photoelectric and selenium 
cells Happily, this no longer exists, thanks to Dr 
Campbell and Miss Ritchie—whose exhaustive book 
is already in its second edition—and to Mr G P 
Barnard, whose recent treatise on the selenium 
cell, though perhaps not so cntical a survey of the 
subject as it might have been, will certainly be 
regarded as a standard reference work 

It may bo said at once that the book under 
review cannot be classed with these Probably 
the authors did not intend that it should be, their 
claim being that the aim of the book is to introduce 
the general public to the modern * electric eye 
and to teach the layman its normal characteristics 
and its special idiosyncrasies 

In spite of the authors’ belief that the book 
presents an understandable account il not too 
technical for the untrained man and not too 
shallow for the specialist ”, we would hesitate to 
say that it has achieved its object There are, 
however, certain classes of woikers to whom the 
book will prove of use those interested in the con* 
struction of photoelectric cells, and more especially 
sound him engmeers and others concerned with 
the general problem of amplification of photo 
electric currents and with any of the almost endless 
applications 

The first six chapters are devoted chiefly to the 
theory and construction of the gas filled and 
vacuum cells, though the treatment is not so ex 
haustivo as in Dr Campbell and Miss Ritchie’s 
book A good deal of Chapter u , on general 
theory, seems rather unnecessary Does the reader 
really expect, or want, a chart of the entire spec¬ 
trum of radiant energy, or a description of black 
body radiation extending over several pages, in a 
book of this land ? 

Chapter vn is an isolated one entitled “ Photo 
conductive and Photovoltaic cells ”, and serves to 
illustrate the mam criticism of the book, that m 
some chapters the treatment is not sufficiently 
thorough for the specialist This chapter, for 
example, introduces us to the selenium cell (to 
which Mr Barnard devoted 331 pages), the thalo 
fide cell, and one or two photovoltaic cells, all in 

No 3212, Vol 127J 


mne pages There is scarcely any further refer¬ 
ence to them throughout the book 
.Two chapters (vm and ix ) discuss various photo¬ 
cell circuits and the problem of amplification 
There are short chapters on the use of cells in sound- 
film work, the electrical transmission of pictures, 
and in television In a chapter on miscellaneous 
applications, some fifteen illustrations (again very 
condensed) are given of operations which the cell 
can perform The last chapter discusses directions 
in which progress may be expected towards the 
discovery of the ideal coll Several appendices 
are given at the end of the book F C T 


Our Bookshelf 

A Manual of Practical Vertebrate Morphology By 
J T Saunders and S M Man ton Pp vm + 

220 (Oxford Clarendon Press , London 
Oxford University Press, 1931 ) 15a net 

This text book of practical work in vertebrate 
morphology covers the course for the first part of 
the Natural Sciences Tripos at Cambridge Its 
contents aro as follows First, directions are given 
for the examination and dissection of the following 
types The lamprey, the skate, the whiting, the 
auditory ossicles and swim bladder of the roach, 
the salamander, the central and sympathetic 
nervous system of the frog, the lizard, the grass 
snake, the pigeon, and the brain of the sheep 
The authors have not included an account of a 
genera] dissection of a mammal, ‘ as many excellent 
accounts of the dissection of the rabbit are easily 
available ” 

The descriptions are good and the dissections are 
well planned The authors have wisely rtframed 
from inserting into these chapters discussions of 
the functions or evolutionary significance of the 
parts displayed, leaving such matters to the theo 
retical text books that must be read in parallel with 
a practical course of this nature But they append, 
after the chapters dealing with the dissections, a 
brief and highly compressed theoretical account of 
the vertebrate nervous system Tn the reviewer’s 
opinion, it would have been wiser to leave this 
also to the theoretical books, where it can be given 
more spacious treatment Finally, there are four 
chapters dealing with the skeleton, in which the 
type system is abandoned and the different regions 
are taken one by one and examined in a great 
variety of animals 

The book is attractively illustrated and con tarns 
a numbei of useful and original features 

G P W 

Science and Religion a Symposium Ppvu + 175 
(London Gerald Howe, Ltd , 1931 ) 4* Orf net 
If a series of popular broadcast talks on science 
and religion is to be commended at ail, the pubhea 
tion of the talks m print is certainly to be com 
mended, because the peculiar danger of this form 
of instruction is that there should be left upon the 
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mind of the listener a hazy impression, which he 
cannot clear up except by subsequent reading and 
thinking We do not agree with people who write 
to the papers to the effect that these talks are 
unsettling to those who listen to them ‘ The 
conflict between religion and science to use the 
title of a nineteenth century presentation of the 
theme, has long been with us , but these talks 
exemplify the fact that there was never less real 
‘ conflict ' than there is at the present time Re 
ligion, or rather theology, has more or less adapted 
itself to the view of the universe taken by modern 
science , and the tone of men of science is very 
different from what it inevitably was so long as 
theology adhered to demonstrably impossible posi 
tions 

The contributors fo these twelve talks include 
five distinguished men of science, one philosopher, 
and six theologians—or, at any rate, churchmen 
We think anyone would agree that these twelve 
chapters are more suitable for careful reading than 
for mere listening,and that, to the intelligent reader, 
they may convey a fairly cloai idea of authoritative 
opinion on the problems discussed He will gather 
also that when it comes to ultimate questions, there 
is divergence of opinion, not only between scientific 
workers and theologians, but also between, let us 
say, physicists and biologists , and he may be re 
minded of the proverbial query as to what is to 
be done when the doctors differ 

Aeronautical Meteorology By W R Gregg, with 
the collaboration of V U Andrus, R N Covert, 
H M Hightman, V E .Jakl, D M Little, F W 
Reichelderfer, J A Riley and R H Weight 
man Second edition, revised and enlarged 
Pp xvi+405 (New York The Ronald Press 
Co, 1930) 4 50 dollars 

This revised edition supplies, in a convenient 
form, the kind of meteorological knowledge wlrnh 
is required by the airman The author has since 
1917 betn in charge of the Aeronautical Division 
of the United States Weather Bureau, and is an 
acknowledged expert in upper air research There 
are sections contributed by other experts on fog, 
'coiling and visibility, ice formation on aircraft, 
weather forecasting, instruments and methods of 
observations, airship meterology, and the Weather 
Bureau Airway Service 

There is a discussion of the relative advantages 
offered by prospective Atlantic air routes and 
an account given of the meteorological conditions 
attendant upon Lindbergh^ trails Atlantic flight 
A natural feature of the book is a representation of 
the various meteorological dangers that beset air 
men, like squalls, fog, and ice, and one gathers 
that thunderstorms, for several reasons, should 
be given a wide berth As cloud scenery closely 
concerns the airman, the book is adorned by some 
handsome photographs of clouds The book, in 
fact, notwithstanding the amount of technical 
information which it is its purpose to give, is any 
thing but dull reading, ana the author shows his 
artistic sense lif some enthusiastic tributes to the 
magnificence of thunder clouds 
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The Place Names of Galloway their Origin and 
Meaning Considered By the Right Hon Sir 
Herbert Maxwell Pp xlvi + 278 (Glasgow 
Jackson, Wylie and Co , 1930 ) 21 a net 

The English Place Name Society has introduced to 
a wider public the intense interest and value of a 
scientific study of place-names, especially in areas 
of racial contact The locality with which Sir 
Herbert Maxwell deals is particularly instructive 
from this point of view The great majority of 
the place names were originally in the Erse or 
Gaelic dialect No doubt they were perfectly 
intelligible until the introduction of Old Northern 
or Middle English Although they then remained 
unchanged, the ideas which had suggested them 
were forgotten Hence many of them can now be 
mterpreted only through analogy with districts 
where Gaelic, Manx, or Welsh are still living 
languages Some, however, must, in the nature of 
the case, remain unintelligible, perhaps for ever 
Among the Galloway place names are names of 
rivers which, it has been suggested, may belong to 
the language of the aboriginal long headed, dark- 
haired population, and have affinities with Basque 
—an interesting suggestion, which unfortunately 
remains nothing more at present The author has 
some interesting and pertinent observations to 
make on the difficulties m the way of adopting the 
latest views on the ethnological problem of Celtic 
settlement The place names of Galloway belong 
to the q Celts, while the neighbouring area of 
Dumfries is Brythomc 

Forged , Anonymous and Suspect Documents By 
Capt Arthur J Quirke Pp xu + 282 (London 
George Routledge and Sons, Ltd , 1930 ) 15* not 

The public taste for amateur detective literature 
was largely stimulated during the last quarter of 
the nineteenth century, and the one amusing factor 
was the unwarranted contempt poured upon the 
Cnnunal Investigation Department at Scotland 
Yard In this book, however, Capt Quirke (hand¬ 
writing analyst to the Department of Justice, to 
the Attorney General, and police headquarters, Insh 
Free State), whilst possibly somewhat patronising 
m bis prefatory attitude to the police force, writes 
not as an amateur but as an official expert, mainly 
for the benefit of the legal profession and the police 
From the individuality of handwriting he proceeds, 
by way of an extended consideration of analytical 
methods, to the details of materials and processes, 
arriving eventually at an illuminating exposition 
of the ultra violet rays and the fluorescence test 
The infallibility of this teat in the detection of 
forgeries, as proclaimed by him, is supported by its 
practical adoption by the Bank of England The 
author emphasises his views that not only are no 
two handwritings mdistinguishably alike under test, 
but that this also applies to any two typewriters, 
even those of the same make and same age The 
longest and perhaps the most abstruse chapter 
deals with a practical analysis of handwriting, a 
systematic study of which might prove to be bene¬ 
ficial to the public at large P L M 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Propagation of Magnetic Disturbances along Wires 

It is well known that the magnet l sat ion of a ferro 
magnetic material changes m small steps (Barkhausen 
effect) We have all own 1 for a variety of materials 
that the sizes of these steps, or sudden changes m 
magnetisation, are independent of the sizes of the 
crystals of which the material is composed, and 



Flo 1 -Hyatcnuis loop of Armco Iron maximum Held strength 
10 gauaa 


coirespond to tho sudden ievei-sal of the magnetic 
moment of a volume of material of the older of 
10' 1 oi 10" # cm 8 

Wo now find that in many materials these small 
steps m magnetisation occur in groups of such 
size as to be dotectablo with a sensitive gal - 
vanomotor This effect for iron is illustrated 
in the accompanying figures Fig i shows a 
hysteresis loop of Armco iron recorded photo Fiu 

graphically with the fluxmeter recently do 
senhed by Haworth 2 No discontinuities aie 
apparent here Fig 2 represents the portion of tho 
loop lying between the anows shown in Fig 1, 
recorded more slowly with 
greater fluxtneter sensitivity, 
and shows the large steps under 
consideration These steps ap 
pear only when tho field is 
changed slowly, this is because 
it takes the magnetisation 
several tenths of a second to 
increase in any one step, and 
if during that time the field 
strength increased enough to 
set off the next change in mag 
netisation, the steps will not be 
separable While taking Fig 2 
the field strength was changed 
0 2 gauss per minute 

That each such step in mag 
netisation is composed of a 
great many separate smaller changes is shown in 
Fig 3, where the whole record refers to the change 
in magnetisation occurring in one of the steps shown 
m Fig 2 Each sharp point of the record indicates 
one of the small steps or discontinuities discovered by 
BarkhauBen The record was made with the usual 
arrangement 1 of search coil, amplifier, and oscillo¬ 
graph, used with a slowly and uniformly changing 
magnetic field strength L 

Separate tests have Bhown us that the change in 
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Fig 1, recorded slowly 


magnetisation corresponding to one of the single steps 
of Fig 2 occurs throughout all sections of the sample, 
except near the ends, where the field is far from 
uniform This fact suggested that the magnetie 
disturbance was transmitted from one part of the 
sample to another by mechanical vibrations produced 
by the sudden chango in length accompanying the 
change in magnetisation (magne tost notion) The 

other way in which the disturbance might be pro 
pagated is by magnetic influence alone According to 
the latter idea the increase in magnetisation occur 
nng at one point mcieases the field strength and con 
sequently tno magnetisation at nearby [Hunts To 
distinguish between those two methods of propagation, 
an expeimiont was made as follows The large step 
like changes were made to oeciu over almost the whole 
length of tho iron wire as before, but weie prevented 
fiom occur nng in a length of two centimeties m the 
middlo b> applying a field there in the opposite 
direction Tho sudden changes in tho two halves of 
the wire were then found to be completely independent 
of each other, oi incoherent, whereas with no back 
field in the middle they were always coherent Since 
elastic waves pass unhindennl through the middle 
poition and experiment showed that no change in 
magnetisation occurred here, it is coinluded that 
purely magnetic piocesses arc responsible for keeping 
the disturbance going once it is staited 

We huvo oxamine< 1 similar disturbances in nnnealed 
iron wires so fine as 0 0017 cm in diameter and found 
that the changes in magnetisation are in much larger 
steps, a single step accounting for almost the whole 
change from saturation in one direction to saturation 
in the other These recall the results in hard drawn 
wires under tension and torsion described by Proisach 4 
and by Sixtus and Tonka 8 In our own experiments, 
when tho diameter is Uhs than about 0 01 cm , the 




3 “Oim illograph record of one of the simile step* of* in 2 ordinates 
proportional to time rate of chamie of majriietisatlon 

sepaiate small Barkhausen disc ontimntu s < annot be 
detected oven with an oscillograph recording fre 
quencies up to 4000 cycleH pei second The whole 
change occurs in one step and travels along the wire 
with a spew! inversely proportional to the square of 
the diamotei of tho wire This also suggests that the 
magnetic held strength controls the propagation since 
the rate of dot ay of eddy (urivnts varies inversely as 
the square of the diameter ^ Bozorth 

J F DlLJ INtlER 
Bell Telephone Laborafones, Inc , 

New Yoik N Y , 

April b 

1 Phy* Htt (2) 86,733 52, 1930 
* JteU Tech Jour , 10 20-32 ,1031 

1 Lo< HI i Iho cmUlloftraph was recently dcwTil>od 1>> A M 
Curtis Bell Record 8 r >80 1930 

4 Atm drr Phus <G), 3 737 99 1929 

1 Phy* Her <2), 35, 144 I , 1030 


The Earth's Thermal History 

Dr J H J Poole has kindly pointed out to me 
that tho reference to the adiabatic gradient of tem 
perature in my previous letter 1 is capable of beinp 
understood to mean that he believes that the adiabatic 
gradient in a liquid heated below would not bo main 
tamed This was not intended , the maintenance ol 
tho adiabatic gradient by convection (urrents (oi 
lather, of one exceeding it by the trifling amount 


778 


NATURE 


[May 23, 1931 


needed to start and maintain convection currents) is 
essential both to his views and mine My j>oint was 
simply that excess heat would be earned up by con 
vection currents, os in the formation of cumulus clouds 
on a summer day, while a passage in his letter had 
appeared to cast doubt on this 

My own views on the earth’s thermal histoiy have 
undergone some change since my original criticism of 
Prof Joly’s theory, and Dr Poole’s theory also differs 
from the original (he does not appeal to Prof Joly’s 
bodily revolution of the crust to ensure rosohdifica 
turn) An important change on both sides has boon 
in the recognition of the importance of the fact that 
the molting point gradient in rocks is stee[>or than the 
liquid adiabatic This was fust noticed by Dr L IT 
Adams and rediscovered by Dih J H J and H H 
Poole My present views are given m ‘ The tiaith ”, 
second edition, pn 138 148 

1 have not yet nad time to study Di Poole’s papoi 2 
m detail, but it seems to me that its postulates differ 
from the geophysical problem in two respects Tho 
oaith is replaced by a deep vertical column, initially 
solid, with a non conducting bottom My view is 
that the earth was oitginally fluid throughout, and 
that it could never become solid throughout until such 
upward concentration of radioactive constituents had 
been achieved as to permit complete resolidification 
of the rocky shell 1 thmk it- improbable that the 
excess of the melting point gradient over the liquid 
adiabatic persists below a depth of a few hundred 
kilometres, so that tho first solidification would be at 
an intermediate depth, and the condition at the lower 
boundary of the solid would be contact with a liquid 
in a convective state 

It seems to me that apait from thermal consfdera 
tions, there is a fatal defect in all theories requiring 
widespread weakness oi fluidity in tho lower layer of 
tho earth’s rocky shell (that is, between 30 kin and 3000 
km down) at any recent date Evidence is accumu 
latmg to show that while lsostasy is a hist approxima 
tion to the tiuth, it is not exact Heiskanen’s ellip 
tit ity of the equator refers to the equipotential surface, 
not the solid suifate The coiresponding difference 
between the mean and maximum ladu of tho equator 
of the solid, if the inequality is uncompensated, is 
about 0 7 km , if compensated, it would have to be 
about 20 km , an entirely impossible amount 3 The 
stresses involved in tho support of this inequality must 
be distributed thiough a great depth, peihaps most 
of the thickness of the shell There are several pieces 
of evidence tending m a similar direction, one of tho 
most striking being the diffeiencoe between the moon’s 
moments of inoi tia whic h must have persisted through 
most of tho history of the oarth The recent work 
of tho Indian Survey * and that of Dr Voning Memesz 5 
constitute others Now, if there had been any general 
fusion within a few hundred kilometres of tho surface 
since these inequalities were formed, their pressure 
wcfUld certainly have displaced the liquid and restored 
tlie isostatic state 

I think we may go aomowhat furthor than this It 
is wildly unlikely that the material of the earth, at any 
depth, is a sufficiently puro substanco to have a sharp 
melting point For most geophysical purposes tho 
melting point is the temperature at which the material 
acqunes a suflftpiently high viscosity to prevent con 
vection curreuti j but the viscosity must vary con 
tinunusly over * wido range of temperature Now, 
in any theory of thermal cycles, after a solidification, 
heat transfer is by conduction and is a slow business 
I think that in all such theories the variation of tem- 
>>eraturo in tj*e solid between cycles is only a few 
degtoea (iexoept within, s*y, 60 km of the surface) 
This applies to Prof Joly’s original theoiy, to Dr 
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Poole’s modification, and to the various theories that 
Prof Holmes has produced since he abandoned the 
theory of the earth’s thermal history that he had done 
so muc h to establish, and which I still consider correct 
in essentials To reconcile any theory of cycles with 
the observed imperfection of isostasy therefore re¬ 
quires that, in the lower layer, the strength of which 
supports tho excess loads, a change of temperature of 
a few degrees corresponds to a change of mechanical 
propel tics, from sufficient softness to permit convec¬ 
tion currents, to sufficient stiength to support the 
stresses due to ext ess loads, normally of the order of 
200 metres of material, and running up locally to some 
kilometres It seems to me that the necessity of such 
a rapid change in strength with temperature in a sub 
stance without a shaip melting point is enough by 
itself to render any siuh theory untenable 

Hakoiai Jeffreys 
St John’s Colloge, Cambiulgc 

1 Natcrp April 1H p t>96 

1 Sct/ttfi/?'' ProcMdwm i of th< Royal Dublin Socwl//, \ol 19, No 32 
1 The Larth , p 222 
4 Nature April 18, p 693 
* Oeoy Jour April 19*11 


The Determination of Adsorption in Ternary 
Solutions 

A number of attempts have been mode to deter 
mine the adsorption of surface active substances from 
solutions containing salts, by the uh© of the Gibbs’ 
equation, in the form 

dpldfxs — - l\a, (1) 

where dp is the variation of the suifaco tension caused 
by a change dp B { — BTd loga*) in the potential of the 
substance B 1 The complete equation of Gibbs os 
applied to a ternary system A B S is 

+ 1 + 1 + dp — 0 , ( 2 ) 

but if the dividing suiface up to which the solution is 
supposed to be perfectly homogeneous ih defined so 
that I A - 0, this becomes 

1 sd/xji 4 - 1 ffdpjs + dp - 0 (3) 

This equation reduces to (1) when the variation of 
ptt is negligible in comparison with that of p> 9 This 
will be the case when the concentration of B is very 
small, but will cease to bold at gieater concentrations 
In dealing with a solution of A and B containing a 
salt fi, it is more convenient in many cases to define 
the dividing surface so that 0, when (2) becomes 

V jdf*A + + dp = 0 ( 4 ) 

This equation contains two unknown quantities 
V A and fj, which cannot be evaluated when tho 
variation of dp for known variations of dp A and dp B has 
been deteimined But the composition of such a 
solution can be varied in two distinct ways (1) by 
varying the proportions of A and B t keeping the 
amount of S constant, (2) by varying the concentra 
tion of S m solvents of fixed composition For any 
given solution we may thus obtain two equations 

I ddp-A + + dp 0, 

Vjfip-A* + 1 adn B ' + dp' — 0, 

referring to variations of the two kinds mentioned, 
and these ]>ormit tho evaluation of V A and I'* 

In a binary solution of A and B, the surface excess 
V B can only be identified with the actual amount of 
B present in the surface layer, when the concentration 
of B is small In concentrated solutions, no method is 
available for determining unambiguously the com¬ 
position of the surface layor 

It is evident that in the presence of a salt, which is 
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negatively adsorbed with respect to the other con¬ 
stituents, the method outlined may give a means of 
^terrmning the actual comjioHition of the srnface 

J ^ measurements of the partial vapour pressures 
ft c £er and alcohol in solutions containing various 
'! —^ c ntrations of lithium chloride which have recently 
fe^sn made in this laboratory by Shaw and Butler 8 
provide the data required in these equations Mr 
A D Lees has determined the surface tensions of some 
of those solutions in order to test the feasibility of this 
method, and has obtained provisionally the following 
ratios foi 1 (aie)/I (water) ltt lw» lithium chloride solutions 
Molar fraction of alcohol 6 4 25 80 

l (*lc )/J (W*l«r) 0 3 0 7 14 

The vapour pressure measurements aie being extended 
to solutions containing ft lower proportion of alcohol, 
and it is hoped that eventually results will bo obtained 
for a complete range of solutions 

J A V Bihlkr 

The University, Edinburgh, 

April 29 

1 For PxampW, Hoard ami Rfdeal J Chem &oc , 127, 1668, IU3 r > 
H ralltjwrh /eti physilal Chem , 147,51, 1936 

* Proc Roy Soc A, 129 &19 1930 


Disease In Nature 

Most naturalists would, I think, agiee that wild 
animals have the appealance of exuberant health, 
and that it is quite unusual to moot with any obvious 
illness or disease But it is a veiy optimistic in 
ference that civilised man might achieve the same 
state 

So far as parasitic diseases are concerned, natural 
communities of animals, whole there is no hygienic 
mterfeience seem to come into a state of eqmli 
brmm with their parasites which is rarely broken 
through into either the complete destruction of the 

f mrasite or the appearance of an epidemic in the 
lost Anhdall Reid used to aigue that human 
infections should be treated m the same way and left 
alone to do their woist 

A gieat number, however probably the majority, 
of the bodily defects which give rise to the ‘ sub 
health * of human communities arc duo not to para 
sites but to age Man’s body begins to decay at 
an age which vanes widely in different individuals, 
but decay has generally definitely set in by the time 
a man is thuty his lungs are losing their elasticity, 
his aorta is getting fibrous, his respnatory anil circu 
latory mechanisms aie relatively inefficient few 
men can play first class football above thirty By 
forty five even his brain is growing smaller A large 
and increasing part of our population have, therefore, 
bodios which have deteriorated by the natural pro* ess 
of ageing, and there is no evidence that the enormous 
hygienic and medical advances of the lost hundred 
years have done anything to jiostpone the effect of ago 
The expectation of life at birth has nearly doubled, 
but for old men it is no greater than it used to bo 
In natural animal communities such age deterio 
rated individuals are eliminated by the ordinary 
processes of selection The same would presumably 
happen m man if survival depended on physical 
efficiency Artificial breeding experiments (for ox 
ample, with mollusca) indicate that the possible 
length of life is much more than that usually attained 
m the wild state The wild populations are, there 
fore, healthy in a way which human populations can 
never hope to achieve It does not seem likely that 
hygienists can do anything very effective in altering 
the trasuos on which injurious agents work, though 
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they can, of course, do much in protecting man from 
such agents Whother the age at which the body 
begins to go downhill is a hentablo quality I do not 
know it probably is, for length of life is intensely 
inherited The most likely eugenic procedure seems, 
therefore, to be to welei t for ago at doath 

A E Boycott 

17 Loom Lane, Radlett, 

Herts 

Tick discussions in Nattjup of April 25 and May 9, 
on the oceui rence of disease among animals and 
plants living urulei natural conditions, are of import 
ante from several points of view, both economic and 
scientific While T do not admit the validity of the 
reviewer’s distinction between internal predators 
and diseases, yot, foi the sake of the argument, we 
can eliminate the huge doath roll of insects duo to 
insect parasites and still leave a large death loll due 
to diseases 

Baitenal diseases uro common among insects, 
especially during the larval stage , the larvte of 
Lamellioorn beetles living in the soil being very 
subject to attacks of bacteria In the tiopics many 
Lopidoptera larvie suffei from sut h diseases Fungal 
diseases among irisen ts arc common all over the world, 
but more noticeably in tiopical lain forestH, where 
they are sometimes the chief controlling factor in 
limiting the numbers of some insects Economic 
entomologists are familial with these facts 

Insects attacked by these diseases show all the 
signs of 4 disintegrative and deteriorative disturb 
antes ” shoitly before death By saying that these 
insects are f diseased ’ I may be “ influenced by human 
prejudices ’, as Mr Maulik contends, but if we use 
the word in t onnexion with human beings, then it is 
also applicable to other animals No one would ever 
talk of Nature being ‘diseased’ or ‘healthy’, but we 
tan apply those terms to animals and plants The 
word ‘ disease * is more convenient than the phrase 
“ disturbed balance of metabolism ” 

Disease among insects leads to a speedy death, 
ami the superficial obHeivei only notes the active, 
healthy spo< imens In Hpite of the great importance 
of a concct knowledge of the death factors of animals 
and their relative values as selective factors, in our 
understanding of natural selection, onl> superficial 
attention, so far, has been given to this subject 
Among insects the gioatest mortality falls upon the 
eggs and young, perhaps some eighty per cent, and 
the chief death fa< tors are diseases (including para 
sitism) If we ignore this fact and base our statistics 
upon the idea that all, oi the greater part, of the 
mortality falls upon the adult, and has selective value, 
we are likely to reach wrong conclusions For this 
reason, if for no other, it is ru ceswary to recognise 
diseases (including parasitism) among inset ts, and 
their overwhelming value as death factors 

F Muir 

Manoa, Warnham, Sussex, 

May 11 


Vegetable Juice* as Fixatives 

Hinle the article on “ A Modified Cold Chloride 
Method for the Demonstration of Nerve Endings ” 
was published by Mr Fied W Gairns, of Glasgow, 1 
we have been experimenting with vegetable juices, 
other than lemon This communication is intended 
only as a preliminary announcement of the uniformly 
satisfactory and constant results that we have ob¬ 
tained with them, and we hope to be able to publish 
an account of our investigations m greater detail soon 
in the Mysore University Journal The following 
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juioos havo been employed, both for the purpose of 
demonstrating the nerve endings and for general 
histological investigations, with great success Onion 



Fig 1 —C orpu* lutrum of domestic rat fixed lu onkm ]ulco ami 
etnlned with hwnmttmIfn 



Fig l —Nerve ewllugs In the dlaphnmm of Lon* onion formic 
gold chloride 



Fig 3 —Nerve ending* In the intercostal rou*elw of Lori * citric 
formic gold chloride 

juice (Alltum cepa) t mango juice, green and unripe 
(Mangifera wuhca ), tamarind juice, green and un 
ripe (TamctHndus indufi ), gooseberry juice (Phil 
anthus embhea ), sour milk (whey) 

Three photomicrographs are here reproduced (I igs 
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1, 2, 3) to show the degree of accuracy and detail which 
may be obtained by these new methods 

In addition to the above juices, we have also used 
uno acid from the urine of tne pigeon, and also cowV 
urine, besides citric and formic acids We may on* 
note here that vegetable juices with formic acid ej 
5 per cent formalin separately in certain proportu*^ 
which we shall announce soon, have also given very 
satisfactory results A Naba\ana Rao 

L 8 Ramasuamf 

Department of Zoology, 

Central College, Bangalore, 

April 9 

1 Q J M S , vol 74 part 1,NS No 203 Sept 1030, p 151 


Occurrence of Protodrlluu f/avocspitatua at 
Port Erin 

British Archiannelids are so few m numbor, and 
their habitats so httlo known, that any new observa 
tions on their occurrence are well worth recording 

One of the smaller members of the group, Proto 
dnhca, was first token in the adult condition on the 
south coast of England in 1913 1 in a peculiar habitat, 
namely, just below H W neaps under stones embedded 
m fine gravel (pebbles 1 5 mm with larger constitu 
ents) and m the gravel itself in localities where fresh 
water runs into the sea It was later discovered in 
abundance in similar habitats —usually accompanied 
by the plananan Procerodea uhxe ( ^-Qunda), the 
isopod Jaera manna , and various Oligochsets and 
Gammanris—at numerous situations on the south and 
west coasts from Exmouth to Woolacombe, near Ilfra 
combe 18 In June 1929 and April 1930 a careful but 
unsuccessful search 4 was made for this animal (by 
one of us, J H O , and Miss M K Molyneux) in the 
locality of Port Knn, m the Isle of Man 

Tlie search was continued this year and this inter¬ 
est mg primitive worm found early m April in Port 
Erin Bay on Traie Vane and Spaldrick beaches, in 
habitats similar to those previously described a At 
other localities near Port Erin, namely, at Fleshwick 
Bay, Port St Mary (Mill Stronm), and Perwick Bay, 
where streams run into the sea, Procerodea , Jaera and. 
the other normal associates of Protodnlus wore again 
found, 4 sometimes in great numbers, but the Archi 
annelid itself was not seen Comment on the apparent 
absence of Protodnlus from these localities is of little 
use at present, but a review of the habitats where the 
animal has been taken indicates that the following 
are important factors m determining the habitat (1) 
stones lying on fine gravel or coarse sand at about to 
a few feet below the level of H W neaps m (2) situa 
tions remaining at least damp at low tide, (3) the 
proximity of fresh water, and (4) protection from direct 
wave action In view of Pan tin’s recent work * on 
Procerodea , an additional factor is probably (5) the 
necessity for a certain concentration of caloium ions 
in the fresh water stream 

The presence of shelving rocks bolow the H W neap 
zone undoubtedly affords the measure of protection 
from wave action conducive to a Protodnlus habitat, 
while in northern latitudes it is possible that beaches 
exposed to sunshine, as are those of Traie Vane and 
Spaldnek, are more suitable than others for a member 
of the genus Protodnlus t the centre of distribution of 
which is LuBitaman 

The seepage water m which Protodnlus was living 
dn the exposed beach at Traie Vane was found to vary 
in temperature closely with the air, except just after 
the recession of the tide A temperature so low as 
7 5° C was recorded, but much lower readings would 
be obtainable in winter , the salinity showed only 
slight variations, as the freeh water stream was nearly 
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dry (about 29 to SSpermiUeatpH 7 9 to 8 2 (corrected), 
aa kindly determined by Mr J R Bruoe), but lower 
Ipahrutiea would occur after heavy rains On the south 
Cpast of England the animal has been taken in water 

E hioh was almost fresh 1 

It is possible, therefore, that Protodnlus may occur 
t suitable habitats as far north as Scotland 
The occurrence of 1 red head *, ventral eye spots, 
bifurcate caudal appendages, segmental cilia, and the 
characteristic numerous epidermal glands figured by 
Pierantom • define the species as Protodnlus flavocapx - 
talus, Uljaiun, which, however, attains a larger size 
(lengths of 20 mm being common) than that recorded 
by Pierantom 

J H Orton 
H B Moore 

Marine Biological Station, Port Erin, 

Apnl 10 

4 Natur*. St, PP 06 and 348 , 1918 
1 Nature, 110, p 674, 1922 

* 44th Ann Rep , Mar Biol 8tat, Fort Erin , 1931 
• Jour of Exptr Biol. 8 , PP 82 04 , 1931 
* Fauna and Flora, Neapel ,31, Berlin , 1008 


Wheat Surplus and its Cause 

Tub comment made by Prof Piaggio in Nature of 
March 21, upon the address by Sir Arthur Eddington, 
cites the famous prophecy by Sir William Crookes, 
made near tho end of the last century, as to the prob 
able wheat supply in the future, say thirty years from 
the time of his address The comment indicates that 
the present wheat surplus is duo to the recent advances 
in fixing nitrogen and making new fertilisers Sn 
William Crookes saw future controlled nitrogen fixa 
tion as the gleam of light amid the murky gloom 
of anticipated short wheat rations While modem 
fertilisers may have had a slight influence in bringing 
about the present flood of wheat, their effect has cer 
ftainly been a minor one 

* The increase in the world’s wheat production above 
what was anticipated is a complicated problem, but 
the utilisation of new types of machinery has certainly 
been a dominant factor Sir William Crookes in¬ 
stances eight States of the USA located in a region 
“ so and as to be of infinitesimal value for food pro¬ 
duction relatively to the whole area ” (with regard 
to tillable land) While he cites but 810,000 acres of 
this large area as devoted to wheat in 1897, we find 
that in 1929, thirty two years later, the wheat land 
of this region had increased to 7,500,000 acres, with a 
production of 100,600,000 bushels This nearly ten¬ 
fold increase, in a region where further increase seemed 
impossible, has come about almost entirely because 
of the introduction of power machinery and the greatly 
increased utilisation of the oombme harvester Other 
regions would tell a similar story Sir William 
Crookos’s dictum was that tho world’s average yield 
per acre would have to be increased very matenally 
to make up the impending shortage, and that such an 
increase would necessitate the comparatively abundant 
use of nitrogenous fertilisers Tnis hew not proved 
true 

L R WauPron 

State College Station, 

Fargo, N Dak 


Origin of Spirting Townsend// 

From its characteristics and the circumstances of 
its origin, Stapf 1 and others have concluded that the 
cord or noe grass, Sparttna Toumsendn H and J 
Groves, must have originated on the foreshore of 
Southampton Water as a hybrid between S aUemxfiora 
and strutta The only objections to this have been 
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raised on the ground that it is fortile and breeds true 
to type 

Cytologioal study has shown S Toumsendn to have 
120 chromosomes m its root tip cells—nearly double the 
highest number previously reported in the Graminefe 
—and its putative parents have been found to have 
70 and 50 respectively Those observations support 
the assumption that S Toumsendn is of hybrid origin 
and, further they explain its fertility and its true- 
breeding behaviour It is an allo|>olyploid similar 
to Primula kewensts and other recent experimentally 
produced plant species 

S altemiflora is generally considered to be an intro¬ 
duced species from America, while S stncta is native 
The hybridisation and chromosome doubling which 
have given nso to S Toumsendn occurred in Nature, 
without human agency, but yet m such circum 
stances as almost to approximate experimental con¬ 
trol S Toumsendn has almost completely eliminated 
its parents wherever it has come into competition 
with them, and has spread very widely from its 
centre of origin It emphasises the fact that one 
of tho results of allopolyploidy is the maintenance 
of hybrid vigour, and is a striking example of the 
significance of hybridisation followed by polyploidy 
m plant evolution, as it seems to rise above the ob¬ 
jections which have caused some authors to hesitate 
in their admittance of full specific rank to newly 
originated allopolyploids 

The economic significance of S Toumsendn has been 
widely discussed and need not be considered here 

A more complete account of the oytological observa 
tions is being published in Qenettca 

C Leonard Hoskins 

Dept of Botany, 

McGill University, Montreal, 

Mar 20 

i CurtuiBoi Mag 153 , Tab 9126, 1926 


The Altitude of Bird Migration 

In Nature of April 18 , T B Blathwayt records 
a party of egrets observed (through a telescope) 
migrating at night, and about five thousand feet up , 
and he asks if there are othei records of a similar 
nature 

In America some valuable material lias been 
collected on the altitude of flight, by means of tele¬ 
scopic observations, but m Britain and elsewhere 
most of the scanty data have been obtained from 
aeroplanes Chapman 1 collected altitude records 
for 202 birds crossing the face of the moon, all 
between 1500 ft and 15,100 ft Scott* noted large 
numbers of birds migrating between five and ten 
thousand feet, and Carpenter 3 recorded birds passing 
over by night between 1400 ft and 5400 ft , while 
Wmkendwerder 4 compiled a mass of information on 
migration by making telescopic observations 

Memertzhagen, 8 in a review of tho whole subject, 
gives thirty six records of birds above 5000 feet 
(excluding the American work cited above) The 
greatest altitude for migratory flight known to me is 
that recorded at Dehra Dim, India, where a party 
of geese were accidentally included in a photograph 
of the sun , these birds were estimated to be nymg 
at 29,000 feet • Lammergeiers, godwits, curlews, 
and choughs have been observed above 20,000 feet 
on Everest, and a number of birds (perhaps cranes) 
were noted from an aeroplane at 15,000 feet during 
the War 7 

There can be little doubt that the mam bulk of 
migration (much of which passes by night) occurs at less 

x2 
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than 3000 feet But our knowledge is still far from 
complete, and all who may obtain observations on 
this subject should follow Mr Blathwayt’s example 
by putting the occurrence on record (even if the 
spociee is not identified) 

T H Harrisson 

Pembroke College, 

Cambridge 

1 Auk , 1888, pp V 39 
■ Hull NulhaUOm Club, 6, pp 97 100 
1 Auk. 1906 pp 216 217 
4 Hull Wwvmttn N E Soe S, pp 97 107 
4 Ib\M 1920 pp 920 930 

• b\*ld Dec 18, 1920, p 876 

* l\n* 1019 p 321 

Ultra-Violet Absorption and Raman Effect for 
Hydrazine 

The ultra violet absorption in hydrazine vapour, 
N t H 4 (saturation pressure over the liquid at room 
temperature), consists of five or six nearly equidistant 
intensity maxima at about 2326, 2320 2276, 22G0, 
2225 A , followed by fontmuous absorption, beginning 
at about 2200 A and extending into the whole quartz 
region 1 The band absorptions are entirely devoid of 
rotation structures at 5 4 A per mm dispersion 

To obtain some knowledge about the mechanism 
of diSBoc mtion shown at 2200 A , I have also photo 
graphed the Raman spectium of the same substance 
using a column of liquid l cm in diameter and 10 cm 
m length, lrradiattMl by a suitably filtered mercury 
arc so that only the radiations at 4047 A and 4359 A 
are effective (details of the expeument to be published 
in the Scientific Papers of this Institute) 4 

Two sets of five sharp modified lines are observed 
under low dispersion, simply displaced by the separa 
tion of the two exciting fines, with the following fre 
quency shifts from their respective lineH of origin 
Ak (cm - >) «, 900 (weak), 1120, 

6 , 3212, 3289, 3339 

The 6 lines are nearly of the same intensity and agree 
very well with the triplet observed in liquid ammonia 
(NH,) by Daure* and others They represent un 
doubted I y the internal vibration frequencies of the N H 
or NH, group, the last one c orresponding to the alworp 
turn centre of the 3 m band of ammonia (3337 cm “*) 
Now, Dadicu anct Kohlrausch a interpret Daure’s 
line of lower frequenc y, 1070 cm _1 of ammonia as due 
to the single bond vibration in the polymerised mole¬ 
cule H a N NH S with quadrivalent nitrogen supposed 
to exiHt in liquid ammonia If this is true, my 1120 
line is safely attributed to the N H (single bond) 
vibration in the hydrazine molecule 

The hydrazine used was prepared from the hydrate 
N,H 4 HoO, and the weak line at 900 cm is probably 
due to hydrazine hydrate molecules still remaining 
This point I hope to verify with pure hydrate, but at 
the moment the substance is rather difficult to obtain 
It is not difficult to imagine that the N N binding 
is very much loosened in an excited gaseous state, 
and the 500 cm 1 vibration frequency observed in 
ultra violet absorption may arise from this The 
dissociation of hydrazine vapour by 5 5 volt light 
absorption thorofore seems to be effected by the break 
mg of the excited molecule in the middle Considering 
the sharpness of the spectrum, the bands preoeding 
may be regarded as a structureless predissociation 
spectrum S Imanihhi 

Institute of Physical and 
Chemical Research, Tokyo, 

April 17 

' Set Pap In*l Phy* Cher* TUe , 15 , 166 , 1931 
• CH Ar*d Sex 188 , 61 , 1929 
■ iVtftttrwiM , 18 , 154 1030 
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Crystal Structure of Chromium Trioxide 

Small thin red needles, heavily striated down the 
prism, were prepared by adding concentrated sulphuric 
acid to a cold concentrated solution of potassium 
dichromate The crystals were sealed up separately 
in thin glass tubes to prevent deliquescence Measure¬ 
ments on an ionisation spectrometer and from 
oscillation photographs gave the value of the cell 
size as a = 8 50A,6=473A,c=fi72A, the probable 
error being not greater than ± 1 per cent The density 
given by Groth is 2 73-2 82 and there are therefore 
4 molecules per cell The axial ratios given by 
Nordenskj&ld 1 are a b c~ 1 0 69 0 63 The rela¬ 
tion between his ratios and ours is a b c (Wooster) = 
a $6 c (NordenskjGld) The only face from which 
ho could obtain trie ratio a b should have been 
indexed (230) instead of (120) All the specimens 
which we have examined up to the present are 
mimetic twins on (110), closely simulating hexagonal 
symmetry 

Ionisation and photographic investigations show 
the following halvings 

(hkl) when (h f A.) i» odd 
(0 hi) when 1 is odd 

These suggost the space group Q* 7 ~G T cmm and the 
coordinates of the chrommmH aie as follows, the 
centre_ of symmetry being taken as origin u, 0, J, 
u, 0, j , i + ti, I , i u, i. i Tlie value of u is 
doubtful, because tho intensities are disturbed by the 
twinning, and fall off very rapidly, but u is probably 
about £ The obnervod halvings appear to require 
a stiuoturo consisting of tetrahedra of Cr0 4 linked 
together m chains parallel to the c axis This would 
explain the cleavages, which are very well marked 
parallel to this direction and tend to cause the crystal 
to break up into fine noodles 

The work will shoitly bo continued at low tem 
peraturos and publish eel in the Zeitschnft fur Knit 
tallographie W A Wooster 

N Wooster 

Mineralogical Laboratoiy, 

Cambridge, 

May 6 

1 A > NordouskJCltl Pogg inn Phy u (hem , 114 622 1801 


Deep Focus Earthquakes 

In a letter published in Nature of Mar 28 (p 486), 
Mr F J Scrase, referring to an earthquake which was 
registered at Kew Observatory on Fob 20, explained 
briefly how it was possible to recognise the abnormal 
depth of focus and to make an estimate of this depth 
Confirmation of the deep focus of this earthquake hat 
now appeared in a Seismological Bulletin issued by 
the Jesuit Seismological Association of America 

From the fact that the primary pulse (or P wave 
reached Kew, Pasadena, and Rivorview almosl 
simultaneously, it is deduced that the epicentre of th* 
earthquake was in latitude 44° N and longitude 
135° E, about 200 miles from Vladivostok A< 
every station for which the records have been ex 
ammed, tho mteival between the times of arrival oi 
the P and S waves was abnormally short for the 
distance from the epicentre Moreover, the arrival 
time at La Paz of P* (tho horizontal wave whiol 
passes through tho eartms central core) is about on< 
minute early, and, as La Paz is at an epioentral dm 
tance of about 150°, this early arrival strongly sup 
ports the other evidenoe for deep focus 

F J W Whipple 

Kew Observatory, 

Richmond, Surrey, 

April 30 
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Applied Geophysics 


TN opening to the public a geophysical exhibition, 
JL and in publishing a handbook* which not only 
is descriptive of the exhibits but also constitutes an 
admirable historical r&um6 of and introduction to 
the study of applied geophysics, the Science Museum, 
South Kensington, has taken an important step 
m promoting the development of this branch of 
science , a step which is particularly appropriate 
at the present moment tn view of the growing 
appreciation m Great Britain of the practical value 
of these relatively new methods of exploration 
The exhibition is specially arranged to demonstrate 
the nature of geophysical prospecting operations, 
the various forms of instruments and held equip 
ment employed, and the types of practical problems 
with which they are capable of dealing Certainly, 
never before in Great Britain has there been a 
better opportunity for geologists and mining en 
gmeers to famihailse themselves with a subject 
whioli is rapidly becoming an important factor 
in the development of the world 8 mineral re 
sources 

In the handbook, the four principal geophysical 
methods (magnetic, gravimetric, seismic, and elec¬ 
trical) are dealt with individually In the first 
half of the book, an eminently readable and well- 
balanced historical account is given of these 
methods, with explanations in simple language of 
the general physical principles on which they are 
based Although the literature of applied geo¬ 
physics is extensive and in many languages, it is 
not readily accessible to the public, but in these 
pages there is ample evidence of an extensive 
research into the development of the various 
methods and regarding the most recent practice 
both m Great Britain and abroad The sane out¬ 
look which is reflected will do much to dispel any 
misunderstandings which may have arisen m the 
minds of some m consequence of exaggerated claims 
or unduly sceptical opinions regarding geophysical 
methods of exploration that have occasionally 
appeared in print 

It is appropriate that an authoritative work 
on this subject should begin by dispelling the 
popular misapprehension that there is some con¬ 
nexion between geophysical exploration and the 
divining rod an instrument which is aptly described 
on the second page as “ an unscientific device de¬ 
pending on real or imaginary supernormal facul¬ 
ties possessed by certain individuals ” This 
definition will be in accord with the opinions of 
most geophysicists and geologists The persistence 
of the popular belief in the divining rod is truly 
remarkable, and it may be of interest to mention 
that m certain of the more remote parts of the 
British Empire the faith in this device for locating 
water is so ingrained that professional diviners are 

* Board of Education Science Museum Applied Oeophynica 
« Brief Survey of the Development of Appamtua and Method* employed 
In the Investigation of Subterranean Structural Condition* and the 
Dotation of Mineral depoult* By Oapt H Shaw, with the awifitance 
of J McO Dnickahaw and 8 T Newing Pp 1M+10 plate* (Loudon 
HM Stationery Oflioe, 1031 ) 2* not 
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still employed upon the staffs of some government 
departments 

Although the full theory of the several geo¬ 
physical methods requires a somewhat specialised 
study, the fundamental principles which underlie 
their applications to the search for mineral deposits 
and to the investigation of geological structures 
are relatively simple, and thus it will be readily 
appreciated that most minerals of economic import¬ 
ance possess some characteristic feature by which 
they may bo distinguished from the bairen rocks 
whioh enclose them For example, some iron ores 
have distinctive magnetic properties, whilst most 
metalliferous minerals have a relatively high density 
Amongst the latter there are many which are also 
good conductors of electricity , the sulphide ores 
of iron copper, and lead being notable examples 
In the non-mctalhc group of minerals there are not 
so many outstanding cases, but advantage may 
sometimes be taken of the low density of certain 
types of coal, and several important discoveries of 
oil are duo to the fact that rock salt also has dis¬ 
tinctive physical properties, namely, a low magnetic 
susceptibility, a relatively high density, and a high 
elasticity In the coastal oilfields of Texas and 
Louisiana, the oil is characteristically associated 
with large plug like masses of salt Although the 
oil cannot be detected directly, it has been possible 
to locate these salt domes by geophysical methods, 
and thus to discover the oil bearing ground Mag¬ 
netic, gravimetric, and seismic methods have all 
been used for this purpose , the success obtained 
by the latter being most remarkable 

The physical properties upon which the magnetic, 
gravimetric, seismic, and electrical methods are 
based are, therefore, those of magnetic suscepti¬ 
bility density, elasticity,f and electrical conduc¬ 
tivity Whilst the magnetic and gravimetric 
methods are concerned entirely with naturally 
occurring phenomena (anomalies in the earth s 
normal magnetic and gravitational fields), it is 
apparent that the elastic and electrical pioperties 
of a concealed body are quite inert, except in 
response to an artificial applied stimulus In the 
case of the seismic method, waves are propagated 
in the ground by means of explosive charges which 
are usually buried a few feet below the surface 
The speeds with which these waves travel are 
measured with portable seismometers, and by 
plotting a senes of time distance graphs for each 
explosion, the structural features of an area may 
often be determined with a high degree of accuracy 
In the electrical methods, current is applied to the 
ground, either conductively by means of earthed 
electrodes or inductively by insulated loops of 
wire which are connected to a source of alternat¬ 
ing current A search is then made with suitable 

t TIks v< locltv o# probation of a aelemk w ftve through tho ground 

determined by the elastic constant* and densities ofjhe various 

geological formation* that constitute iU path 1 — V^DtnsIty^ ^the 
gonerul expression of this rt latlunship 
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instruments (potentiometers, search coiIb, etc ) for 
departures from a normal current distribution or, 
in the inductive methods, for anomalies in the 
associated magnetic field In favourable circum¬ 
stances, it is possible in this way to locate the 
positions of conductive deposits lying several 
hundred feet beneath the Burface 

What has been said with regard to mineral 
deposits also applies in principle to certain rocks 
and geological structures, a detailed knowledge of 
which is sometimes required for special purposes, 
such as oilfield exploiation and various types of 
engineering problems Although the contrast in 
physical properties between contiguous geological 
formations may not be so marked as between 
mineral deposits and their enclosing rocks, this 
fact is often compensated by the difference in scale 
of the two classes of investigation Structural prob¬ 
lems of the type referred to are usually concerned 
with large scale geological features in which a 
relatively small but consistent difference in a 
physical property may afford a satisfactory basis 
for a geophysical survey Thus, the axis of an 
anticline may sometimes be determined from the 
fact that the material which constitutes its core is 
commonly of a somewhat higher density than the 
formations forming its flanks A fault displace¬ 
ment may also be revealed quite clearly by a com¬ 
paratively small difference in the mean magnetic 
susceptibilities of the rocks lying on each side of it 

The second half of the handbook issued by the 
Science Museum is descriptive of the numerous 
exhibits which, until the end of June, Will remain 
open for inspection there Although the full benefit 
from these pages can scarcely be obtained without 
a visit to South Kensington, the descriptions of the 
instruments are so lucid and well illustrated that 
there is much to learn from them alone The 
historical range covered by the exhibition is very 
wide , m the case of the seismic method even dating 
back to a seismoscope made in China in a d 132, 
and m the magnetic method to an instrument made 
by William Gilbert m the year 1600 Of equal 
interest, however, and perhaps of greater import¬ 
ance from the point of view of the geophysicist of 
to-day, is a senes of modern instruments, several of 
which are of so recent a design that they have not 
previously been seen in public 

Particular attention may be directed to certain 
of these modern instruments with which consider¬ 
able experience has been gained by the Imperial 
Geophysical Experimental Survey during the past 
two years This Survey, it will be remembered, 
has been conducted m Australia under the joint 
auspices of the British Empire Marketing Board 
and the Commonwealth Government, with the 
special object of testing the four principal geo¬ 
physical methods under a variety of field conditions 
The work of the Survey has now been completed, 
and a full report, under the title “The Principles 
and Practice of Geophysical Prospecting M , will be 
available shortly 

In the magnetic sectipa the Schmidt vertical 
variometer occupies an important position, since it 
is probably the beat known and most extensively 
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used of the more recent types of magnetic field 
instrument It is intended for quick and accurate 
determinations of the relatively small anomalies in 
the earth’s magnetic field that exist in the neigh 
bourhood of certain types of mineral deposit and 
rock formation, and although well designed to with 
stand vigorous field conditions, it is certainly more 
portable and simple to use than any ordinary survey 
instrument, such as a theodolite or level Expen 
enoe in Australia with two of these magnetometers 
has shown that they are capable of detecting mini 
mum variations in the vertical component of the 
order of lOy (that is, 10~ 4 gauss), and that a careful 
and conscientious person is capable, after half an 
hour’s instruction, of carrying out a complete senes 
of field observations 

In general, it is found that the position of a 
hidden magnetic body or the details of a concealed 
eological structure are revealed most effectively 
y determining the vanations m the vertical com¬ 
ponent of the earth’s magnetic field at a senes of 
points in the area in question, and by plotting the 
results of the survey in the form of lines (magnetic 
contours) joining all points at which the values of 
the anomaly are the same In Australia the form 
lines of the Jurassic bedrock over a portion of the 
Victorian brown coal field were studied in this way, 
and by a somewhat similar method it was possible 
to delineate a complex system of Tertiary basalt 
flows which lies beneath an alluvial sheet in one 
of the New South Wales goldfields The magnetic 
method has so many applications, and the observa¬ 
tions can be earned out so rapidly and cheaply, 
that it is surprising that its importance as an 
auxiliary to geological survey work has received so 
little attention until within the last few years 

Amongst the gravimetnc instruments, the gravity 
gradiometer is one of the most interesting, since 
it w a comparatively new development specially 
designed to comply with the two principal needs 
of the working geophysicist, which are portability 
and speed of operation Advantage has been taken 
of the fact that the gradient of gravity is the primary 
requirement in a gravimetric survey, and that m 
the majority of economic investigations the curva¬ 
ture values may be neglected without materially 
impairing the value of the results By elimin¬ 
ating the effeots of curvature, it has been possible 
to produce an instrument (the gradiometer) in 
which very substantial reductions in the overall 
dimensions and m the free period of the beam 
have been effected Two of these small balances 
were used m Australia by the Imperial Geo 
physical Expenmental Survey and it was found 
that the gradiometer principle has much to commend 
it Although less sensitive than the normal type 
of torsion balance these instruments are adequate 
for many practical purposes, and the advantages 
gamed from the ease with which they are trans¬ 
ported to the site of work and moved from one 
station to another, and from their increased speed 
of operation, are so great as to render them pre¬ 
ferable for most surveys where curvature values 
are not essential If curvature effeots and a higher 
degree of sensitivity are required, then recourse must 
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be had to the larger types of instrument that are 
represented m the Exhibition 

In Australia the principal use of the gradiometers , 
was in determining the dispositions and boundaries 
of a concealed portion of tne Victorian brown coal 
deposits, and they proved quite effective for the 
purpose One of the instruments used by the Sur¬ 
vey is included m the Exhibition and may be com¬ 
pared with the most recent model which has been 
made bv the Cambridge Instrument Company 
The display of electrical prospecting instruments 
certainly merits special attention, since this appears 
to be the first occasion on which geophysical equip¬ 
ment of this kind has been open to public inspection 
In this connexion it is interesting to recall the follow¬ 
ing statement which appeared in 1927 in a report 
on geophysical surveying by a sub-comm it tee of 
the Committee of Civil Research “ In particular, 
the electrical method has throughout been treated 
as a jealously guarded secret trade process 
In the result, little information is available to 
the general scientific world regarding the methods 
employed the apparatus required, the field 
operations, or the interpretations of results We 
believe that a full disclosure of the scientific 
facts would tend, more than anything else, to stimu¬ 
late the natural development of this method of 
geophysical surveying, by placing it on a scientific 
footing, similar to that of the gravimetric method ” 
During the past few years, efforts have been 
made to remedy this position, and it is hoped that 
the forthcoming report of the Imperial Geophysioal 
Experimental Survey will be found to assist in 


this direction to a substantial extent Electrical 
methods were used in many parts of Australia, and 
several of the instruments which were developed 
and used by the Survey are to be seen at the Science 
Museum, with examples of the latest patterns which 
have resulted from the field experience gamed 
during these investigations Amongst these are 
the standard types of equipment used m the well- 
established equipotentiai line and spontaneous 
polarisation methods, and the Bieler-Watson double 
coil, with which inductive fields are investigated, 
and the ratiometer apparatus which was described 
in Nature of Jan 3, 1931, p 37, are also to be 
seen A further exhibit is the * Megger ’ earth 
tester, which is now being used extensively in 
connexion with earth resistivity surveys 

It is noteworthy that although the foundations 
of these four principal geophysical methods b© 
predominantly to the credit of pure research workers 
in Great Britain, the development of their practical 
applications is largely due to foreign enterprise, 
mostly on the Continent and within the last ten 
years m particular Although wo must admit a 
serious lag in this important phase of the work, 
considerable satisfaction is to be derived from the 
ample evidence afforded in the Science Museum of 
the fruitful activity now being displayed by British 
geophysicists and instrument manufacturers It is 
also gratifying to know that this Exhibition is not 
the only step being taken in responsible quarters to 
ensure that the science of applied geophysics shall 
continue to be developed in Great Britain along 
progressive lines A Broughton Edge 


Ultra-Penetrating Rays * 

By Prof H Geiger, Tubingen 


4BOUT twenty years ago we first noted the 
-fA. presence of a 7 -type radiation of high pene 
trability, probably of cosmic origin, passing through 
the atmosphere The first fundamental experiments 
earned out by Hess and improved on by Kolhtirster, 
in which an air-tight electrometer registered the 
ionisation current at different altitudes, showed us 
that the current mcreased with the altitude , at 
not more than a few thousand metres the current 
was several times larger than at sea-level These 
results indicated the presence of an extremely 
penetrating radiation, which seemed to be markedly 
absorbed by the atmosphere above us Great 
difficulties were met with in studying the nature of 
this remarkable radiation, due principally to its 
extremely weak intensity, high penetrability, and 
lack of properties affected by external influences 
Our knowledge progressed slowly, and only after 
many years of experimentation "were we able to 
say that tile penetrability is about ten times greater 
than the hard 7 -rays of radium, and that the 
ionisation in air at sea-level is slightly more than 
1 ion per seoond per cubic centimetre We were 
able to add that in the explotable regions of the 
itmoephere the radiation was diffuse, and, further, 
there seemed to be no relation to the daily mota- 

f Opening paper of» dOcunlon at the Royal Society on May U , 
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ment of the sun Even at the present time, we 
cannot say with certainty that the variations ob¬ 
served m the intensity of the ladiation are wholly 
of atmospheric origin or partly an intrinsic property 
The doubtful origin and nature of this radiation 
continued to occupy our attention The old ex¬ 
perimental methods had been exhausted and new 
ones had to be evolved to insure a better under¬ 
standing of the problem During the past few 
years, we have progressed in two directions, namely, 
along electrometric lines by the improvement of the 
registration and the application of high pressure 
chambers, and by the method of electron counting 
In the pressure chamber the degree of ionisation 
produced m the gas by the ultra-radiation is 
measured, while in the tube electron counter the 
high velocity electrons coupled with the ultra- 
radiation are registered singly 

The results obtained with these methods, in so 
far as they promise to aid in solving the problem, 
are discussed below Three experimental categories 
are apparent absorption measurements ana the 
determination from the absorption coefficient of 
the energy of the radiation quantum , further, the 
coincidence measurements from which range and 
other properties of such high energy electrons, which 
are associated, if not identical, with ultra-radiation, 
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can be studied , the last, which on further develop 
ment will probably give us the important data, 
embraces those effects taking place at the boundary 
of two adjacent media 

The principal aspect of the first of the above 
divisions is the hardest component of the complex 
ultra radiation Detailed knowledge is necessary 
here in order to analyse the complex absorption cur ve 
With the aid of well known formulae, a knowledge of 
the coefficient of absorption enables us to determine 
the highest energy quantum The extremely thick 
layers of material necessary to reduce the intensity 
of the hard component of radiation to a small 
fraction thereof are scarcely available, but we may 
well use the great dopths of water in certain lakes 
Regener has extended the noteworthy absorption 
experiment of Millikan and otheis by lowering his 
apparatus successively to depths of 230 ra in Lake 
Constance The essentials of the apparatus are a 
pressure thaml>er with quartz fibre electrometer 
attached, where the deflections aie photographically 
recorded every half hour by the automatic lllimuna 
tion of the quartz fibre At the gieatost depths, 
where the ionisation was smallest, the successive 
half hour records were close to one another and 
the registration could, therefore, be continued for 
days at a time , but at the surface of the lake, the 
ionisation was so large that the quaitz fibre com 
pleted its run in about hvo hours 

By another senes of experiments, Regener re 
placed the ionisation chamber b) an electron 
counting tube, the record in this case being made 
by a small adding machine The sums registered 
were recorded every hour photographically on a 
slowly rotating plate On the surface, such a 
counter registered about 8000 electrons an hour, 
but at the depth of 235 m only 13 , the residual 
effect of 500 particles per hour is, of course, sub 
tracted from the above Both methods gave the 
same absorption curve, and showed, especially for 
the hardest component, which practically alone is 
present at depths from 80 m to 235 m , an ab¬ 
sorption coefficient of 0 020 per metre water In 
other words, a thickness of 35 m water is necessary 
to absorb half of thift radiation, which on the 
Klein Nishma formula gives a wave length of 
0 03 x 10 13 cm 

A completely different view of the nature of 
ultra radiation was the result of a second senes 
of experiments, in which the coincidences of two 
neighbouring tube counters were observed In 
this fundamental work of Bothe and Kolhflrster, 
which was later extended by Rossi, two counters 
were mounted, one about 5 cm above the other 
Simultaneous photographic registration showed 
that quite a number of impulses occurred in both 
counters at the same time It is difficult to explain 
this phenomenon other than by the presence of 
fast electrons which pass through botn counters 
In general, one would expect the presence of fast 
electrons associated with such penetrating radiation, 
however, the penetrating power of these electrons 
was of a very high order, practically as high as that 
of the ultra-radiation itself This was observed by 
placing p block of gold 4 cm thick between both 
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counters , m this block only about 25 per cent of 
the radiation was absorbed 

Regarding these experiments alone, one cannot 
help thinking that ultra-radiation is not of a wave 
nature, but consists rather of high velocity electrons 
This, indeed, was the general conclusion arrived at 
by Bothe and KolhOrster 

Be that as it may, it is necessary to intensify 
all experimental methods to determine further 
the nature anti properties of such ultra electrons 
Heidecke, in Tilbmgen, took steps in this direction , 
he measured the scattering of these electrons 
occurring in their passage through matter With 
the aid of two counting tubes (A and (J)> 21 cm 
apart vertically, he observed the coincidences which 
indicated tho jwissage of ultra electrons through 
the spherical angle defined by both tube counters 
If a third tube counter B were so placed that the 
horizontal axes of all three were parallel and all 
in the same vertical plane, one would expect the 
middle tube to count simultaneously with the to 
incidences of the outer tubes (triple coincidence) 
To a large extent this was observed On moving 
the lowest tube C horizontally parallel to its original 
position, the expected reduction in the number 
of triple coincidences was observed In certain 
positions of C, an increase rather than a reduction 
in the number of triple coincidences was observed 
when a 5 cm lead plate was placed between B and 
C This can f>e explained by the scattering of a 
number of electrons by the lead which were 
registered by the tube C in its new position , thif 
effect can scarcely be accounted for withoul 
scattering 

We can now discuss the third group of experi 
ments, which deal with transition effects Hoff 
mann, Stemke, Myssowsky, and others have founc 
that by the passage of ultra radiation from on< 
medium into another, absorption peculiarities tak< 
place For example, on passing from a less dens< 
medium, such as aluminium, to a more dens< 
medium, such as lead, the radiation is more highlj 
absorbed in the first stages of transition m th< 
second medium One is led to believe that th( 
passage of the ultra-radiation through the light©! 
element results in the emission of soft secondary 
radiation Stemke, with an extremely sensitiv< 
compensation method, in which a Hoffman electro 
meter served as null instrument, could show thal 
on placing an aluminium plate m the path o 
the rays the intensity of ionisation was Increasec 
instead of diminished 

In my laboratory, Bimilar experiments were als< 
earned out, but with tube counters In one o 
these studies, a 5 cm thickness of lead and ar 
equal thickness of aluminium were so placed thal 
the ultra-radiation passed first through the leac 
and then through the aluminium before entering 
the counter After first determining the numbei 
of electrons m a given interval of time, the measure 
ments were repeated with the plates reversed Bj 
interchanging the plates the absorption should hav< 
been the same, and a possible secondary radiatioi 
would have been noticed if it did not accidental^ 
occur with equal intensity m both metals Tin 
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experiments, in fact, showed that with aluminium 
facing the tube counter, 5 per cent more electrons 
were recorded than in the reverse case A portion 
at least of the secondary radiation thus consists of 
fast electrons By varying the plate thickness as 
well as material, the penetrating power of such 
secondary electrons could be determined In the 
three substances investigated the range was ap¬ 
proximately inversely proportional to the density 
and amounted in aluminium to about 4 cm These 
electrons, when compared with the ultra electrons, 
are extremely weak, yet of greater energy than those 
inherent in radioactive processes 
It is not easy to interpret the origin of these 
observed electrons To take them for Compton 
electrons is scarcely permissible, for then their low 
and limited energy content cannot be explained 
furthermore, the slow electrons actually observed 
would then need to travel nearly perpendicularly 
to the direction of the ultra radiation, which is 
contrary to experiment On the othei hand, should 
the nature of the ultra-radiation be electronic, we 
are led to explain the secondary ladiation ns 


due to ‘ branching \ that is, the collision of ultra¬ 
electrons with the electrons of the filter substance 
The argument against the second view is similar 
to that given previously In both cases, whether 
of wave nature or electronic, we should expect the 
presence of electrons the energy of which vanes and 
reaches a maximum comparable to that of the 
ultra particles themselves 

We might further conceive the secondary radia¬ 
tion to be of nuclear origin, but the principal diffi¬ 
culty therein is the experimental fact that the 
electrons emitted from paraffin, lead, ami aluminium 
have approximately the same energy content , in 
addition, observations indicate that the electrons 
travel chiefly in the prehminarv direction 

Only by regarding the ultra radiation as made 
up of material pai tides such as protons with the 
energ}' of an ultra quantum, does it seem possible 
to interpret the secondary ladiation experiments 
The secondary radiation corresponds to the 5 rays 
hbeiated by a rays Following Rutherford, one can 
probably understand the energy of the accelerated 
electrons as corresponding to the observed range 


Obituary 


Prof J Lorrain Smith, F R S 

J AMES LORRAIN SMITH was born on Aug 21, 
1862, the son of the Rev Walter Smith, of Half 
morton, Dumfriesshire He died in Edinburgh on 
April 18 As an undergraduate in Edinburgh he 
achieved considerable distinction in philosophy, and 
this early training had its influence on ail his sub 
sequent work and behaviour After he took to 
medicine and had qualified in 1889, he spent some 
years working at Oxford, Cambridge, Strasbourg, 
and Copenhagen, mostly oil physiological problems 
and in association with J S Haldane He then 
went to Belfast as lecturer and afterwards professor 
of pathology, in 1904 to Manchester, when the com 
bined chair waB split into pathology and bacteno 
logy, and finally, m 1912, to Edinburgh as the first 
professor of pathology who hod no duties as a 
clinical physician 

Lorrain Smith was an all round pathologist and, 
with his own hands or through his assistants, he 
worked at a variety of problems He will be 
remembered chiefly for two investigations His 
early work with Haldane on haemoglobin and its 
relation to carbon monoxide led to the first practi 
cable method of determining m man the volume 
of the blood and the total quantity of circulating 
haemoglobin In Belfast he applied this to *the 
investigation of human anaemias, and found that 
In chlorosis, then common among young women, 
the anaemia was due to the dilution of the blood 
with an excess of plasma without any real deficiency 
in the haemoglobin , m pernicious anaemia, on the 
other hand, he showed that there was a substantial 
shortage of haemoglobin whether the blood volume 
Was normal or increased This conception of the 
pneaae as a plethora was quite novel, mdeed, the 
possibility of such a condition in man had come to be 
gravely doubted as the result of the failure of the 
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attempts which had been made to establish it 
experimentally Why the water in the body should 
be distributed in such an abnormal way has never 
been explained, and under modem conditions the 
disease is practically unknown 

In Manchester, Smith became interested m fats 
and lipoids, and, in conjunction with Mair, devised 
two histological methods which have been taken 
into general use—tho Nile blue sulphate stain for 
neutral fats and fatty acids, and the improvement 
and adaptation of Weigert’s bichromate hematoxy¬ 
lin process to tissue lipoids, in which he collaborated 
fruitfully with his chemical colleague, J F Thorpe 
He also did sound work on the supposed toxicity 
of expired air, oxygen poisoning, typhoid fever in 
Belfast, trench foot, and other topics 

Outside his laboratory, Smith was for thirty 
years one of the best known and best liked figures 
in British pathology He took a prominent part 
in the foundation of the Pathological Society of 
Great Britain and Ireland in 1906 and of the 
Pathological and Bacteriological Laboratory As¬ 
sistants' Association in 1912—two complementary 
organisations which have made a great difference 
to professional pathologists and their technical 
assistants During a period of development in 
which pathology passed from being an appendage 
of clinical medicine to an independent status, his 
influence was always for the good 

Pathology occupies rather an awkward border¬ 
line between science and technology , some patho¬ 
logists are at heart medical men, some are biologists 
Smith was essentially a Dhilosopher and a biologist 
and he continually aimed at finding a working com¬ 
promise between his outlook and the practical 
requirements of a sound medical education Many 
of us will gratefully recollect his kindly encourage¬ 
ment of young people and his constant fnenaly 
cheerfulness A E B 
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Dr T V Barker 

Thk death of Dr T V Barker on April 15 after 
a short illness, at the early age of fifty years, is 
a serious loss to the study of crystallography in 
Groat Britain Born in 1881, at Lytham in Lanca¬ 
shire, lie went up from Kirkham Grammar School 
to Exeter College, Oxford While studying chem¬ 
istry as an undergraduate, he came under the 
influence of Sir Henry Miers, then professor of 
mineralogy at Oxford, and acquired an enthusiastic 
love for crystals which inspired him throughout his 
life He also studied in Munich under Prof Groth 
Hb election to a senior demyship at Magdalen m 
1905 enabled him to devote himself to research, 
first m Oxford and afterwards in Russia 

Barker’s earlier work was concerned with the 
regular growth, in parallel position, of crystals of 
numerous soluble salts upon minerals and upon one 
another, and with its bearing upon isomorphism 
and similarity of structure , and led to the lecogm 
tion of the importance of molecular volume and of 
‘ topic axes' in relation to such parallel growth 
Many of these results have since been confirmed by 
the evidence of X rays 

Later on, Barker worked for a time in St Peters¬ 
burg, os a pupil of Prof Fedorov, with whom he 
collaborated in the publication of his monumental 
work, “ Dos KnBtallreich ”, a dictionary of the 
forma of all the crystals so far described, by means 
of which any substance included m it might be 
recognised from the measurement of its crystals 
(‘ crystallochemical analysis J ) The method was, 
however, complicated and required an amount of 
specialised knowledge which prevented its general 
use, and after his return to Oxford in 1909, Barker 
devoted his attention to devising a simpler method 
of classification His book, “ Systematic Crystallo¬ 
graphy ”, published last year, described the prin¬ 
ciples on which ho proposed that a new dictionary 
of the crystal kingdom should be constructed, and 


it is much to be regretted that he did not live 
to supervise the execution of his project In this 
connexion he also published, in 1922, a book on 
“ Graphical and Tabular Methods m Crystallo¬ 
graphy ”, with the view of simplifying and shorten¬ 
ing the operations of measuring and describing 
crystal forms 

At Oxford, Barker was successively demonstrator 
in mineralogy and University lecturer, and after¬ 
wards reader, m chemical crystallography, while 
he held a research fellowship at Brasenose College 
His lectures and classes did much to encourage the 
study of crystals among undergraduates, and he 
also endeavoured, by vacation courses to school¬ 
masters, to awaken an interest m the subject m 
schools During the last few years he had been led 
to take up administrative work, and since 1929 the 
increasing work of the University Chest, of which 
he had become secretary, had claimed his whole time 
He will be greatlymissedon many University boards, 
os well as by his many scientific friends and col¬ 
leagues m Oxford and elsewhere H L B 


We regret to announce the following deaths 

Dr Thomas Ashby, who was director of the British 
School at Romo from 1900 until 1925, and an authority 
on the archaeology of Rome, aged fifty seven years 
Prof J E Edwards, principal and professor of 
mathematics and physics at Queen’s College, London, 
author of well known text books on the calculus, on 
May 16, aged seventy seven years 

Prof T R Glynn, emeritus professor of medicine 
in the University of Liverpool, on May 12, aged 
ninety years 

Lieut Col H T Morshead, Director of the Burma 
Circle, Survey of India, who was a member of the 
expeditions to Mount Everest in 1921 and 1922, on 
May 17, wred forty eight years 

Mr F P Sprent, assistant keeper of printed books 
in the British Museum and author of many works on 
cartography, on May 16, aged forty-six years 


News snd Views. 


Thk Prime Ministers announcement in Parliament 
upon the future policy of airship development gave 
little cause for surprise, and must presumably be re 
oeived in the spirit of half a loaf being better than 
none The Government was faced with threo courses 
of action (1) To continue on a programmo of new 
ships, carrying on the development as experience 
dictates, (2) to tease entirely, disposing of R100, 
turning the Cardington works to other uses, and 
terminating our responsibilities to the authorities who 
erected the various colonial mooring masts as best we 
can , (3) to recondition the existing airship, and find 
sufficient money to allow a 1 uni ted experimentation 
to proceed along lines that the Simon inquiry and the 
Aeronautical Research Committee have suggested 
The Government has chosen the last course, stating 
that it hopes that the use of the ship will serve to 
supplement* the models experiments already made, 
will keep together a smeSl nucleus of trained men, and 
will ad4 its quota to the relieving of the looal un 
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employment pioblem It is estimated that sums of 
£120,000, £130,000, and £140,000 should be sufficient 
for this duruig the next three financial years It is 
hoped that the various Governments concerned will 
agree to maintain their own airship stations where in 
existence 

So far as it goes, there oan be no objection to this 
scheme, but it is obvious that neither m the Prime 
Munster’s statement nor the subsequent debate is 
there any recognition of the fact that there is any 
necessity to ensure the continuation of scientific 
thought upon the broad problems of future develop¬ 
ment That a select company of airship builders and? 
operators will be maintained was stressed several 
times, but the fact that without a new building pro¬ 
gramme there will be no design staff kept together 
appears to have been entirely overlooked It is an 
open secret that the designers of both of the ships have* 
already been practically dispersed, owing to the lack 
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*of continuity m the building programme, and this 
further three years’ interval will certainly serve to 
set the seal upon this unfortunate state of affairs 
Further, a suggestion that a scientific airship man 
should sit upon the Air Council m order to preserve 
contact with the experimenters at Cardington, and so 
Streep the broader outlook of policy alive, was received 
by the Under Secretary of State for Air with the re¬ 
markable statement that “ It is rarely the case that a 
scientific expert is an efficient administrator” Mr 
Montagu's opinion is singularly at variance with that 
of the rest of the aeronautical world It is no mere 
polite phrase, but a literal fact, that admiration of 
the administration of aeronautical scientific research 
in Great Britain is world wide Mr Montagu should 
make use of a press cutting agency, or even maintain 
a closer personal touch with the scientific men in his 
own departments 

A lecture upon a type of airship that does not 
need gasbags and fabric envelope was given by Mr 
Carl Fntsche, president of the Aircraft Corporation of 
Detroit, before the Royal Aeronautical Society on 
May 14 This company has already built, and oper 
ated for two years, a small * metal clad ’ airship of 
202,200 cubic feet capacity, which earned a useful load 
of 1300 lb , in addition to fuel, oil, ballast, etc , at 
70-miles per hour top speed It is filled with helium 
and has a remarkably low diffusion loss of only 12 lb 
of lift for every twenty four hours This is principally 
due to the impermeability of the metal skin, the use of 
which ih made possible by a special system of riveting 
the joints, which is really an ingenious adaptation of 
the pnnciple of sewing with wire Tins not only makes 
a gas tight joint xiossible, but very considerably re 
duces the labour and time needed for erection Com 
pared with R100 , using helium, a metal clad ship 
could carry an estimated load of 10,000 lb more, with 
600 h p less in engine power A part of the lecture was 
devoted to a detailed estimation of the costs of working 
an Atlantic service with these airships Given a pas 
senger fare of £180 and a mail subvention of £2 8* 
per mile, it was suggested that an air line could bo run 
at a profit of twenty per cent a year This was pro 
visional upon the ships being built and operated by an 
international company, with sufficient freedom from 
political restrictions to allow them to utilise their 
carrying capacity to the best advantage 

The Annual Report of the Council of Management 
presented to the members of the British Science Guild 
at the general meeting on May 12 illustrates the unique 
place occupied by the Guild in the national life of 
Great Britain, and the valuable services it is rendering 
in promoting effective contact between science and 
the general life of the community The value of the 
“ Catalogue of British Scientific and Technical Books ” 
prepared by the Guild is best attested by the publica¬ 
tion of a third edition in September 1930 Its educa 
tional work is represented by the Norman Lockyer 
Lecture on “ Science and Modem Industry ”, delivered 
by Sir William Pope, and the Alexander Pedler lecture 
bn “ Science Discipline ", delivered by Lieut Col Sir 
David Pram, both of which received wide notice in 
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the press Changes of officers during the year are 
recorded in the resignations of Lieut -Col W A J 
O'Meara from the office of hon secretary, and of Sir 
John Young from the chairmanship of the finance 
committee, and the appointment of Major A G 
Church as organising secretary 

A valuable result of the non political and national 
structure of the Guild is its ability to make authonta 
live representations on matters of public interest in 
which scientific considerations are involved Two 
instances of such representations are referred to in the 
Report, the first being the Memorandum of Evidence 
submitted by the Guild in June 1930 to the Royal 
Commission on the Civil Seivice The memorandum, 
which is printed m full in the Report, stresses the 
importance of tho technical factor in many modem 
problems, and urges the necessity of remodelling the 
organisation of departments of State on the type 
adopted in progressive industrial concerns The 
Guild considers that the time is npe for a simplified 
structure of the technical services, and the memoran¬ 
dum enunciates the principles essential for offloient 
administration, and urges that the heads of tho larger 
and more important professional, scientific, and tech¬ 
nical departments should be given full administrative 
status The chief defect in the organisation and 
structure of tho Civil Service lies in the dominant 
influence of officers of the administrative and clerical 
groups An appendix to the memorandum outlines 
tho factors responsible for tho present unsatisfactory 
position of the * exjiert ’ group in the Civil Service 
In January 1931, the Council of tho Guild adopted 
an exhaustive report on the scientific and professional 
staffs m the public services and industry, which lias 
been widely circulated and to which statement the 
non political and representative character of the 
Guild lends great authority Tho report is dealt with 
in our leading article this week 

In his presidential address to members of the Guild 
at the annual meeting, the Right Hon Sir Samuel 
Hoare, M P , referred to the more ambitious pro 
gramme upon which the Guild is anxious to embark 
In additon to the contemplated investigation of the 
potentialities of existing industries and the effect of 
the proper application of science uj>on them, which 
would indicate how far reactionary influences, oither 
of Government, employers, or trade unions, are im¬ 
peding development, Sir Samuel Hoare urged the 
importance of a scientific study of the disarmament 
question The mam problem of disarmament, and 
by far the most difficult, is that of the new weapons 
of warfare and the method of their control The 
relation of science and the attitude of scientific 
workers to gas warfare and other new forms of war¬ 
fare require investigation by men of science as well as 
by politicians and the general staffs Politicians in 
particular need a scientific opinion upon those subjects 
for the Geneva Conference m 1932 If during the next 
six months the Guild can produce a report upon such 
questions, it will be doing most useful work in educating 
public opinion and m investigating a critical aspect 
of the most prominent question in foreign politics m 
the immediate future • 
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The philosophical faculty of the University of 
Berlin has conferred upon Prof R W Wood, of the 
Johns Hopkins University, Baltimore, the degree of 
Doctor of Philosophy (honoris causa) This is the 
highest honour which the faculty has in its power to 
give, and is a recognition of Prof Wood's contnbu 
tions i-o physical optics In announcing the award, 
Prof Jaeger, the dean of the faculty, singled out as 
of particular importance Prof Wood's researches on 
the resonanco radiation of gases and vapours These 
have certainly called for the exercise of the utmost 
experimental Hkill, and although initially conceived 
and carried out at a timo when our knowledge of the 
structure of atoms and molecules was practically 
nothing by current standards, have contributed in 
no small degree, and continue to contribute, to our 
present ideas on ‘ the exact nature of the piece of 
machinery whah we call the moleculo ", to use Prof 
Wood's own words With the study of resonance 
radiation, however, one is tempted to associate Prof 
Wood’s allied work on magneto optics, and to quote 
as an example of his ingenuity the separation of the 
D lines of sodium for work with intense beams of 
monochromatic light by the difference in their rota 
tions More recently, Prof Wood has been interested 
m the Raman efloct, whore lie has devised methods 
for reducing the time of exposure needed for recording 
the foeble spectra of modified radiation, and has also 
developed rapid methods for measuring up the Raman 
spettra In addition to his many experimental con 
tributions to physical optics, Prof Wood is the author 
of two books on the subject, and has ruled gratings 
for other laboratories His work, although, naturally, 
carried out on rather different linos, is in every sensfe 
worthy of boing ranked with that of Rowland and of 
Michelson 

In his second Rhodes Memorial Lecture, delivered 
at Oxford on May 16, Prof A Einstein discussed the 
application of the held equations of the theory of 
relativity to the problem of cosmogony When the 
general theory of relativity was first formulated, the 
universe was assumed to be of a definite size, and in 
order to make the field equations compatible with 
this assumption an arbitiaiy term was introduced 
Subsequent investigation has shown that even with 
this arbitrary term, the size of the universe could 
only remain constant under special assumptions- in 
general it would vnry with the time The work of 
Hubble on the radial motion of the extra galactic 
nebula? has shown that these systems of Rial's, difl 
tnbuted approximately uniformly throughout space, 
are all moving at very high speeds, which increase 
linearly with the distance Prof Einstein now omits 
the above mentioned arbitrary term, and his original 
equations lead to a rate of expansion which is lelated 
by a simple formula to the mean density of matter 
m the spate under consideration The rate of re 
cession observed by Hubble appears to agree approxi 
mately with the rate calculated from the formula if 
one assumes the density to be of the order of magni 
tude which appears exist m the universe as we 
know it Tho main difficulties are the small value of 
the world radius (one hundred million light years), 
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the comparatively short period of some ten thousand 
million years during which the space structure can 
have been expanding, and the conditions in the- 
early stages before expansion had taken place Pfof 
Einstein's next and final lecture on the latest develop 
ments of the theory will be given on May 23 at 12* 
noon, when the University will confer on him tha 
honorary degreo of D Sc 

Nfws from the British Arctic Air Route Expedition, 
published m dispatches m the Times, shows that the- 
main features of its work have been accomplished, 
happily without the loss of life that was at one time 
feared Last August, a metcorologu al station was. 
founded on the Greenland ice sheet in lat 67° 3' N , 
long 41° 48' W , at an elevation of 8000 feet, about 
one hundred and forty miles north west of the 
expedition’s base on Sermelik Fjord near Angmag- 
sahk The station was merely a double canvas tent r 
since transport difficulties precluded a more sub¬ 
stantial building Two men oceupiod the station until 
Oct 2, when they were relieved by two others On 
Dec 3 another relief party reached them, and it was 
then proposed to abandon the station, owing to the 
seventy of the blizzards and the difficulty in sledging 
up sufficient food from the boso Mr A Courtauld, 
however, offoied to romam alone, m order to continue 
the important observations throughout the winter 
Ho was left with ample provisions to last until May 
Efforts to relieve him in the osrly spring failed 
WneleHs messages to this effect reachod Europe and 
caused anxiety and eventually alarm, which, however, 
was not felt at the expedition's base The Swedish 
airman Capt Ahrenborg made a fino flight from 
Europe to the rescue, and, reaching the station on the 
ice cap, found it deserted Mr H G Watkins with a 
sledgo party from the base had reached it on May 5, 
and found Mr Courtauld safe and well, with ample 
food supplies On May 13 they were back at Sermelik 
Fjord The observations at the high level station are 
the first complete winter records from tho interior of 
Greenland and should prove of great value 

Thk German Expedition to Greenland lias sent 
to the Times a dispatch which seems to leave no 
doubt that its leader, Di A Wegener, has perished 
on the ice cap This expedition, with its base near 
the Kamarujak glacier on the west coast, also placed 
a station in the interior Tho German station was m 
lat 71° 8' N , long 40° W , which is about the middle 
of Greenland, 275 miles north of the British station 
It was set up last summer and inhabited by three 
men, Drs Georgi, Sorgo, and Loowe, who were found 
safe on relief reaching them on May 7 It was then 
learned that Dr Wegener with one Greenlander had 
left the station on Nov 1 in an attempt to return to 
the base, which, however, he never reached The 
journey entailed a march of about three hundred miles; 
ami though there appear to havo been depots on the 
route, tho risks entailed in winter darkness and 
blizzards were very considerable The Gorman qx 
pedition used motor sledges as well as dog teams in 
travelling over the ice sheet, and while the mechanical 
transport proved satisfactory, reliance was placed 
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mainly on the dogs This station will provide another 
aet of most important meteorological observations 

The subject of the Friday evening discourse at the 
Royal Institution by Prof J C Philip, on May 15, was 
14 Experimental Aspects of Hydrogen Ion Concentra 
tion ” Prof Philip pointed out that the contrast be 
bween solutions of strong and weak acids of the same 
total acidity is very marked These differences are 
determined by the degree of ionisation mainly, and 
in the case of a weak acid like acetic acid a distinc 
tion must be drawn between ‘ total * and 4 effective ’ 
acidity, the latter quantity being measured by the 
hydrogon ion concentration and expressed in terms 
of the pH value (Sorensen) Besides the standard 
electrometric methods of determining hydrogen ion 
concentration, now being develoi>od in the direction of 
continuous record and automatic control, the colon 
metric method is found valuable in many cases The 
fact that for different indicators the colour changes 
occur at quite different pH values, and that the colour 
ohango in any particular case is not absolutely sharp 
but takes place gradually over a limited pH range, 
undeihes the piactical use of the < olonmetru method 
It is assumed that two solutions which exhibit a ( olour 
match (for the same amount of indicator) have the 
same pH value In reality this print iplo is subjec t to 
some qualification A significant point that emerges 
from the study of hydrogen ion concentration is the 
extent to which the pH value of a weak acid is altered 
by the addition of a neutral salt of the acid Solutions 
which contain a weak acid in presence of its neutial 
salt have, moreover, a remarkably steady pH value, 
which is alteied to a relatively slight extent by the 
addition of acid or alkali Because of the lesistance 
which they offei to change of acidity, mixtuies of this 
kind are termed 4 buffer ’ solutions They play an 
important part in the accurate determination of pH 
values and the ‘ buffer * effect is of prime significance 
in the regulation of the hydrogen ion concentration of 
the blood 

On May 14 a discourse was given by Mi Sydney 
Evershod before the Institution of Electric al Engineers 
to commemorate the centenary of the birth of David 
Hughes The fame of Hughes rests on two woiks of 
creative genius the invention of the synchronous 
type printing telegraph and the discovery of the 
microphone Hughes was the grandson of a boot 
maker at Bala, in Noith Wales He was boin in 
London, but his family emigrated to the United States 
m 1838 He picked up some knowledge of electucity 
and at the ago of twenty four completed the develop 
meat of his punting telegiaph Tt rapidly came into 
use m the United States and France, but England was 
almost the last civilised country to adopt it The 
success of his invention brought Hughes a large fortune 
and in 1875 he returned to England and made London 
his home Having leisure for research, he engaged in 
experiments which led to the discovery of the micro 
phone Graham Bell solved the problem of the 
transmission and reproduction of speech, but Borne 
kind of relay was needed for large telephone systems 
This was found m the action of sound waves on the 
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contact of electrical conductors Having discovered 
the full scope of tho phenomena, Hughes gave his 
knowledge freely to the world in a paper read to the 
Royal Society on May 8, 1878 In this paper, Hughes 
gave the name 4 microphone * to any device in which 
sound waves acted on electrical contacts From that 
clay to this, every instrument employed as the trans 
mittor for a telephone system has embodied some form 
of Hughes’s microphone to servo as a relay He was a 
fellow of the Royal Society and a president of the 
Institution of Electiual Engineers 

Standardisation in the domain of chemical m- 
dustiy has moved a «t«p forward with the inaugural 
meeting on Muy 7 of the provisional council for the 
chemical division of the profioHed Standards Associa 
tion of Great Britain Negotiations, having in view 
an extension to other fields of the good work done by 
the British Engineering Standards Association, havo 
been proceeding actively and harmoniously during the 
past year, with the result that agreement has been 
icached on a comprehensive scheme of organisation 
The general c ounc ll of tho new body w ill be constituted 
by the election of nine members fiorn each of the 
divisions and by the nomination of a repiesontative 
each of the Board of Trade, the Department of 
Scientific and Industrial Reseaich, the Federation of 
Bntisli Industries the Association of Butish Cham¬ 
bers of Commerce and the Institution of Civil En¬ 
gineers There will be four co equal and largely 
autonomous mam divisions, each cant tolled by a 
divisional council, for engineering, chemistry, build 
mg, and textiles The ongineeimg division will con 
sist of the present B E S A , with the exception of 
those elements which will now find a more appropriate 
place under one of the other divisions The council of 
tho chemical division will consist of not more than 
40 members, not mote than five places being leserved 
for the co option of individuals whose services are 
hkelv to bo of special assistance to the council Agice¬ 
ment has been reached regarding tho nominating 
bodies, each of which will nominate one member, with 
tho exception of the Association of British Chemical 
Manufacturers, which will have fivo representatives 
Dr E F Armstrong has boon elected chairman, and 
Mr W Rintoul vico chairman The council itself will 
not undertake the spe< lfiultion of standards, but will 
utilise existing organisations which are already en 
gaged in that work Where necessoi v ad hoc technical 
committees representing the mam interest affected will 
be constituted 

On May 11, the Manchestei and Altrincham Rail 
way was changed over to all eleitnc operation, after 
eighty years of steam working Although only twenty- 
eight miles of tiack, including sidings, are involved, 
it is of interost, as it is the first railway in Great Britain 
electrified on the standard 1500 volts direct current 
system adopted by the Ministry of Transport Its 
powei is obtained from the Stretford Electricity Board 
at 11,000 volts three phase The 11,000 volt cables arc 
in duplicate an<l are carried on wooden stumps along 
the tracks The district served is densely populated 
and so an accelerated service and more stations were 
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required Transformers are used at the substations 
to step down the high pressure power to rotary con 
verters which transform the alternating into direct 
current By means of a pantograph, each set of two 
senes connected 760-volt direct current motors m the 
coaches is connected between the overhead wires and 
the return rails To make the load more uniform and 
furnish a reserve of power, a battery of accumulators 
is mstallod at each substation The machines and 
switchgear at the substations are kept free from dust 
and dirt by combined vacuum cleaning and blow¬ 
ing apparatus There is one steel tank mercury arc 
rectifier for 1600-volt working at one of the substations 
Tins type of rectifier will probably be widely used in 
the future It was designed and manufactured by a 
British firm It is a twelve-anode machine and so the 
npple in the direct current voltage is very small In 
order to prevent possible interference with telephone 
circuits, a smoothing circuit is provided This con¬ 
sists of a reactance coil on the direct current side 
and four resonant shunt circuits connected across the 
direct current load Experience with rotary converters 
has proved that this device is very efficient 

It is announced by Science Service, Washington, 
D C , that Dr William Wallace Campbell, director of 
the Lick Observatory and formerly president of the 
University of California, has been elected president 
of the National Academy of Sciences, m succession to 
Dr T H Morgan, of the California Institute of Tech¬ 
nology, Pasadena Dr Campbell established his place 
m American science principally through his work in 
spectroscopic astronomy , he has also done notable 
work in solar eclipse problems He was bom in Ohio 
in 1862, and went to Mt Hamilton as astronomer 
at Luk Observatory in 1891 In 1901 he was made 
director of the Observatory * and m 1923 president 
of the University of California Ho retired from the 
latter post recently, m order to return to active 
astronomical work Dr David White, of the U S 
Geological Survey, formerly home secretary of National 
Academy, has been elected vice president, and Dr 
Fred E Wnght, of the Carnegie Institution of Wash 
mg ton, formerly vice president, has bocomc home 
secretary Dr Peter Debye, the distinguished physi 
cist of the University of Leipzig, has been made a 
foreign associate of the Academy, and the following 
now members were olected Henry Bryant Bigelow, 
Museum of Comparative Zoology, Cambridge, Mass 
(oceanography), Edwin Broun Fred, University of 
Wisconsin, Madison, Wis (bacteriology), Edwin 
Crawford Kemble, Harvard University, Cambridge, 
Mass (physics), Adolph Knopf, Yale University, New 
Haven, Conn (geology), Robert Harry Lowie, Uni¬ 
versity of California, Berkeley, Cakf (anthropology) , 
Joseph Haines Moore, Lick Observatory, Mt Hamilton, 
Calif (astronomy), Robert Lee Moore, Austin, Texas 
(mathematics), Hermann Joseph Muller, University 
of Texas, Austin, Texas (genetics), George Liams 
Streeter, Department of Embryology, Carnegie In¬ 
stitution, {Baltimore, Md (embryology), Margaret 
Floy Washburn, Vassaf College, Poughkeepsie, N Y 
(psychology) 
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The second general assembly of the International 
Union for the Scientific Investigation of Population 
Problems (chairman, Prof Raymond Pearl) will be 
held m London on June 16—18, at the house of the 
Royal Society of Arts, John Street, Adelphi, Strand, 
W C 2 Most of the European Powers and also the 
United States of America will be represented at the 
meeting The first three morning sessions will be 
devoted to official business, and the afternoon sessions 
and tho whole of June 18 to reports and papers 
relating to the work of the Union Commission 1 
(population and food supply) reports on the first 
afternoon, Commission 2 (differential fertility) on the 
second afternoon, and Commission 3 (vital statistics 
of primitive races) on tho third afternoon The papers 
also to be read on these afternoons and those for 
Thursday, June 18, include Btudies on differential 
fertility in Stockholm, the birth-rate and population 
of the United States, and vital aspects of a Chinese 
family population during six hundred years, more 
general papers on population theory and human bio 
logy, and experimental work on mice populations 
Scientific workers are invited to attend the afternoon 
sessions and those on June 18 The organising com 
mittee for the meeting is tho British Population 
Society, of which the chairman is Sir Bernard Mallet, 
and honorary secretary, Mr Eldon Moore, Eliot Vale 
House, Blackheath, Kent, from whom tickets can be 
obtained 

A few months ago (Jan 31, p 176) we announced 
in these columns that arrangements were being made 
by the Society for Cultural Relations for a tour of 
British scientific workers to the USSR Owing to 
the large demand for membeiship of the first party, 
the list for which closed on Apnl 30, a second party 
will now leave London Bridge by Soviet ship for 
Leningrad on Aug 8, returning to London about Sept 
2 in time for the British Association meeting The 
return fare will be £18 Os Od The party will spend 
a total of sixteen days in Russia, and the cost per day 
will be £1 G* Od per head inclusive Meetings are to 
be arranged which members of the party will be invited 
to address, and there will be excursions with guides to 
scientific institutions of interest to the members The 
party will consist of twenty five persons If there is 
a large demand for places, the list might be extended 
The latest date for receiving applications is June 16 
Applications and all inquiries should be addressed to 
the Secretary, Society for Cultural Relations, 1 Mon¬ 
tague St, London, W C 1 

A conference of agricultural and rural bodies met 
at the Ministry of Agriculture on May 13 to consider 
the damage caused by grey squirrels in Great Britain 
Mr A D Middleton, of the University Museums, 
Oxford, a summary of whose recent paper on the 
distnbutton and habits of the grey squirrel appeared 
m Nature of Apnl 4, p 640, reported the results of 
his investigations, and Mr L W Swainson, honorary 
secretary of the Anti-Grey Squirrel Campaign, de¬ 
scribed the activities of that body The conference 
passed a resolution expressing the opinion that the 
grey squirrel is a pest Nvhich oauses extensive damage 
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to agriculture and horticulture, that it is widespread 
and increasing in numbers, and that it is in the mtorests 
of agriculture and horticulture that all possible stops 
should be taken to bring to the public notice the 
damage caused by these animals and the importance 
of repressing them The Ministry of Agriculture was 
asked to issue an educational pamphlet on the grey 
squirrel, describing its life history and giving methods 
for its destruction, to be distributed to rural orgamsa 
tions with the view of encouraging the destruction of 
the pest 

The Court of Common Council of the City of 
London has made a donation of two hundred and 
fifty guineas to the funds of the British Empire Cancer 
Campaign 

Thf Honorary Gold Medal of the Royal College of 
Surgeons has been conferred on Mr G Buckston 
Browne, in recognition of his valuable contributions to 
the Hurgery of the genito urinary system, and of his 
great libeiality in the endowment of an institution for 
surgical research 

On Feb 10, Dr Joaquim de Sampaio Feiraz re 
signed, for reasons of health, from his post as direc tor 
of the Brazilian Meteorological Institute, which he 
initiated in 1921 Although he has retired from his 
official position, he intentls to carry on his work in 
collaboration with M Paul Pires Xavier, who has been 
appointed to succeed him 

The portrait of Dr G Clandge Druce which was 
subscribed for by members of the Botanical Society 
and Exchange Club of the British Isles on the occa 
sion of his eightieth birthday on May 23, 1930 haH 
boon painted at Ins residence. Yard ley Lodge, Oxford, 
by Mr P A de Laszlo It will be formally presented 
to Dr Druce at Mi de Laszlo s residence in J* ltzjohn’s 
Avenue, London, next month 

At the anniversary meeting of the Royal Society of 
South Africa, held on Mar 18, a resolution was moved 
by Prof Mornson and socondod by Prof Newbory 
asking the Council to protest against the drastic re 
duction in tho government grant to the Society for 
1931 The following wore elected as officers of tho 
Society for the year 1931 President, Dr W A Jolly , 
Honorary Treasurer , Dr L Crawford , Honorary 
General Secretary , Dr B F J Schonland 

Pkof I E Tamm, of the Physics Research Institute 
and professor of physics in the First University of 
Moscow, will speak on “ Higher Education in Soviet 
Russia*’, at a meeting of the Society for Cultural Re 
lationg between the People of the British Common 
wealth and the U S S R , to be held on May 28 Further 
information concerning the meeting can be obtained 
from the Secretary, SCR, 1 Montague Street, Lon¬ 
don, W C 1 

The council of the Institution of Electrical Engineers 
hae made the following award of premiums for papers 
read during the session 1930-31, or acceptod for 
publication the Institution premium to Commenda 
tore G Bianchi, Ayrton premium to R Grierson, 
John Hopkinson premium to J W Rissik and H 
Ftissik, Kelvin premium to B L Goodlet, F S 
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Edwards and F R Perry, Pans premium to P J 
Ryle, and extra piemiums to W E M Ayres , R 
M Charley , H S Carnegie , D B Hosoason , Dr 
J J Rudra and Prof Miles Walker, Prof W 
Cramp and A P Jarvis , P J Higgs , J C Prescott 
and E W Connon , G G Small, R J Biooksbank, 
and Prof W M Thornton , Prof S P Smith, and 
Prof E Wilnon In the Wiroloss Section, the Duddoll 
premium litis been awarded to 1 Walmslcy and extra 
premiums to C E Horton and l 11 E Rk kard In the 
Meter and Instrument Section the Silvanus Thompson 
premium has been awarded to Prof W M Thornton, 
M Waters, and W <1 Thompson, and an extra pre 
mium to E W Hill and G F Shot tor 

The Secretary of State for St otland has appointed 
Dr Birkett Wylam to bo Chief Insjioetor for Scotland 
under the Alkali etc , Works Regulation Act and 
Inspector under the Rivers Pollution Prevention Acts, 
in succession to Mi J W Young, who is retiring 
Dr Wylam, who enters on his duties on Juno 1, is a 
giaduate of the University of Durham On graduation 
as B S< he obtained the Frtiro Marie<o medal for 
piactioal organa chemistry and was engaged on post 
graduate lesearch woik for two years Smoo 1928 he 
has been working as research chemist, and latterly 
also as process manager, in wmks connected with 
Scott mil Dyos, Ltd 

We leum from the recoilt issue of tho Taylor Hobson 
Outlook that the alteration m size or scale of the pro 
jected cinematograph image, seeing that the relative 
positions of the film, tho piojec ting lens, and the screen 
ate fixed, is effected by a change in the lens To 
enlaige the image, the focal length of the lens must be 
reduced, and this is effectod bv making tho front and 
back components movable axially and causing them to 
approach each other To maintain the sharpness of 
the image that is, to keep the film and the screen in 
focus during the change, the relative rates of movement 
have to be adjusted with great accuracy 

We are glad to see that the Royal Photographic 
►So< loty is giving rather more attention in its Journal 
to the scientific and technical sido of photography 
than it lias for the last few years Tho April number 
of its journal has a 50 page supplement which con¬ 
sists of articles on the physical aspocts of the latent 
image, the applications of physical chemistry to photo¬ 
graphy, recent progress in optics, photo engraving, 
cinematography, colour photography, and commercial 
photography This number also includes tho eighth 
Hurter and Driffield rnemonnl lecture by Sir William 
Bragg, on “X rayR and tho New Range of Vision ” 
In December, a spec lal cinematograph number will be 
published, and other special numbers will be issued 
from time to time The journal is published by the 
Fountain Press, 14 Clifford’s Tnn, at 2s 6 d jwr copy 

The latest issue of the Classified List of Publications 
of the Carnegie Institution of Washington (April 193J, 
208 pages) contains a chronological list arrangod under 
authors* names, a classified list, with summaries of the 
contents of papers, grouped under the appropriate 
branch of science, and an index of authors Copies 
of the publications, sent gratuitously to a carefully 
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selected list of binaries throughout the world, may 
he consulted there, but books not otherwise disposed 
of aie for sale at pines approximating to the cost of 
publication Correspondents may obtain price lists, 
or classified lists, as issued, bv furnishing requisite 
addresses to the Secretary, Carnegie Institution of 
Washington It is unnecessary to stress the value of 
the publications in the various blanches of science 
and letters issued by the Institution 

1 wo books are in ally icady for publication bv 
Messrs (Jeorgc Allen and Unwin, Ltd , which should be 
of general scientific interest namely, “ The Universe 
in the Tight of Modem Physics”, by Prof Max 
Planck, translated by W H Johnston and “Human 
Heredity ” by Profs E Bawe, E Fischei and F 
Lenz translated by Eden and Cedai Paul 

Mrssns Dulau and Co , Ltd , 32 Old Bond Street, 
W 1 have just issued Catalogue No 185—‘ lungi, 
Plant Pathology, etc ’’—compnsing a thousand works 
from the library of the late Dr N Patouillard Among 
the volumes offeied for sale aie Saecardo's “ Sylloge 
Fungoium ” Saccaido’s Fungi Italicl ”, Boudior’s 
“leones Myc ologicae ”, Fries’ “leones Selectae 
Hymenomyi etum \ Paulet s “ Ic onograpine des 
Champignons ” and Lucand’s ‘ Suites a Bulliard 
Messrs Dulau have also circulated a list (No 180) of 
upwards of 000 volumes, mainly on natural history, 
now on sale at \ or> low prices 

Avpuc ations are invited for the following appoint 
ments, on or befoie the datts mentioned Two full 
time tutoi* m the depaitment of adult education 


of the University College of Hull—The Registrar, 
University College, Hull (May 20) An assistant 
lecturer in mathematics at Westfield College—The 
Principal, Westfield College, N W 3 (May 27) A teacher 
of HCienco and engineeung at the Coleraine Technical 
School—The Principal, Technical School, Coleraine 
(May 28) A vice principal of the Somerset Farm Insti¬ 
tute, Cannmgton, near Bridgwater—The Clerk of the 
Somerset County Council, Ashcombe Houses Weston 
supei Mare (May 301 A chief cataloguer m the Library 
of the University of Abeidoen—The Secretary, Univer 
sity, Aberdeen (June 4) A resident assistant patholo 
gist at the Royal Free Hospital and London (R F H ) 
School of Medicine for Women— The Secretary, Royal 
Free Hospital, W C 1, or the Warden and Secretary, 
London (R F H ) School of Medicine for Women, 
W C 1 (Juno 5) A secretary of the University Chest 
of the University of Oxfoid— 1 The Acting Se< retary. 
University Chost Office, Oxfoid (June 0) An assistant 
lecturer in philosophy at the University Colloge of 
Swansea The Registrar, University t ollege, Singleton 
Park, Swansea (June 0) A professor of mathe 
matics at Raffles College, Singapore—The Director of 
Recruitment, Colonial Office, 2 Richmond Terrace, 
Whitehall, SWT A physics mistress at Westonbirt 
School, letbury— TTio Headmistress, Westonbirt 
School, Tetbmy, (Ilos A head of the mathematics 
depaitment of the Borough Polytechnic—The Pnn 
cipal, Borough Polytechnic, Borough Road, S E 1 
A laboratory assistant at the County Mental Hospital, 
Lancaster—The Medical Superintendent County 
Mental Hospital Lancaster 


Our Astronomical Column 


The Date of the Crucifixion - Astr Nach 5784 ton 
tainM a papei on this subject by E Dittrich He 
makes use of data from the writings of the late 
C Schoch, both published and unpublished These 
include a discussion of the total eclipse of the sun of 
Nov 24 in ah 29 Some ancient writers attempted 
to explain the darkness mentioned at the Crucifixion 
by tins eclipse The explanation is, of course, im 
possible, for the double reason that the Passover 
comes near the Hpnng equinox and also near the full 
moon Still the statement has some value, for it 
would scarcely have beon made unless the year of the 
oclipHe agreed with that of the Crucifixion or came 
very near it The trac k of totality was investigated 
by Schoch, who found that it ran just north of Pales 
tine, the maximum phase at Jeiusalom was 11J 
digits and occurred 12 minutes before local noon 
An argument is based on the mcidont of the com 
being ripe enough to eat the ears at a time a little 
before the Crucifixion The Passover must have been 
rather late the preceding year having an intercalary 
month at the end of it In summing up, the author 
obHorveH that the diw ussions of the last hundred 
yonrs have greatly narrowed the possible range of 
dates The range was originally about ten years, 
but has now been reduced to two , there is almost 
universal agreement that it was either A d 29 or 30 

Temperatures in Sunspots —In the Sctentxjic Amerx 
can for April, Prof H N Russell gives an account 
of recent work on sunspot temporatures carried 
out at Mt Wilson by Ret tit and Nicholson w ith the 
aid of a delicate vacuum thermocouple In violet 
radiations, the spot gave less than 30 per cent of the 
disc, but in the red the proportion was 40 per cent 
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and m tile extreme infra red it reached 80 per cent 
A mean was taken as 47 per cent, winch was reduced 
to 40 per cent when the scattering of sunlight by 
the atmosphere was allowed for This gave 4750° C 
measured from the absolute zero about 1200° cooler 
than the general surface temperature The cooling 
is asci ibed to the rapid expansion which the gas under 
goes on ascending from a lower region of higher 
pressure This implies that tho portions of sunspots 
that are accessible to study are quite shallow , but 
an explanation, due to Unsold, is given, suggesting 
that the mechanism producing the spot ih much 
dooper, about 1000 miles down , the hydrogen atoms 
are there ionised, but as the column one ends, recoin 
bination of protons and electrons liberates enough 
heat to maintain the vertical current, which, as stated 
above, is cooled by expansion on reaching the 
surface 

Catalogue of Stellar Parallaxes —Publication No 
4 of Merato Observatory is a general catalogue of 
3975 stellar parallaxes compiled by Gitio Cocchmi 
It includes trigonometrical parallaxes determined 
at all the leodmg observatonoe, also dynamical, 
hypothetical, group, and Cepheid parallaxes, dis¬ 
tinguished by different symbols The catalogue gives 
approximate R A ami Decl for 1900, magnitude, 
spectral type, parallax, probable error (each given to 
0 001*), absolute magnitude, proper motion in polar 
eo ordinates, and references to Boss, Cincinnati, and 
Draper Catalogues Proxima Centauri is entered an 
type M , parallax 0 780’ + 0 000*. al>solute magnitude 
15, proper motion 3 70' in PA 283° Notes and 
references follow the catalogue, the whole making a 
useful work of reference 
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Research Items 


' Peking Man Geological and Palaeontological 
Evidence —An account of the discovery of Poking 
man is contributed by P Teilhard du Chardin to 
difAnthropologie, t 41, pts 1 2, winch deals m some 
detail with the geology and palaeontology of the uive 
of Chou Kou Tien It is evident that the < ave was 
not an open fissure in which the remains weie carried 
by toriential action, as was at one time thought but 
a true t ave which was giadually filled by a succession 
of deposits T|ie nature of these deposits points un 
questionably to the fact that the cave was the habita 
tion of carnivores, and presumably of man It pro 
sents analogies with the caves of Europe, but the 
evidence of stratigraphy and palaeontology points to 
the far greater antiquity of the levels m which human 
remains have been found Hitherto only one pleisto 
cene formation hod been recognised in China, that uf 
the yellow loess chaiai tensed by Rhinoceros ticho 
rhinus , Bos primigemus , Cenmu elaphus, Hywmt 
Croatia, etc , and worked quartzites of Mousterian 
and Aurtgnacum typo Now, however, it is evident 
that benoath the loess deposit of the Upper and 
Middle Pleistocene, and hitherto confused with it, is 
a series of sands, clayH, and reddish loess representing 
a distinct formation with a characteristic fauna, 
Rhinoceros cf sinensis, Hxprna sinensis, H mac hair 
odus , etc This formation begins at the end of the 
tertiaiy and the beginning of the lower quaternary 
It is to this Early Pleistocene that the fossihferous 
deposits of Chou Kou Tien belong On this point the 
palaeontological evidence is decisive No fossil 
characteristic of the yellow loess has been found at 
Chou Kou Tien, the fauna of which corresponds with 
the pleistocene fauna of the Nihowan deposits yet is 
lacking in those forms which assign the latter to the 
tertiary In the rhinoceros, hyaena, horse. Cants 
sinensis, Machairodus, there is exact coriespondence 

A New Classification of Mammals —In the course 
of arranging a large eolle< tion of mammal skms for 
<ataloguing, storage, exhibition, and teaching, George 
Gayloid Simpson found it nw essary to tompile a 
workable synthesis of xecent taxonomic studies of 
mammals This classification of the living and ex 
tinct forms is now published for the use of workers 
faced with the same piobloms (Bull Amer Mus Nat 
Hist vol 59, p 259, 1931) I ho classification is 
conservative , it follows a middle course between the 
4 sphtterH ’ and the 4 lumpers ’ , but, as it is, it sum 
manses the progress of the last half tentury Where 
Gill’s work of 1872 contained 138 families, of which 
33 were extinct and 105 living, the present classified 
tion contains 242 families, 129 extinct and 113 living 
It is clear that the progress of the intervening years 
as regards numbers of families has been due almost 
entirely to paleeontological discovery, and that al 
though many new species of living mammals have 
been described, their discovery has added little to 
the broader taxonomy of the class So also with 
the changes in anangoment and classification com 
parativo anatomy of recent mammals has made its 
proper contributions, but the discovery of their 
extinct ancestors has added much more The dis 
crepancy between the two sets of contributions is 
hkely to increase, for while outstanding new dis- 
Kjvertes are extremely rare m the modem groups, 
the rate of palaeontological discovery tends to increase 
rather than diminish 

Nutrition of Mosquitoes —In the Transactions of the 
Royal Society of Tropical Medicine and Hygiene , vol 
24, pp 465 472 (January 1931), Malcolm E Mac 
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gregor describes some experiments dealing with the 
food requirements of mosquitoes with respect to ovu¬ 
lation Two sjx cies were chiefly used in these oxpen 
mentH, namely, Edev crgypti and Cule* ptpiens The 
author points out that mosquitoes betray two methods 
of feeding In the method usually known as biting * 
(or itH equivalent, which can be attained by feeding 
from tapillary tubes when tho proboscis is un 
sheathed ’) the who* t is able to draw the ingested food 
directly into thostoinai h In the other method, known 
as discontinuous suction tho ingested food collects 
first in the diverticula The fum tion of the diverticula 
as food reservoirs has long been recognised, and the 
author finds that the gaa contained tlioieui is air, and 
that these organs have a dual function Besides acting 
as food rc soi voirs they st rvo as air separators in whi( h 
* air locks , between discontinuous sections of fluid 
food, are sopaiated in older to preclude the entraine 
of air into tho stomaih A selective and voluntary 
control is exeicisod by the insects in regard to the 
aspiration and destination of ingested foods, blood 
being generally dispatched to the stomach and Hugary 
solutions to the diverticula The outcomo of the ex 
penmonts described indicates that tho essential re 
quirements for ovulation in A (rgypti are not only 
the piesence of sperms in the Hpermatheca, but also 
tho direct reception by the stomach of Rome essential 
food (blood) In the case of C ptpiens an additional 
factor, as yet undeteimined, is necessary If unfertil 
ised females of A ceqypti take blood by interrupted 
feeds into the divorticula, ovulation never occurs If 
on the other hand the blood enters tho stomach, 
activation of tho ovaries and oviposition usually take 
lines© When a fertilised female of either Hpecies is 
ed through a capillaiy tube on blood containing a 
trace of honey, or othei carbohydrate, the blood honey 
mixture is diverted into tho diverticula, and the food 
is rapidly digested without any activation of the 
ovaries 

Apple Scab Two papers dealing with work carried 
out at the Long Ashton Rcsean h Station upon this 
fungus disease of upploft \ entuna i mrquahs, appear 
in the Maxell issuo of the Journal of Pomology and 
Horlu ultural Science (vol 9, No 1) Dr K H 
Johnstone analyses the varying resistance shown by 
different varieties of apple to tho disease The lm 
portanco of an adequate water supply for spore ger 
mination of the parasite is emphasised, and it is 
pointed out that, in this connexion varietal differ 
ences m the ease of wetting of tho cuticle surface of 
the host may be important Actual thickness of the 
cuticle presents no hairier to penetration but in 
certain varieties an impenetrable quality appears to 
develop, ho that the period of susceptibility is of short 
duration in those varieties R W Marsh describes 
lime sulphur spraying experiments carried out on 
commercial plantations in Somerset, Worcestershire, 
and Herefordshire to test tho conclusion, based on 
Long Ashton experience, that excellent control could 
be obtained by spray applications terminating before 
the time that the fiowei petals fall The results were 
satisfactory on the whole, and, incidentally, obsorva 
tions on spore deposition carried out during these 
trials suggest that almost all the new mfoction in the 
early season comes from pustules from scabbed leaves, 
not from over wintered leaves, as had been stated to 
be the American experience by Keitt and Jones 
(Wisconsin Agnc Expt Station Res Bull , 73, 1926) 

The Gold-Belt of Rhodesia — “ The Geology of the 
Country between Gatooma and Battlefields ”, m 
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Southern Rhodesia, jh described by A M Maegregor in 
Bull 17 of the Geological Survey of Southern Rhodesia, 
1930, pp 144 and maps The area forms the central 

E art of the principal gold belt of Rhodesia and lies 
etwecn the largest mines of the Colony, the Cam and 
Motor in the north, and the Globe and Phoenix and 
Gaika in the south The most ancient rocks are green 
stones with interbodded sediments that are older than 
the Rhodesdale Gnoissu Granite Next follows a licit 
of sedimentary rooks which in turn are cut by a series 
of 1 younger * granites and alkali syenites AU of these 
belong to the Basement ( omplex and are thought to 
bo oldor than the Great Dyke and of Pro Cambrian 
age The mineral deposits are almost exclusively gold 
bearing quart/ veins, of which about a hundred and 
Bixty have been worked as small mines, producing gold 
valued at more than £2,750,000 up to the end of 1929 
There was certainly one important period of ore 
formation during the later stages of consolidation of 
the ‘ younger granites, and there may also have been 
an earlier ponod Several excellent and detailed 
analyses of the igneous roiks are presented They 
disclose an important characteristic which deserves 
further attention namely, the abnormal richness in 
strontm in tho locks of throe successive igneous cycJos 
Baryta is rare in comparison, and thus the usual pro 
portions of these oxides are reversed to an extent that 
is unknown elsewhere in the world 

Fossil Metachtirantys - - G G Simpson, in the 
Bulletin of the American Museum, vol 59, 1931, has 
given a very full account of the genus MeUuhciromya 
The preoso position among the mammalia of these 
animals, which occur m Middle Eocene deposits of 
the United States, has hitherto been rather uncertain 
Their affinity to the Edentata has long been suggested, 
and Simpson now shows that this view is correct 
Although aberrant m some resjiocts, such as the 
peculiar and reduced dentition, in others they are 
very primitive and represent an early sido branch 
of the Xenarthm With regard to the origin of the 
edentates as a whole, Simpson considers that, with 
the exception of the Tuhuhdentates of South Africa, 
which aro probably of proto ungulate stock, the 
American forms and tho Asiatic Mom die came from 
some branch of the Insectivora during the Cretaceous 
period 

Active Earthquake-Faults in Tokyo — A comparison 
of tho levellings made in the Tokyo area in 1918 and 
November 1923 reveals a zone of marked depression 
of as much as 24 8 in across tho section of the city 
lying east of the liver humida As no other great 
earthquake occurred m this interval within 25 miles 
of Tok>o, the change was probably due mamly to the 
earthquake of Sept 1, 1923 Since then, two new lines 
of levels have been carried across the area, in January 
1920 and March 1930, the results of which have 
gently been examined by Prof A Imamura (Tokyo 
Imp Acad Proc ol 7, pp 14, 1931) Dim ng each 
interval, a similar depression occurred m the zone 
mentioned, which forms a block between two north 
south faults about 4 miles apart The maximum de¬ 
pression during the first interval was 7 0 in and during 
tho second, 22 0 in , the average secular depression of 
the district being less than 0 7 in a yoar During tho 
first interval, no earthquake of any consequence oc 
curred near Tokyo , but during the second, there was 
a semi destructive earthquake on May 21, 1928, with 
its epicentre near the sea and close to the eastern of 
the two faults mentioned Prof Imamura suggests 
that the earlier of the two depressions was a harbinger, 
and the latSr a consequence, of the movement that 
caused this earthquake As the earthquake that de 
stroyed Yedo (Tokyo) in 1855 seems to have had its 
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origin along the same fault, and as the two faults are 
not likely to remain inactive, he urges the desirability 
of keeping a close watch on the movements of thd 
block 

Distribution of Ice in the North Atlantic —The 
International Ice Observation and Ice Patrol Service 
in the North Atlantic has produced its report for 
1930 (Bulletin 20, United States Coast Guard) 
Icebergs appeared off the Grand Banks of New 
foundland much earlier than usual The cutter 
Tampa began its service about seven weeks earlier 
than in 1929 owing to tho presence of much ice 
A continuous patrol was maintained for 117 days, 
which was on the whole longer than usual, although 
the ico season ended so early as June 10 The con¬ 
ditions, however, were not bo severe as in 1929, 
but the number of bergs was well above the average 
Only six bergs drifted south of the forty third parallel 
This is attributed partly to the narrowness of the 
southward flowing cold stream off the eastern edge 
of the Grand Banks These six bergs were closely 
watched by the patrol vessels, and three of them 
crossed important west bound shipping tracks The 
usual extension of cold water to the westward round 
the Tail of the Bank was also absent The report 
is illustrated by a number of charts showing the 
distribution of ice and surface temperature during 
the months of tho patrol service 

Magnetisation in Strong Fields —Prof P Kapitza’s 
researches on the properties of bodies in very large 
magnetic fields, well beyond the range of ordinary 
electromagnets, are extended in new work described 
in the April number of the Proceedings of the Royal 
Society to the measurement of magnetisation The 
experimental arrangements are typical of many used 
by Prof Kapitza, being at once robust and very 
sensitive, and consist essentially of a magnetic balance 
with which the whole of tho experiment is carried out 
m about one hundredth of a second, and the results 
recorded permanently in this time Typical ferro¬ 
magnetic paramagnetic, and diamagnetic bodies have 
been studied With iron and nickel it has been shown 
that the state of saturation produced with relatively 
small fields persists, within the limit of experimental 
error (1 per cent) up to fields of 280 kilogauss, a result 
m accord with the Weiss theory With the para 
magnetic crystals of gadolinium sulphate—a substance 
studied exhaustively by Onnes at very low tempera 
tures- an indication of incipient paramagnetic satura¬ 
tion was obtained at liquid nitrogen temperatures 
Measurements have also been made upon mono- 
crystalline bismuth This work, extensive and im¬ 
portant as it already is, is nevertheless only prelimin¬ 
ary, and very interesting results are to l>e antic ipated 
when tho necessary equipment and facilities for using 
liquid hydrogen and liquid helium as refrigerants have 
been developed 

Pressure of Granular Material — A large collection 
of data bearing on the properties of granular material, 
a subject of much technical importance, is contained 
in a communication from Prof C F Jenkm in the 
April issue of the Proceedings of the Royal Society 
The work arose from attempts to measure the effective 
coefficient of fnotion of sand, some phenomena 
encountered being immediately recognised as examples 
of whet Osborne Reynolds termed “ dilatancy '* Thia 
suggested certain lines of experiment on pressures oifl 
walls built m various ways, and subject to the in¬ 
fluence of small bodies packed under different con¬ 
ditions, and the paper deals largely with results mo 
obtained One result of immediate applicability is 
that the position of the centre of pressure on a wall is 
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Jeterminftte , it may be much higher than one third 
J the height of the wall, so that the distribution of 
pressure will often bo different from the commonly 
accepted triangular distribution The pattern of the 
packing of the grams m of fundamental importance, 
and aa would thus he anticipated, ground and spherical 
preparations of a common material behave quite 
differently Prof Jenkin makes an interesting sugges 
tion with regard to the variable nature of some 
results, which he assumes provisionally to be due to a 
variable adsorbed Him of moisture on the grains 

Diffraction of Electrons in Polyatomic Vapours — 

A recent paper by R Wierl in the Annalen der Phyatk 
(vol 8, p 521) extends the use of electron waves to 
the study of the arrangement of atoms in polyatomic 
molecules The principle of the method employed 
is that the nuclei of the atoms in each individual 
moleculo are equivalent to a grating with a small 
number of diffracting elements, an analogous problem 
for X rays having l>een sol veil by Debye Electrons 
are, however, more rapidly absorbed than X rays 
of the same range of wave lengths winch is useful 
for this purpose, so that the tune of an exjwrunent 
can be reduced to u fraction of a second The 
apparatus consists essentially of a fine pencil of 
electrons from a discharge tube or thermionic source, 
which is made to traverse a beam of molecules 
passing through the same highly evacuated vessel, 
and to register its diffraction pattern photographic 
ally , the diffraction rings are photometered after 
wards By comparing the observed distribution of 
intensity with that predicted for various inolocular 
models, considerable information has already been 
obtained about the structure of a number of organic 
and inorganic bodies 

Dimensional Changes in Heat-treated Aluminium 
Alloys - As a result of a report that heat treated 
aluminium alloys were liable to serious secular changes 
of dimensions during storage, Grogan and Clayton 
have investigated the point for several such materials 
and found no appreciable change to occur, the 
variations which were observed being so small as to 
be negligible for all practical purposes Their m 
veHtigations were described in a paper read on Mar 12 
at the annual general meeting of the Institute of Metals 
When the boat treated alloy is machined, however, 
considerable changes ui the dimensions may be found 
These are groatest in the case of Y alloy and least in 
a topper silicon alloy Since the annealed bars do 
not give these effects, it is clear that it is to internal 
strains due to the heat treatment that tho variations 
are to bo ascribed In Y alloy and duralumin, the 
only alloys examined in this direction, quenching in 
cold oil reduces the dimensional changes which occur 
on machmutg as compared with those resulting from 
quenching the material m cold water If tho alloys 
are quenched in boiling water, which is shown to bring 
about quite satisfactory hardening, the distortion is 
reduced to relatively small proportions Tempering 
subsequent to the hardening reduces the changes in 
1 25 S * alloy, but increases them to a slight extent in 
the oopper silicon material 

Effect of Firedamp on Inflammation of Coal Dust — 
For some time, the mining engineer has distributed 
stone dust underground as a means of stopping the 
propagation of coal dust explosions in mines, and 
rules have been drawn up for regulating the proper 
tion of incombustible material in the mine dust 
necessary to ensure safety It is an important 
question whether the presence of firedamp in the air 
underground would make the extinction of an' 
explosion more difficult In a recent paper* No 64 
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(H M Stationery Office, 6d net), issued by the Safety 
m Mines Research Board, experiments on “ The 
Effect of tho Presence of Firedamp on the Inflamma 
tion of Coal Dusts ” are recorded They showed that 
the presence of inflammable gas necessitated the use 
of an increased quantity of stone dust, the propor 
tion depending on the nature of the coal A coal 
dust the danger of which is neutralised by an equal 
quantity of stone dust, when no firedamp is present, 
would require about 5 per cent moro stone dust for 
each 1 j>or cent of firedamp in the air 

Fuel Testing in Slow and High Speed Diesel Engines 

Data relating to oil fuel for internal combustion 
engines have a spe< ml interest for the engmeei in view 
of the modem development of the heavy oil high com 
prossion engine in small power units both for stationary 
work an l for traction In a paper read before the 
Institution of Petroleum Technologists on Mar 10, 
L .) Le Mosuner and R Stansfield attempted a survey 
of the behaviour of fourteen different types of fuel 
when used in slow and high speed engines of low 
power running under approximately standard condi 
tions Tho engines experimented with differ in three 
main particulars, namely, speed of running, design 
of combustion space, and nriangoment of injection 
gear for the fuel, although all employ the solid injection 
system Tho programme of work is very wide and 
includes the effec t of leakage of fuol upon the running 
of the engine, fuel c onsumption, atiu the protoss of 
combustion The authors also experimented with 
various dopes and have indicated the effects of those 
upon the fuels used Many graphs and diagrams are 
published with the paper among the most interesting 
being those doaling with the delay angle * for each 
fuel, and also those diagrams indicating the ‘com 
hustion lino* for each fuel which are obtained from 
the different engines The results presented by the 
authors should bo of value to all those interested in 
the design and performance of the small powerod oil 
engine, and should be suggestive of fuithcr work in 
this direction 

An Improved Metallographic Microscope Many 
improvements tending to secure a high degree of 
rigidity and ease of manipulation have been embodied 
m the redesigned Lent? metallographic microscope 
The unproved optical system gives a very flat held 
and ih provided with a new type of illuminator giving 
conical illumination, that is oblique in all azimuths, 
thus permitting wide angles to be used without the 
introduction of glare Another illuminator, consisting 
of a glass plate and a small lens, can easily be inserted 
when photographic objectives of shoit final length 
are being used The mechanical design is such as to 
minimise so far as possible the necessary movements 
of the operator in manipulating the apparatus The 
transition from visual observation to photographic 
work is made by rotating the viewing eyepiece The 
observer can view the image to be photographed 
through an opening in the side of the camera wrtnout 
changing his position by the ocular In addition, a 
mirror fitted to the camera stand can be used for 
purposes of demonstration or observation of the imago 
on the ground glass screen The arc lamp, which has 
a steady crater, is interchangeable with a filament 
lamp for use when a less intense source of light ih 
desired A noteworthy feature of the outfit is the 
vibration absorbing device on which the prismatic 
optical bench carrying the saddle stands is suspended 
By its use the difficulty of obtaining photomicrographs 
in rooms subjected to vibration is obviated Full 
particulars of the apparatus and accessories may be 
obtatnod on application to Messrs E Leitz, 20 
Mortimer Street, London, W 1 
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Optical Experiments with Electrons.* 


I I is now sevon years since L de Broglie brought 
forwaid the view (if the duality between waves 
and particles w ha h is now almost universally ac c eptad 
under the name of wave inochamcs, and represents one 
of the gioatest advances m physics of this oi any 
other century The original treatment was a develop 
merit of the theory of relativity, but this stde of his 
theory can no longer be kept m its original form It 
appears, in fact, that the requirements of relativity 
are closely connected with the magnetic properties of 
the electron which gave rise on the older theory to the 
idea of a 1 spinning electron ’ and were not considered 
hy de Broglie I do not proposo to deal with these, and 
shall give the theory in the appioxirnate form which 
is sufficient to explain the experiments 1 piopose to 
describe 

The basis of tho whole is a duality between waves 
and pai tides which is common both to matter and 
radiation Maxwell made optics a branch of elec 
frit ity , if de Broglie has not reversed the relation, he 
has at least shown both as different ( asos of a common 
principle, which is more like old fashioned optics than 
old fashioned electricity The duality takes this form 
any ohsorvablo atomic ovent is representable as the 
arrival or departuie of a particle at or from a small 
region of space, hut the laws which govern this 
event involve a quantity which is best thought of as 
tho amplitude of a wave (possibly in multidimensional 
spate) In the case of light, this quantity is indeed the 
electric or magnetic vector of the Maxwell wave (it is 
indifferent which) 

In the case of electrons, it is the moie elusive \p which 
obeys also an equation of tho t\po known to mathe 
mnticians ns a wave equation In gent ral, ^ is com 
[ilex, for the equation is complex, so no direct physical 
meanmgean be assigned to it Its modulus ih real, 
and (to Broglie gives as Ins principle of interference ’ 
the statement that the chance of the presence of an 
oloctron at a given place and time is proportional to 
The analogous statement in optics is that tho 
(lianee of a quantum of light appearing at a given place 
and time is proportional to the square of the amplitude 
of the Maxwell wave 

A((Oidmg to de Bioglie’s theory, the wave length 
associated with a free electron is \ -h{rt\u where h is 
Plata k s constant anil mv the momentum He enun 
crates, therefore, a law of spectral distribution , 
according to which the chance of the presence of an 
electron with a givon momentum is proportional to 
the Hquare of the modulus ot the Fourier component 
of the wave the wave length ot which coiresponds to 
the given momentum In optics, the chance of tho 
appearance of a quantum of energy W is proportional 
to the square of the homier component of the Maxwell 
wave of wave length hdW 

This simple correspondence between olection and 

* mm a lu tun ihliwrnl b> Trof U V Thomson t it S , before 
the Optical Society on Mk> 14 


quantum— \p wave and Maxwell wave—in the case of 
the free electron prepares us for a close experimental 
analogy In fact, we can repeat many optical experi¬ 
ments with elec tronH and get strikingly similar results 
The thief differences are due to the smaller wave 
length, whu h is usually less than that of X rays, and 
the much smaller penetrating powoi Davisson and 
Gartner made experiments with electrons which are 
analogous to the diffraction of X rays by a single 
crystal, as in the Bragg method 

Othet e\|>eriments have reproduced with cathode 
rays the diffraction of X rays by a crystalline powder, 
and have verified de Broglie's law of wave length 
with considerable accuracy Some recent work with 
cathode rays and single crystals of copper and silver 
provides the electron analogy to the optical expen 
mont m which two transmission diffraction gratings 



are superposed with their rulings inclined to each 
other (Hig 1) The etched Hiirfac e of the wngle 
crystal is apparently covered with a number of small 
lumps, probably tho material left between etching pits 
The cathode rays Htrike the c rystal at a small glancing 
angle to the main surface, and pass through the lumpe, 
being diffracted by the atoms in them If the thick 
ness of the lump in the direction in which the rays 
traverse it, is less than a certain amount, which for 
tho angles of diffraction and electronic wave lengths 
used is of the order 10 * cm , tho thickness has no 
influence on the pattern The diffracting system is 
then equivalent to an arrangement of atoms m the 
plane normal to the rays, and this two dimensional 
array is mathematically equivalent to the crossed 
gratings of tho optical experiment, giving rise to an 
array of spectra which is reciprocally connected with 
the atomic array producing it 

The spectra when received on a fluorescent screen, 
are bright enough to be shown to a small audience 


Indian Fossil Plants 


I N 192S, Pi of halnu produced the first part of an 
important work on Indian fossil plants It dealt 
with the fossil coniferous plant remains found in the 
form of impressions and incrustations in roc ks of 
the Gondwana*System in India The majority of the 
fossils described were of Mesozoic age, but there were 
also a few Palaeozoic fqiecieH of a doubtful nature 
In the socond part of the work, which has recently 
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been published,* Prof Sahm extends his researches 
to petrified coniferous plants, providing descriptions 
of much that is new and interesting, as well as revising 
earlier work on this subject The material with which 


* Memoirs of the Owolotfiral Survey of Tndln Pal'Tontotoqu* Indiea , 
Now Series, vol U Hp vision of Indian Fossil Plants 


Conlferales (b Petrifactions), b\ Dr B Salmi Pp 


HA Part 2, 
47 124 4-platii 


7 r> (Calcutta Government of India Central Publication Branch, 
1931 ) 7 0 rupees , 124 
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he deals has been accumulating for many years in the 
oollections of the Geological Survey of India, and some 
of the specimens are preserved in the British Museum 
As Prof Sahm remarks, it is unfortunate that the 
localities and horizons of so many of the specimens 
are not known with certainty In spite of this serious 
disadvantage, Prof Sahm adds very considerably to 
our knowledge of the Comferales 

Most of the petrifactions are of secondary wood and 
belong to either the Jurassio or Cretaceous age They 
include the following form genera MeAembnoxyton, 
Vupresmnoxylon , and Dadoxylon (Araucartoxylon ) 11 

ih curious that there is no mention of Dadoxylon 
\ndtcum or Dadoxylon bengalenne Holden, two palseo 
zoic fossil woods which are certainly gymnospermous, 
while the latter is as hkely to be oomferouH, in view 
of its structure, as any of the Mesozoic species of 
Dadoxylon described by Prof Sahm These two 
Indian fossil woods are particularly interesting, since 
they resomble, m certain important characters, species 
described from the Karroo formation m South Africa 
Prof Sahm cites this work by Holden in part 1, but 
does not mention either of these two spec les 

A new genus of cone, Indostrobus , is described It 
bears bract and ovuhferous scales as in the living 
pine, but differs in the ovuhferous scale being forked 
at its distal end The seeds are placed on the ovuh 
ferous scale at some distance from the cone axis 
Prof Salmi recognise^ features reminiscent of the 
podocarps m the structure of this cone , but at the 
same time is clear that it is most closely related to 
the Pinaceee Ho also produces clear evidence of the 
existence of araucarian conifers in the Jurassic of the 
Gondwana system The podocarps, if one may judge 
not only from the various types of fruits and foliage 
but also from the numerous examples of secondary 
wood, were abundant and had a wide geographical 
distribution m India in the Jurassic and Cretaceous 
The contrast between the present and past dis 
tribution of conifers in India is stressed by Prof 
Sahm There is only one native conifer in jiemnmilai 
India at the present day There is no native living 
conifer in Ceylon The living conifers are restricted, 
in greater India, to the Himalayas with their con 


nected ranges and to Assam and Burma In. the 
Tertiary Period there is apparently an almost com 
plete absence of conifers in the India floras ho fai 
investigated, and the Indian tertiary floras would 
appear to have been almost exc lusively angios[>ormous 
There is only ono record of Indian Tertiary conifer¬ 
ous wood and that is fiom Southern India In the 
Cretaceous Period the trai os of conifers are fairly 
numerous, but the group appears to have enjoyed its 
maximum development in tho Jurassic It is a 
remarkable fact that no fossil conifers are recorded 
from extra peninsular India 

On the strength of these fa* ts, Prof Sahm concludes 
that the conifers were confined in Mesozoic times to 
peninsular India Later they gradually approached 
extinction, and when the Himalayas were brought 
into existence in the Tertiary Period the conditions 
for coniferous growth wore rein t rod ueod and an 
invasion of the modem coniferous flora took place 
from the landward borders 

From a consideration of their respective floras. 
Prof Sahm considers that the Parsora Stage of Dr 
Cotters 1917 classification of the Indian Gondwana 
System is of Tnassic age, and that the Maleri Stage 
must be referred to the Upper Gondwana* and not, 
as has lieen done previously, to the Lower, for the 
flora Ruggewts an age at least as late as tho Rheotio 
Ho considers that while it is clear that Ceylon and 
the Madras region formed part of the same pnlceo 
botanical province in Uppei Gondwana times, it is 
possible that the flora of the Mesozoic plant beds of 
the Southern Shan States had a closer connexion with 
the contemporaneous floras in China than with the 
Indian Upper Gondwana floras 

Valuable synoptic charts and distribution maps are 
given One of the many outstanding good qualities 
of these memoirs is the excellence of tho illustrations 
and by means of these the evidence is put before the 
reader in a mannor which loaves little to bo desired 
All pala'obotanists and those geologists who are 
interested m the stratigraphy of tho Indian Gondwana 
System will look forward to the extension of Prof 
Salim's researches to the other groups of Indian 
fossil plants 


Physics in Relation to the Internal Combustion Engine * 


rpHE development of all internal combustion engines 
^ using gas or oil as a fuel and for all duties, whether 
stationary on land or for traiiHport, road, marine, or 
in the air, owes more to tho guidance of physics than 
any other prime mover 

In the first period, whon tho engine was nearly 
always a gas engine, the investigation of the processes 
which governed its action and the limitation of its 
cycle of working were earned out by physicists like 
Sir Dugald Clerk, Prof Hopkmson, and others The 
results assisted and accelerated development making 
jiossible the extendod use of the engine for all indus¬ 
trial purposes that followed 

Perhaps the outstanding feature during this time 
was tho growth of the engine m size, until ultimately 
engines using the waste gases from blast furnaces w T ore 
built, or are building, for powors so large as 10,000 h n 
per engine These large size engines are found usually 
abroad, operating in the most effic lent iron and steel 
works As regards the smaller sizes in Great Britain, 
they would have been used more widely if the gas 
industry had foreseen the possibilities of a country 
wide gas supply with interconnecting trunk mams, as 
has been done since by the electrical industry 

The War period followed, and led to an intensive 

• From a lecture delivered by Ala a E L thorlton before tlie 
Iiwtltyte of Physic* on May 1U 
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and rapid development m the engine for transport, 
m particular in the air, where special materials and 
increased aicuracy of workmanship were called for 
The extraordinary progress made was largely due to 
tile niunbor of highly trained physicists and engineers 
who concentrated upon every problem ami solved it 
as it arose 

Sinco the War, development has been in the use of 
oil, and tho wide adoption of the engine for marine 
propulsion has been due to the high economy of tho 
Diesel motor The high economic possibilities of this 
engine were thoroughly disc ussed ui a paper by Diesel 
before tho engine was actually built, and though it 
took many years to bring this into practa e the results 
have j usti hod al l that he had proposed At t he present 
time, development is being concentrated upon the 
high speed oil motor using relatively cheap fuel, with 
the added advantage of reducing the nsk of fire, for 
road transport and for the oir, and very good progress 
is being mode 

The first 4 safety first’ engines to fly rogulaily were 
those supplied to the airship HI01 Since then one 
has flown in the United States and ono in Germany, 
and these will shortly be followed by another type in 
Great Britain 

On the road, extraordinary progress has taken place 
in the application of the small engine to motor lorries, 
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ofcc*, the economy with cheaper fuel and using less of 
it has been ho marked Thin class of engine has called 
for the most intensive investigation and research that 
has ever been cftmod out in the internal combustion 
engine world Much valuable laboratory work has 
boon carried out in the United States by the National 
Advisory Committee for Aeronautics in lonnexion 
with then air work, and elsewhere 

This reveals the intensity of effort winch will boforo 
long ensuio tlmt not only will the oil engine become 
imlommant for road work of heaviei nature, but also 
or the air, where its great safety from the fire risk, 
coupled with its oconomy, makes it so highly suitable 
Tile use of coal dust in the ongine progresses very 
slowly for a country like England, the industrial 
supremacy of which is founded on coal This is to be 
regrettod, and we should conduct special work with 
this objtnt 

In all the development of the engine, the sternly 
improvement of the material lias been the measure 
of the progiess made To day we have new steels 
practically unwearablo- allowing high speeds and long 
life, and also of sia h strength that motors like tho 
Me lineider Cup engine weigh loss than 1 lb per h p — 
and a degree ot excellence of workmanship not ex 
colled, if equalled m all the woild 

University and Educational Intelligence 

B him 1 no ham At the annual degree congregation 
on July 4, the honorary degree of M be is to be 
< onfeiled on the following Ii A Chattock, formerly 
chief decimal engineer to the City of Birmingham, 
W Wickham Kmg, known foi his work on the Permian 
hit tcia , J H Reynoldw, who has made ft spec ial study 
of the nebula), and J J 8 haw, known for his seismo 
logical work 

Pi of J C Brash is resigning Ins posts rh professor 
ot anatomy and dean of the Faculty of Medicine on 
being appointed to tho chair of anatomy in the 
University of Edinburgh 

Uambiudgk —A meeting of the electors to the 
Madleiimn professorship of puro mathematics will bo 
held on Juno 12 Hie stipend of the professor is 
£1200 a year or, if he holds a fellowship wrth dividend, 
£1000 a >ear Candidates aie requested to commum 
cate with the Vico Chancellor on or before June 2 

A University lectureship m the faculty of mathe 
jnatjes is vacant An appointment to it will be made 
m the < urrent term, to take effoct from Oct 1 
('undulates are requested to send their names, with 
any evidence of qualifications which they may desire 
to submit, to Mr W J Harrison, Secretary of the 
$ acuity Board of Mathematics, Clare College, Cam 
btldge, on or before May 30 

The Coneral Board recommends that an additional 
University demonstratorship bo established in the 
Departnunt of Zoology 

Prof O Elliot Smith, professor of anatomy in 
University College, London, has been dotted an 
honorary follow of St John’s College 

London - At a meeting of the Court of the Urnver 
sity held on May 13, the Principal, Dr Edwin Deller, 
read his annual report of the work of the University 
for tho year 1930-31 The statistics for that year 
have brought out some striking facts concerning the 
number of students For example, the number of 
matriculations lias almost quadrupled since just before 
the War A great marease has taken place m all 
branches of study For the year 1913, the numbers of 
matriculations, first degrees, and higher degrees were 
6638, 1636, and 171 respectively The corresponding 
numbers for 1929 were 23,832, 3436, and 510, gpd for 
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1930, 25,544, 3543, and 548 The total number ol 
degrees, diplomas, and certificates awarded for those 
three years were 11,937, 36,633, and 39,323 Dunnfi 
the last decade, the inspection and examination ol 
secondary schools have received much attention, and 
the growth of the school examinations has been 
specially noteworthy 

Tlie Goldsmiths’ Company has offered the Urnver 
sitv a sum not exceeding £50,000 towards the cost of 
erecting and equipping the library building on the 
Bloomsbury site The University library, at present 
housed m the Imperial Institute, South Kensington, 
contains a total of some 260,000 volumes and paraph 
lets, and includes, with other special collections, the 
Goldsmiths’ Library of Economic Liteiature 

Applications for grants from tho Research Fund 
of the Chemical Sot lety must roach the Assistant 
Secretary of the Society, Burlington House, W I, 
by Juno 1, and be made upon special forms obtain 
able upon application 

Applications are invited by the London County 
Council for two Robert Blair fellowships in applied 
science and technology, each of the value of £45C 
and for one year The fellowships will be tenable in 
tlie Dominions, the U S A or other foreign countries, 
and are open only to British subjects of not less than 
twenty one 3 'oars of age Particulars and application 
forms can be had from the Education Officer (T 3), 
The County Hall, S E 1 The lateHt date for the 
return of forms of application is June 18 

A number of post graduate scholarships m agn 
culture and agricultural science aiul in veterinary 
science respectively will shortly be awarded by the 
Colonial Ohice The scholarships, which will each be 
of the annual value of £250, plus £12 for books, have 
been institute! 1 with the view of ensuring a supply ol 
adequately trained men for future service in the 
Colonial Agricultural and Veterinary Services Re 
quests for particulars of the scholarships and for the 
necessary forms of application should be addre«so I 
to the Director of Recruitment (Colonial 8 or\ice), 
Colonial Office, 2 Richmond Terrace, Whitehall, 8 W I 
The latest date for tho return of tompleted forms is 
June 15 

Thf twenty second annual Conference of the 
Association of Teachers in Technical Institutions will 
be held at Manchester on May 22 26, undei the 
presidency of Mr H Ado Clark The Conference will 
be held at tho College of Technology In connexion 
with the Conference an exhibition of machines, seien 
tific apparatus, and books will bo opened qn May 25 
Among the resolutions for public sessions is tho 
motion that a representative of technical education 
should be appointed to the Consultative Committee of 
the Board of Education Thetteachmg of biology, too, 
will receive consideration A considerable amount of 
biology is taught m many technical schools and 
colleges , but this is chiefly of a purely technical char 
actor for the benefit of pharmaceutical chemists The 
resolution to be placod bofore the Conference, how 
over, will be of a wider nature It is considered that a 
knowledge of biology is an essential part of a sound 
general education, and that more experts in the subject 
are required for the advancement of agriculture and 
industry The Conference is to ask for the teaching of 
elementary biojogy m all State aided schools and an 
increase in the facilities for higher education in bio-' 
logical subjects The latter u scarcely necessary 
The facilities are there , but the former really needs 
attention A better groundwork {p the younger pupij* 
is certainly desirable Much already been sug¬ 
gested concerning *t ; bqt Httta fP has been done. 
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Birthdays and Research Centres 

May 24 , 1855 —Dr A C Haddon, FRS, formerly 
reader in ethnology in the University of Cam¬ 
bridge 

At present I am engaged m compiling published 
and unpublished information concerning the sea canoes 
of Melanesia, New Guinea, and North Queensland 
The original craft are, in many areas, fast disappear¬ 
ing or becoming modified, and m some places have 
quite disappeared Not only do these canoes often 
exhibit remarkable technical skill and adaptability to 
local circumstances, but also considerable diversity 
The distribution of the vanous types and details of 
construction of these vessels is worth recording, since 
these were the means by which the vanous migrations 
and culture drifts have spread over western Oceania 
The names for canoes and their vanous parts are 
significant in this connexion Very little has been 
recorded about the traditional relation between 
definite types of canoes and culture-he roes or culture 
drifts It is hoped that a foundation will be provided 
upon which other ethnologists may build 

May 94 , i 860 —Prof A Smithells, FRS, director 
of the Salters' Institute of Industnal Chemistry 
and emeritus professor of chemistry in the 
University of Leeds 

So far as research work is concerned, I continue 
with the study of some flame problems and, with a 
long-standing connexion in the gas industry, with 
scientific investigations relating to tho carbonisation 
of coal and the use of gaseous fuel Tho advances 
that are being made by this branch of our fuel indus¬ 
tries m the application of science to its technical 
problems, and the results which have accruod from 
industrial research conducted by the gas industry 
and the benzol industry m association with the Uni 
versity of Leeds, are I think, notable The national 
importance of directing research to fuel problems on 
every side scarcely needs emphasising in the columns 
of Nature 

May 25 , 1858 —Sir Henry Miers, FRS, honorary 
professor of crystallography and lately vice 
chancellor of the University of Manchester 

The splendid results of X ray methods will not, I 
hope, distract attention from two promising lines of 
research in mineralogy and crystallography ( 1 ) Ex¬ 
perimental mineralogy that is, the artificial pro 
duction of minerals, both rock forming and others, and 
the study of their origin and transformations The 
lack of a geophysical laboratory m Great Britain has 
long been deplored (2) Crystal growth that is, the 
study of the conditions which prevail m and upon the 
surface of the growing crystal, these determine its 
actual form , perhaps also its external symmetry, as 
some believe 

May 25 , 1865 —Prof P Zeeman, For Mem R 8 , 
professor of expenmental physics m the Univer¬ 
sity of Amsterdam 

My oo-workers and I are at present moat interested 
in the experimental study of the influence of magnetic 
fields on the hyperfine structure of spectrum lines 
Values of the mechanical moment of the atomic 
nucleus obtained from such magneto-optical resolu¬ 
tions are among the most important data for the 
further development of the quantum theory A 
second line of work, concerning the more detailed 
Analysis of the light given out by positive rays, 
which, as Stark and Lunelund have rihown, is partially/' 
polarised, 10 m the charge of Miss W Lub An ex- | 
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tensive study, made m my laboratory, of the magnetic 
resolutions of the spectra of the ionised noble gases, 
will soon be published by Mr Bakker 

Constant progress is being mode in the analysis of 
different spectra, especially by Dr do Brum 

May 28 , 1861 —Dr H R Mim, vice president and 
formerly librarian of Royal Geographical Society 
and president of Section E (Geography) of the 
British Association in 1901, past president of 
Royal Meteorological Society and Director of 
British Rainfall Organization 

I worked long at researches preliminary to the con¬ 
struction of on accurate map of the normal annual 
rainfall of the British Isles, and I hope that the work 
will be continued and completed by tietter equipped 
and more fortunate mvostigators 

The practical problem present to my mmd is to 
draw isohyetB 01 the average annual precipitation 
from air currents impinging horizontally on land 
slopes Such a map woufd express exactly the con 
trol of a mobile distribution by crustal configuration 
undisturbed by the sporadic precipitation produced 
by ascending air currents of purely aerological origin 
occurring m cyclones, squalls, and thunderstorm^ 
Centuries of observations would be required to produce 
a map of total rainfall in which such sporadic splashes 
would be smoothed out, but I believe that a method 
of eliminating these irregularities in shorter periods 
might be deduced from the study of very detailed maps 
of individual showers together with equally detailed 
synchronous maps of atmospheric pressure 

May 29 , 188 a —Prof H Bateman, FRS, profossoi' 
of mathematics, physics, and aeronautics m the 
California Institute of Technology, Pasadena, 
California 

My chief investigation now m progress is on re 
flection at an absorbing wall of the sound from a 
point source 


Societies and Academies. 

London 

Royal Society, May 7 —M D Waller (1 ) The 
measurement of actinic erythema produced by ultra 
violet radiation with special reference to the latent 
time Consistent results regarding the biological action 
of ultra violet radiation, as measured by the resulting 
skm erythema, can be obtained provided certain pre 
cautions are taken The latent tune of erythema, 
which may vary from about one to seven hours, 
according to the length of exposure, provides the 
most accurate and simple way of estimating the effect 
of ultra violet radiation on the skin, and it is easily 
measured When it is desired to get the maximum 
contrasts due to differing conditions of radiation, 
exposures should be chosen which will he on the steep 
part of the curve, corresponding to rapid variations 
of the latent time with exposure and to slight ery 
themas whioh will differ even visually one from another 
more than will deep erythemas — ( 2 ) The relation 
between energy doses of ultra violet radiation and 
actinic erythema produced Particular attention was 
paid to the question of how the intensity of the radia¬ 
tion decreases with the distance from the source 
The intensities were varied over wide limits (200 1 ) 
corresponding to distances varying from 40 cm to 
6 6 m The effect of a given dose of the weak in¬ 
tensity us just as great as that of the most powerful 
intensity used, and it is concluded that the production 
of erythema follows the B unsen-Roscoe law for a 
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photo chemical action, that is, the time factor is unity 
J W Tudor Thomas On the return of sensitive 
ness in corneal grafts in rabbits In a series of expert 
meats on corneal grafting, some of the grafts became 
Honsitive and others did not The results of 29 experi 
ments are analysed Some of the grafts were central 
in position m the < omea, others marginal Some 
remained or became (leai, others becamo more or less 
opaque, while one exhibited a central clear area The 
establishment of an afferent nerve supply to a corneal 
graft depends upon a precedent or (oncurrent growth 
of blood vessels in that graft It does not Heam to be 
necessary that the blood vessels should accompany 
or take the same path as the afferent nerves that 
grow m from the surrounding tissue—G E Briggs 
and A H K Petrie Respiration as a factor in the 
ionic equilibria l>etween plant tissues and external 
solutions The conduc tivity of water (ontainmg 
slices of tissue from cairot root rises at first and then 
falls to a steady value, which is maintained as long 
as the tissue is alive The rate of evolution of carbon 
dioxide by the system follows a similar course to that 
of the conductivity Theoretical consideration shows 
that variations in the rate of production of carbon 
dioxide by the tissue will be accompanied by similar 
changes m the concentration of hydrogen ions in the 
tissue This will lesult in changes in the degree of 
ionisation of indiffusible substances, such oh proteins 
with consequent changos in the distribution of <1 if 
fusible ions, sue h as K and Cl between the tissue and 
the external solution The final result of tins chain 
of events will be a parallelism between rate of produc 
tion of carbon dioxide and conductivity of external 
solution McKeen Cattell, T P Feng, W Hartree, 
A V Hill, and J L Parkinson Recovery beat m 
muscular contraction without lactic acid formation 
Muscles poiMonod with lodo acetic acid contract with 
out producing lactic acid Functional recovery in 
oxygen after stimulation can be demonstrated under 
certain conditions m such muscles The persistence 
of this ‘lecoveiy 1 heat suggests that one effect of 
lodo acetic acid is to interfere with the mechanism 
by which energy leleased in oxidation can be em 
ployed in driving the endothermic reactions necessary 
for functional jecevery , it does not interfere with 
oxidation as such Normal muscles stimulated to 
extreme exhaustion have a recovery * beat only 
about one quarter of its usual value in lelation to the 
in it ui l heat Possibly in normal muscles pushed to 
extreme exhaustion as in musclos poisoned with 
lodo acetic acid one reason of incomplete recovery is 
that phosphate sot freo by tho breakdown of croatine- 
phosphoi k ac id is ‘ sate tracked * as hexose phosphoric 
ester and so cannot be recombined with creatine 
A G R Whitehouse further investigation of 
sweating and Hweat For a given rise in body tem 
perature, sweatmg is facilitated by the performance 
of muscular work when compared with sweatmg pro 
ducod by tho same rise in body temperature with the 
subject at rest Some product of muse ular metabolism 
is responsible for thiH, though the connexion may be 
a less direct one The performance of a moderate 
amount of work would seem to be accompanied by 
little rise in tho chlorine concentration of the sweat, 
although a marked increase with tune, indicative of 
fatigue of the sweat glands, is evident when the 
subject is at rest and the sweating is simply due to 
the wet bulb temperature of the surrounding air A 
progressive decrease in the proportion of organic 
matter to ash is observed as the sweating continues 
The chlorine concentration, and also the ratio of 
chlorine to potassium m tfhd sweat is found to vary 
for different individuals — R Snow Experiments on 
growth and inhibition (2) In decapitated pea seed 
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lings, which have produced two equal shoots springing 
from the axils of the cotyledons, if one of the shoots 
is deprived of its leaves until only those of 1 mm or 
less remain, it is rapidly arrested in growth ami 
finally killed This effect must be due to inhibition 
coming from the other shoot The influence commg 
from developing leaves kills (directly or mdireotly) 
those shoots or parts of shoots that are not in the lino 
between developing leaves and roots and m which it 
travels towards the apex, and this fact also suggests 
that it is of a polar nature 

Geological Society, April 22 — H H Thomas and 
W Campbell Smith Xenohths of igneous origin in 
the Tr^gastel PJoumanao'h granite, COtes du Nord 
France In the neighbourhood of Tr^gastel, a red 
porphyntic biotite granite crops out along the coast 
and forms the rising ground for several miles inland 
In parts, this giarnte is remarkable for the abundance 
of xenohths which it contains Some of these are 
of sedimentary origin, but the majority tire of the 
kind usually referred to os basic segregations ’ The 
occasional presence of large felspars in the xenohths 
is diHCUHsed, and the authors are of opinion that these 
are xenocrysts and have not grown in plaoe Evidence 
is produced to show that the basic mass from which 
the xenohths woro derived was most probably part of 
the ioof of the granite—C I Gardiner and S H 
Reynolds The Loch Doon granite ’ area, Galloway 
The phitonic rocks are almost everywhere surrounded 
by high hills composed of metamorphosed Ordovician 
sediments Analyses were piepared by Mr E G 
Radley of each of the three rock types The moHt 
interesting problem concerning the plutonic mass is 
to determine the mutual relations of the rocks and 
to ascertain whether their different varieties may be 
considered to havo arisen by differentiation subsequent 
to intrusion, or whethor tho facts point to each of 
the throe rot k types being a separate intrusion The 
authors behove tne latter to bo the true explanation 
No evidence was found of contamination of the 
igneous magma by the incorporation of sedimentary 
material 

Paris 

Academy of Sciences, April 7 —Charles Camichel 
and Leopold Escande An experiment of Joule con 
cemmg the mechanical equivalent of heat —A Gelfond 
The order of D (X) — G A Boutry Cycles and lag in 
photoelectric cells with a gaseous atmosphere — 
J Barbaudy and A Petit Study of the buffer effect 
in nickel plating baths —E Herzog and G Chaudron 
The protection of iron plunged into aerated saline 
solutions and the realisation of an Evans battery — 
L Meumer and M Lesbre The action of electrolytes 
upon substantive colouring matters —H Forestier 
The ferrites the relation l>etween their crystalline 
structures and their magnetic properties The 

magnetic properties of the femtes have been shown 
previously to fall into different groups The X-ray 
study of the crystalline structure of these comjHmncfs 
proves a direct relation between the crystalline 
structure and the magnetic properties —Maurice 
Marie Janot Sclareol and its derivatives The 

formula C 17 H w Oj, piovisionalty given to the solid 
alcohol obtained from Salvia sclarea , is now found to 
l>e C^HggO, This results from a purer product and 
is confirmed by the preparation and analysis of a 
dihydrosclareol —-Louis Lecoq The complex salts oL 
gold and sodium derived from camphodithiocarboxyhe 
acid —Acolat Physiological researches relating to 

the separation of the venous blood and arterial blood 
m the frog’s heart The peculiarities of the structure 
of the frog’s heart described m an earlier paper 
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(<7i?, 192, p 767) suggested that the separation of 
the two bloods m the ventricle is nearly complete 
Confirmatory evidence is now given, based on the 
use of a coloured Ringer-Locke physiological liquid 
—R Fibre and H Simonnet Researches on beer 
veast The experimental conditions of its action on 
cystine — A Boutroux The influence of lipoids 
on the separation of the proteins by neutral salts — 
Paul Durand Rhtptcepnalus sanguineus and the 
virus of the pustular fever of Tunis In Tunis, as in 
the Midi (France), apart from any connexion with 
human cases, RhipicephcUus sanguineus can harbour 
the virus of pustular fever and keep it intact for 
several weeks —P Delano# The menon (Merxones 
tihaun) as a reservoir of the Moroccan spirochsete 
Sp hispanicum , var rnarocanurn Out of twenty one 
merions, two were found to be infected, or about 
10 per cent, but the exact proportion of infected 
merions can only be settled by further work It is, 
however, certam that this rodent can be spontaneously 
infected by the Moroccan spirocheete 

Geneva 

Society of Physical and Natural History, Dec 20 — 
L A Deshusses and J Deshusses Estimation of the 
active principles of pyrethruni The authors have 
st udied pyrethrums of Swiss, French, Spanish, and Dal 
matian origin, estimating the two active pyrethrms 
which give a direct measure of the efficiency of 
pvrethrum insecticides All these products contain 
about the same proportions of the active principles, 
the maximum having been furnished by French 
pyrethrum cultivated at Rossey (Haute Savoie) and 
at Montpellier For eaoh of these products, the fully 
opened flower always gives a much higher percentage 
than the half opened flower, and the latter more than 
the closed flower—E Cherbuliez, F Neumeier, and H 
Loztron Some synthetic substituted ephedrms The 
authors give results of a pharmacological study of 
some synthetic derivatives of ephedrm, showuig how 
tho specific action of this alkaloid is profoundly modi 
fied by slight changes of constitution E Cherbuliez 
and M Schneider The non homogeneity of casein 
Casein, hitherto considered as a homogeneous sub 
stance, has been sopaiated bv physical methods into 
at least two constituents This necessitates a modi 
flcation of the current views on the physiological 
formation of this important substance and on the 
phenomena of its precipitation by rennet —E Cher¬ 
buliez The behaviour of two antipodes in an un 
symmetrical solvent The author has examined the 
behaviour of two antipodes in a solvent constituted 
for the two antipodes dissolved by the same active 
substance A difference between the properties of the 
two antipodes is not shown by the solubilities, but, 
on the other hand, raetemisation m presence of the 
active solvent appears to lead to an active body, and 
tins proves a difference in the reaction of the two 
antipodes in solution, in spite of the absence of 
chemical combinations in the ordinary sense of the 
word —R Warre A measure of the deformation of 
a fluid By an analysis based on the functional cal 
cuius, the Author expresses more exactly the ideas 
of the deformation of a fluid, in order to obtain more 
rigid definitions of the stability of the states of a 
system depending on an infinity of parameters The 
object of this is to study the changes of form that the 
earth may have undergone in the course of ages, in 
fluenced as it is by the solar lunar attraction —W H 
Schopfer An active substance found with maltose 
Its physiological aotion The author shows that along 
witn maltose there occurs a nitrogenous impurity, 
probably a vitamin it accelerates the development 
of fungi 
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ProceedIngs of the Royal Society of Edinburgh, Session 1910-1981 
Vol 61, Part 1, No 3 On some Problems Involving the Farsyminettie 
Determinant!) By J Oerouinuis Pp H 18 fcr Vol M Part 1 
No 4 A Note on the Secular Change* of Rock Temperature on the 
Caiton Hill By Dr F J W Whipple lp 19-24 «W Vol 61, Part 
1, No 6 8ecular Change* of Rock Temperature—Note on Dr Whipple « 
Paper By R W WrlgTey Pp 26 26 Mi (Edinburgh Robert Grant 
and Son London Williams and Norgato, Ltd ) 

The Transactions of tlie Entomological Society of London Vol T9, 
Part 1 April 24 Pp 247 (London ) 21* 

Dove Marine Laboratory, l ullercoata Northumberland Report for 
the Year ending June 80th, 1980 Edited by Prof Alexander Meek 
(New Series 19 ) Pp 08 (Newcastle on Tyne Armstrong College ) 6* 
Government of India department of lnduatrlea and Labour (Public 
Works Brandi). Irrigation in India Review for 1928-29 Pp 87 

(Calcutta Government of .India Central Publication Branch ) i 2 
rupee* , h 

India Meteorological Dcpaitment Scientific Note* Vol 1, No h 
M onthly Normal Isobar* and Wind Rosea at 0 V, 1, 2 and 8 km above 
Sea level over India and Nnighbuuihood Pp 109 112 + 48 plates 4 
rupees 0s 9d Vol 3 No 20 Correlation between Hainfall in N W 
India and Height of Indus River at Bukkur By Kao Baheb Mukund V 
GDakar Ip 16 20 + 2 plates 6 annas S d Vol 3 No 21 Upper All 
Circulation over India and Its neighbourhood up to the Citrus level 
during the Winter and the Monsoon By H C Uanerjee and Dr K R 
Ramanathan Pp 2127+13 plates 2 rupees 3s Crf (Calcutta 
Government of India Central Publication Drench ) 

Report of the Haffkine institute for the Viai l'i29 By Major J A 
P Anderson Pp 09 (Bombay Uo\oriiment Printing and Stationery 
Office London High Cominisaioner for India ) 4 annas 6 d 

Depat tment of Scientific and Industrial Research Building Science 
Abstracts Vol 4 (New Series) No 8 March Abstracts Nos 867 684 
Pp 71 106 (Loudon Ii M Stallonc-y Office ) 9 d net 
Unlversit} College of Wales, Aberystwyth Leaflet thries H No 2 
New Vatintiea and Strains from the Welsh Plant Breeding Station 
No 2 Pure Line Strains of Ceitch Llwyd (Arina M-ripoia) and Cilrch 
du bach (A saliva). By B T Jones Pp 28 (Abei ystwyth ) l* 

The National Physical laboratory Report for tin \car 1980 Pp 
vi + 296 + 16 plates. (London IT M Stationery Office ) 12a net. 

( nmmonwealth of Australia. Fourth Annual Report of the Council 
for Scientific and Industrial Research for the Vear ended 10th June 
19311 Fp 61 (Canberra H J Green) 

Report of the Twentieth Meeting of the Australian and New Zealand 
Association Tor the Advancement or Science, formerly known as thi 
Australasian Association for the Advancement of Science Brisbane 
Meeting May-June 19J0 Edited by Dr 1> A Herbert Pp \l\lii + 
696 (Sydney NSW Australian and New Zealand Association for 
the Advancement or Science ) 

1 he University of Leeds Department of Coal Gas and Fuel industries 
Report Of the Llvesey Professor (I W < obh) for the Sessions I92H 29 
anu 1929-80 Pp 16 (Leeds ) 

A 21 Yeara Chronology of Textiles 1910-1981 Pp. 67-151 plates 
(Manchester 1 he Textile Institute ) 6# 

The Empire Forestry Handbook, 1981 Edited by Fraser Htoij Pp 
189 (Jyondon Empire Forestry Ahhch i ition ) 3* 6/1 
Stonyhurst Colley Observatory Results of Gooph>sical ami Solar 
Observations 1980 with Report and Notes of the Director lb' K D 
OOonnor Pp xx\+49 (Blackburn) 

McGill University Economic Studies National Problems of Canada 
No 16 The Alberta Coal Problem By Herbert Leighton Draper Pp 
66 Mtii 76 cents No 16 The Negro In Canada. By Ida Greaves 
Pp 79 76 cents (Orillia Ont. The Pat ket Times Press ltd) 

Commonwealth Bureau of ( ensuH and Statistics Canberra Ottlcial 
V ear Book of the Commonwealth of Australia No 28, 1930 Prepared 
under instructions from the Minister of Slate for Home Attain* by Chas 
H Wlckens Editor John Stonham Pp xxxlH 8W (Melbourne 
11 J Green ) 6* - . , 

The Scottish Foi-estry Journal being the Tiansactlons of the Royal 
Scottish Forestry Society Vol 45, Part 1 March Pp xviH 121+2) 
(Edinburgh Douglas and Foulls ) 7*. )W 

Royal Astronomical Socloly List of Fellows and Associates 1931 
March Pp 64 (I/Ondon ) 

Air Ministry Aeronautical Research Commit tee Reports und Memo 
rands No 1864 (Ae 492-T 3080) The 6 ft Open Jet Wind Tunnel, 
R.A 8 By F B Brad Held Pp 11 + 11 plates (London HM 
Stationery Office) net 

Ministry of Transport Report of the Committee on Main I fne nail 
way Electrification, 11*81 Pp. 67 (London H M Statlnnciy Office ] 
Sr net 

Forzium 

Agricultural Experiment Station Michigan State College of Agriculture 
and Applied Science. Circular Bulletin No 186 Chestnut Blight in 
Michigan. By D V Baxter and F O Strong Pp ]H Special Bulletin 
No 207 Public Health aud Educational Services in Michigan By C H 
Hotter Pp. 84 Special Bulletin No 208 Services of institutions and 
Organizations in Town Country Communities By C B Hotter and 
Margaret Cftwood Pp. 87 Special Bulletin No 209 Consumer Demand 
for Apples in Michigan By H P Gaston Pp. 50 Special Bulletin 
No 210 Com Growing in Michigan By H C Hather and J R Duncan 
Pp 85 Special Bulletin No 212 School Financing in Michigan a Plan 
to Equalise the Burden By F M Thrun Pp 79 Special Bulletin 
No 218 Investigations with Oat Vsnetlea and Diseases In tho Uppei 
Peninsula. By B R Churchill Pp. 16 Technical Bulletin No 110 
A Contribution to the Bacteriology and Pathology of the Bovine Udder 
By L B Sholl and J P Torrey Pp. 81 (Eatt Lanalng, Mich ) 
Carnegie Institution of Washington Classified I 1st of Publications 
Pp 208 (Washington D C Smithsonian Institution ) 
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Smithsonian Institution United Slates National Museum Bulletin 

82 A Monograph of tho Exiting Crlnoidn By Austin Hobart Clark 
Vol 1 The Comatuliri* Port 8 Superfamily Co master Id a Pp v|t + 

83 6-M2 plate* (Washington, DO Government Printing Omco > 3 
dollars 

Bulletin of the American Museum of Natural History Vol 61, Art, 
5 DoHahopidit' of the Canal /one By M 0 Van Diuee Pp 161 205 
Vol 01, Art 0 Now Nortti nud South Anurican Ancldlans By Willaid 
(1 Van Name Pp 207 225 (New York City ) 

Japanese Journal of Astronomy and Geophynice Transaction* and 
Abstracts, Vol 8 No 2 Pp il +B&*65-f5 10+ plafcoa 8 17 (Tokyo 
National Roseau U Council of Japan ) 

The Bgyptian University the faculty of Medicine Publication No 
The Utbtlogrftpliy of Schistosomiasis (Rttharziasis), Zoological 
Clinical and Prophylactic By Dr Molmmid Bey Khalil Pp x-f6(Hl 
(C airo ) 30 P F <1* net 

Scnnliftc Taper* of Urn Institute of Physical and Chemical Research 
Noh 294 2P6 On the Absorption Spectra of Halt Holutions—Appendix 
The Absorption Hjwctra of Metallic Iona by SeicUt Kato The Near 
Infra Red Arc Wpetilrmn of iodine by Tateuro lwoma, Note on the 
Ultra Violet Absorption Spectrum or Hydrazine Vapour, by Sunao 
ImanUhl Pp lol 167 + plates 7 i> (Tokyo Iwanami tthoten ) 80 sen 
US Department of Agrlcul tun Technical Bulb tin No 2*0 Mw ro 
itnlru* pi/insnjta Aahmead a Poly embryonic Braconld Parasite In the 
European Corn Borer By H I Paikm Pp 63 (Washington, 1) L 
Government Printing CMIlce ) 1& u nts 
Tho Science Reports of the Tohoku 1 nipt rial University, Sendai, 
Japan Fourth Series (Biology) Voi (l No 1 Pp 162 (Tokyo and 
Sendai Mai u/en Co , 1 td ) 

Bulletin of Yale University Supplement Report of the Director of 
Peabody Museum for the AcademU ^ur 1929 I960 Pp 23 (New 
Haven, Conn ) 

The Peabodv Museum of Natural History Yale University Special 
Guide No 1 The Kvolution of tho Horse Family By Richard Swann 
Gull Revised edition Pp 81 15 cents Special Guide No 2 The 
Evolution of the Elephants and Mastodons By Richard Swann I ull 
Revised edition Pp 40 15 cents (New Haven, Conn ) 

Ann ales de l lnstitut Hemt Polncar^ Vol 1, Fascicule 2 Pp 77 
208 (Paris Lew Presses mtivorsitairps do Fiance ) 85 francs. 

Journal of the Fac llty of Agriculture, Uokkatdo Imperial University 
Vol 29 Part S The Astigerous Forms of some Grandnicolous Hptcles 
of Helminthosporium in Japan By Heiya Ho and Karue Kuribayashi 
Pp. 85 125 ^-plafcfH 7 9 Vol 81, Part 1 Ueitrng stir Kenntnis der 
pfckelwirkuug Von Hatoshl Sawayamn Pp 17 (Tokyo Msrusen 
Oo , Ltd ) 

Ministry of Agriculture, Egypt Technical and Scientific Service 
Supplement to bulletin No 100 D» velopments of the Existing By item 
for Send Supply or Cotton in Egypt. By Dr W Lawrence Balls. Pp 
17 (Cairo Government Press ) 1PT 
Smithsonian Miscellaneous Collections Vol 85, No 2 The Avifauna 
of the Pleistocene in Florida By Alexander Wetmore (Publication 
8116) Pp 41+t. plates (Washington, DC Government. Printing 
Office ) 

Proceedings of the United States National Museum Vol 78, Art 20 
A new Parasitic Fly of the Genus Ohaetophlopsl* By K. T Webber 
(No. 2808 ) Pp 4 Vol 79, Art. 7 Descriptions of New Genera and 
Species of Siamese Fishes By Hugh M Smith (No 387#.) Pp 48 
Vol T9, Art S A new Shlpworm from tenezuola By Paul Bartsch 
(No 287* ) Pp 3-M plate (Washington, DC Government Printing 
Office ) 

U 8 Department uf the Interipr Office of Education Bulletin, 1981 
No 90 Biennial Survey of Education in the United States, 1928-1980 
Chapter 10 Hygiene and Physical Education By Marm M Ready and 
Dr James Frederick Rogers Pp 27 (Washington, D C Government 
Printing Office ) 5 cents. 

Proceeding* of tbs United Btatsa National Mnssum Vol 7s Art 4 
Cambrian DRalvsd Omsteoea of the Order Oonohontmca By E O 
Ulrich and R. 8 RtsaUr (No. 2847) Pp 130 + 10 plate* Vol 78, 
Art 10 Report on the Smith American Rea Stars collected by Waldo 
L Schmitt. ByW K Ffoh#. (No 9WW) Pp. 10 + 8 plates (Wash 
ington D C Government PrinMog Office ) 


Catauxkjce. 

The Bureau of la fan a a tloa Oh Nickel Air, OH and Water Coolers 
the Influence of Deaton and Materials upon Service By H K Upton 
(Nickel, Rfl ) Pp T* (London The Moud Nickel Co , Ltd ) 

List of Oheap Book* In many branches of Boienoe and Natural History 
(No 166 ) Pp. Id. (Iw dw i Dulau and Oo., Ltd ) 

BDH IT reamaaawar OttlAL PP> 4. Outer Steoat* B D H (Deaic 
cated Stomach.) Pp. 8. <LoMoa * The British Drag Houses, Ltd ) 
Annotated and Ctaaetfied C*tak*u* of Ancient ana Modern Books on 
JCxeofc and Applied Science. Patti Inc lading Periodical Publications, 
General nnd Collected Works, Mathematic*. (ootheran a Price Current 
of Literature, No. 896 ) Pp 169 (London Henry Sotbsraa, Ltd ) 

A New Kefraobometer tor taamlning Soar Solutions, Jams, Butters 
Oils and Fats. Pp 8. RettoctomeUn for Induatry and Research 
Pp 11 (London Bellingham and Stanley, Ltd ) 


Diary of Societies. 

, FRIDAY, May S3 

Imrrmmo* or IbaontCai^fmnmM (IkmkIoo Student* Section) 
(Annual General MeettogX %t * U.—Exhibition of a Cinematograph 
Film The Story of BafaMW BaelaoM 
Society or CaunOAL tolMii (Newcastle Section) (at Armstrong 
College, Newegatle-upaibtym at 7 60,—Dr J T Puna Chairmans 
Address^ ^ * 
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Science and the Human Factor. 

N ther present industrial depression there are 
many who regard rationalisation as on trial, 
ami question the value of large industrial combina¬ 
tions It is suggested that such combinations are 
themselves partly responsible for the increase in 
the volume of unemployment, and that they tend 
to ignore the human factor While, however, it is 
freely admitted that rationalisation may and often 
does involve a temporary displacement of workers, 
the expansion in new directions which takes place 
as a direct result of more efficient management soon 
tends to absorb more than the number of workers 
displaced 

The issue is partly obscured by the tendency in 
some quarters to confuse rationalisation with mere 
industrial amalgamation and cartels Scientific 
management is, however, a larger question even 
than rationalisation, in that it is of importance to 
industrial undertakings of every size, although, in 
theory at least/ scientific management would itself 
initiate a policy of rationalisation if the facts in 
particular cases warranted it The importance of 
scientific management under modern industrial 
conditions is, however, undisputed , and valuable 
work is being done in this field both by the Inter¬ 
national Management Institute and by the Insti¬ 
tute of Industrial Administration 

Labour has now come to realise, to some extent, 
not only that science is much more than mechanical 
invention, and that scientific research is continually 
responsible for creating new industries and fresh 
employment, but also that under modern con¬ 
ditions the application of scientific methods of 
thought to the control of industry is of the utmost 
importance In spite of the fact, however, that 
applied science has eliminated from certain of our 
industries some of the grosser forms of labour 
which were formerly accepted as a matter of course, 
and that, contrary to prediction, hours of work have 
been decreased and not increased, the essentially 
humanising influence of scientific thought and 
method m industry is still far from being appreci¬ 
ated It is noteworthy, therefore, that in the 
scientific studies of management problems which 
are being carried out by the International Manage¬ 
ment Institute, the main object is to safeguard the 
human factor and, instead of viewing man as a 
piece of mechanism, as in Taylor's system, to adapt 
the machine to the man The selected subjects for 
research have included* for example, welfare devices, 
the selection and training of workers, and accident 
prevention Efficient business management to-day 
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and any true rationalisation policy are invariably 
characterised by a careful study of the human 
factors, which are, indeed, regarded as of supreme 
importance It is now widely realised that in 
dustnal efficiency cannot be attained unless the 
conditions of work are such as to secure the health 
and intelligent interest and co-operation of the 
workers to the maximum extent 

The part played by science m securing improved 
and safer conditions of labour is often overlooked, 
but the work of the Industrial Health Research 
Board alone would demonstrate the importance of 
scientific research in this field Industrial physio 
logy, of course, is only one section of the field of 
scientific management, but it is the section m which 
the most important modern developments have 
occurred During recent years, the study of in¬ 
dustrial physiology and psychology has elaborated 
methods of preventing strikes and of promoting 
oo operation between the different organisations of 
production, which are to-day part of the scientific 
organisation of labour in America These re¬ 
searches have the same object as the strict applica¬ 
tion of Taylor s principles in factory and workshops 
The success of such work is demonstrated by the 
changed attitude of the workers, who recogmse that 
attempts made to increase production have become 
more humane and devote more attention to the 
human side and the health of the operators 

Much of the work of the Industrial Health Re¬ 
search Board is only preparatory, but conclusions 
have already been reached which involve no re¬ 
volutionary changes and, indeed, only place on a 
scientific and statistical basis the empincal prac¬ 
tices of progressive firms The value of such re¬ 
sults is demonstrated by the fact that they have 
already been adopted in certain branches of in¬ 
dustry, and more widespread acceptance would 
greatly increase their utility For example, the 
American Bedaux system, which has already been 
introduced by a number of important firms in 
Great Britain, essentially incorporates the rest- 
pause, the value of which has been so conclusively 
demonstrated by the work of the Board, and settles 
the wage of the operative on the basis of the work 
he does and the compensatory rest penod which 
should follow 

In spite of the complexity of the problem pre¬ 
sented by industrial physiology, there is no reason 
to be dissatisfied with the rate of progress On the 
contrary, the Industrial Co-ordination Committee 
appointed by the Bntislf Association at Bristol last 
year has drawn up a programme for the centenary 
celebrations in September which is designed to 
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facilitate and co-ordinate the contribution of science 
to industry and its management The programme 
includes five citizens' lectures and a senes of meet¬ 
ings to discuss such subjects as research into 
management problems, the training of managers, 
physique, posture and environment in relation to 
work, and the contributions of science to economy 
and safety in transport 

This work on mdustnal health and conditions 
of work has a definite relation to the movement 
towards industrial safety which received so large a 
stimulus from the Conferences of the International 
Labour Organisation in 1928 and 1929, and par¬ 
ticularly from the Industnal Safety Convention 
adopted at the latter Conference Industnal health 
is not simply a matter of securing that adequate 
precautions are taken in the handling of toxic 
materials or of dangerous machinery Science can 
do much to eliminate such risks, and it is well 
known that the accident rate in works where ex¬ 
plosive or highly toxic substances are handled 
under pleasures of hundreds of atmospheres or 
at very high temperatures is frequently below the 
average in industry Indeed, for every case of 
poisoning by gases or fumes in the chemical in¬ 
dustry, there are twenty-five accidents caused by 
falls or slips 

Statistics reveal that ninety per cent of industnal 
accidents are due to failure of the human element 
Such failure may be manifested in two ways In the 
first place, it is frequently due to ignorance of the 
existing dangers or of the precautions required The 
cleaning and repair of containers, to which a session 
was devoted dunng the recent National Safety 
Week m Leeds, is a pertinent example While the 
precautions to be observed in the handling of con 
tamers used for the storage and transport of such 
organic solvents as carbon disulphide, ether, ben 
zene, and naphtha are comparatively well known in 
chemical industry, largely owing to its relatively 
high percentage of scientific personnel, they are far 
from being adequately known in the large number of 
other industries in which such solvents are widely 
used The large number of trade or fancy names 
under which solvents are sold is an added danger 
and is frequently responsible for the omission of pre¬ 
cautions Even in the chemical industry itself, while 
the toxic and fire risks are well known, the danger 
of fire or explosion from the generation and accumu¬ 
lation of static electnc charges by the flow of such 
solvents through pipe fines, etc , is frequently over 
looked One of the most important problems of 
mdustnal safety is the handling of the mass of vital 
information scattered through general Scientific 
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literature and its presentation in a convenient form 
for use by those concerned 

A disaster like that at the chemical works at 
Castleford a year ago is fully investigated, but 
as many lives may be lost in a sequence of 
accidents during a year owing to a repetition of 
avoidable circumstances, without adequate pub¬ 
licity or investigation Through lack of informa 
tion as to the causes of such minor explosions or 
accidents, casualties may occur year after year in 
different* countries before effective means of pre¬ 
vention are discovered The publication, abstract¬ 
ing, and indexing of safety information is a formid¬ 
able problem and awaits an orgamsed attack by 
scientific workers, before the results of their re¬ 
searches can become freely available for the develop¬ 
ment of adequate safety measures in industries 
that are not static but continually expanding and 
changing as a result of scientific research 

Such important contributions of science cannot 
entirely eliminate the human factor in accidents 
Not only is some slight failure of the human 
element—momentary neglect or carelessness—re¬ 
sponsible for ninety per cent of industrial acoidents, 
but also accidents are always unduly prevalent 
among a comparatively small number of workers 
The evidence shows that absenteeism due to sickness 
is usually abnormally high among the same persons, 
and that on an average they are also less skilled 
at their work Generally it may be said that those 
who are most suited to their work or environment 
react the most healthily to their environment, 
whether we measure the reaction by working 
efficiency or skill, tendency to sickness, or proneness 
to accidents 

It is thus evident that vocational selection is of 
outstanding importance as much from the point of 
view of industrial safety as from that of industrial 
efficiency No more valuable work is being done 
by the National Institute of Industrial Psychology 
than that which it is carrying out in this field, 
and as a result of the application of scientific 
methods remarkable progress has already been made 
In spite of the cramping influence of unemployment 
on the application of some of the newer methods of 
vocational selection and guidance which have been 
elaborated, it has been demonstrated that we can 
at any rate avoid placing in dangerous positions 
those peculiarly liable to acoidents, and the policy 
of eliminating the unfit before and not as a sequence 
to accidents is not utopian A classification into 
risk classes according to personal characteristics 
has already been indicated as possible 

During the last century, therefore, it may be said 
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with confidence that the whole tendency of science 
has been towards the amelioration of conditions of 
work Grosser forms of labour have been elimin¬ 
ated or transformed Scientific measures of pro¬ 
tection have been elaborated which have rendered 
innocuous industrial processes which would have 
seemed incredible a generation or two ago Scien¬ 
tific research in industrial physiology and* psycho¬ 
logy is continually improving conditions of work 
so that both the health and efficiency of the worker 
are improved, and is now being applied to ensure 
that, so far as possible, young persons entering in¬ 
dustry are fitted into occupations for which they 
are temperamentally suited 

Such progress has inevitably improved the re¬ 
lations between science and labour, and those 
relations would become more intimate if scientific 
workers addressed themselves more whole heartedly 
to the work of education Upon their efforts 
the increasing expansion and application of the 
investigations of the Industrial Health Research 
Board and of the National Institute of Industrial 
Psychology largely depend The success of indus¬ 
trial safety work depends fundamentally upon the 
co-operation and enthusiasm of the scientific and 
management staff in industry Nor can the human 
aspects of rationalisation and its insistence on co¬ 
operation be more effectively served and fully in¬ 
fluence industrial developments than through the 
power which scientific workers can exert through 
their privileged position in industry and their 
devotion to that ideal of service to which the spirit 
of science is kin 


The Problem of Butterfly Migration 

The Migration of Butterflies By C B Williams 
(Biological Monographs and Manuals) Pp 
xi+473 (Edinburgh and London Oliver and 
Boyd, 1930 ) 21* net 

I riOR many years naturalists have known that 
the author was collecting material for this 
work, and have looked forward with great interest 
to its appearance His own expenences have been 
prolonged and varied—gathered during consider¬ 
able periods of residence in Tnmdad, Egypt, and 
the north-eastern area of Tanganyika Territory 
He has thus been able to compare the phenomena 
of migration presented by different butterflies in 
different parts of the world, as well as those pre¬ 
sented by the same species during successive seasons 
m the same area He has also dihgently collected 
records of migration wherever they could be found 
The difficulty in tracing the numberless references 
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to the subject must have been immense, and an ex¬ 
haustive treatment of the literature in any reason 
able time, impossible, for, as the author points 
out, “ owing to the way in which they strike the 
general public, records of large flights of butterflies 
appear to be particularly frequent m popular mag¬ 
azines, and it is recognised that many sucli accounts 
must haye been missed ” He therefore appeals to 
naturalists for help by sending references direct to 
him or by publishing the data m some convement 
journal urtder a suitable title Few things \ he 
writes, “ are more exasperating than to discover 
that one has overlooked an important record of 
butterfly migration which was described in a 
popular book, * Through Malayan Mud in a Motor ’, 
or—still more unforgivable—in a serious entomo 
logical paper entitled, let us say, ‘ New Diptera 
Nematocera from Tasmania * ! ” It is to be hoped 
that these words will receive the attention they 
deserve, and that the author will be given afl pos¬ 
sible help in his important and interesting inquiry 
The scope and general treatment of butterfly 
migration in this work may be inferred from the 
Contents, which show that, after a brief introduc¬ 
tion, the volume is arianged in five parts I , A pre¬ 
liminary discussion giving a general outline of the 
subject, and, in a second chapter, describing flights 
in progress, II , migration treated according to 
species, the evidence being given in ten chapters, 
of which the last treats of migratory moths two 
chapters, vi and vin , aie devoted respectively to 
Danaxda plexippus and Vanessa cardux, the chief 
migrant butterflies, III, migrations considered 
geographically—a single chapter, in which certain 
special areas are treated, IV , general discussion 
in seven chapters, dealing respectively with the 
nature of migratory flight, the condition and be¬ 
haviour of migrants, causes of the start, deter¬ 
mination of route and goal, comparison with other 
animals, general problems, summary, conclusions, 
and future work Part V contains an admirably 
full bibliography, followed by four indices on general 
subjects, species, countries, and authorities quoted 
It will be clear from the above abstract that the 
work is well arranged and comprehensive, and that 
any one of the vast number of records which are 
included can be easily found It is, in fact, a rich 
mine of information on a fascinating subject, and 
this leads to the only serious general criticism of 
the volume The author appears to have been bo 
intent on the j^dmirable plan of collecting and 
setting before us all the available data, that he rarely 
1 lets himself go ’ on the relatively few observa¬ 
tions which seem to be especially illuminating 
No 3213, Vol 127] 


Thus, on the interesting subject of “ Butterflies 
resting on the Sea '* (p 342), the observations of 
F Muir and J C Kershaw, although conducted 
upon moths, certainly throw more light on this aid 
to migration than any of those quoted These 
naturalists were on a voyage from Hong Kong to 
Ceram, and on Nov 29, 1908, were about 190 
miles S S E of the Lower Cochin Chma coast and 
about 120 miles from the Great Natunas “ About 
10 a m ”, Mr Muir wrote, “ we noticed many small 
moths settled over the deck and all in perfect condi¬ 
tion, as if just hatched At first we suspected that 
they were bred m the ship, but soon discovered that 
they were coming on board in numbers They 

had the power of resting on the surface of the sea— 
even in the broken water around the bows of the 
boat—and then rising and continuing their journey ** 
Sixteen small moths belonging to four species, and 
including one delicate * Plume were collected 
The naturalists believed that these had flown from 
“ the Lower Cochin China coast, and, if no bad 
weather turned up, would reach the vanous islands, 
and even Borneo, in fair numbers " All four species 
had a wide range, unaccompanied by marked local 
variation, over tropical Asia and the islands to the 
south—facts to be reasonably explained by the 
power of distribution m the manner described above 
(Proc Ent Soc Lond , pp xxxvin-xl, 1909) The 
reference to these observations is to be found in 
the bibliography but, unfortunately, not under the 
names of the observers It may be added that 
comparatively heavy moths can also rise in flight 
after coming to rest on the surface of the sea, as 
observed by C L Collenette in the Gulf of Panama 
(ibid , 3, p 65, 1928) That the resting place is 
not without danger is shown by a Hawk moth taken 
from the stomach of a fish in Suva Harbour, Fiji, 
and presented to the Hope Collection by Lieut 
L H Mosse-Robmson 

Again, the existence of a social stimulus leading 
butterflies of other species to join a migrating 
stream, a subject briefly alluded to on p 353, 
appears to be proved by another significant observa¬ 
tion made by Mr Muir, who describes “ the sweep¬ 
ing up of the non migrating butterflies on a Papuan 
island when a migratory flight from another island 
passed over it In this instance, m which more than 
a single species was involved, it is evident that the 
social stimulus, and this alone, availed to compel the 
non migrating butterflies to become migrants—with 
such success indeed that the island was compara¬ 
tively depleted of these species after the migratory 
stream had passed ” (t bid , 4, p 19,1929) In this 
instance the bibliographical reference omits the 
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observer's name and also, unfortunately, gives no 
clue to his illuminating observations 

In the important discussion (Chapter xvi) of the 
conditions determining the start of a migratory 
flight it would have been well to refer back to pp 
96 and 97, where observations on the overcrowding 
of Pienne breeding-places are quoted—those of 
Robinson in India and Pitman in Uganda—or even 
better, to have quoted or transferred the relevant 
passages The words of the last-named naturalist 
might also with advantage have been added to the 
quotation on p 97—" It struck me at once that such 
a breeding area must most certainly be the source 
of some of the numerous Pienne migrations so 
frequently witnessed in this part of Afnca ” (tbxd , 
3, p 46, 1928) The suggestion of a perennial 
source is also supported by the fact that the butter¬ 
flies sent home were shown by their small size to 
have been starved, and that similar dwarfed speci¬ 
mens had been received two years before from a 
migratory flight of the same species encountered 
far to the south of the great breeding-ground m the 
West Nile Province (the old Lado Enclave) so 
graphically described by Pitman (ibtd , p 46) 
Referring to the overcrowding witnessed by Robin¬ 
son and Pitman, the author writes on p 97 “There 
is little doubt that it is from such mass breeding 
areas that flights start, but apparently m both these 
cases conditions were not, or had not been, suitable 
for bringing about a migration If one such area 
could only be watched for a continued period we 
might learn much as to the origin of migration M 
Until such prolonged observations can be carried 
on, we shall rarely be offered the direct evidence 
of flight from an overcrowded area Occasionally, 
however, by a happy accident a naturalist has been 
present at the cntical period Thus, Sir Guy Mar¬ 
shall has recorded that the migration of another 
Pienne butterfly {Catopsiha florella) was actually 
taking place from a Rhodesian valley where the 
conditions were those deacnbed by Robinson and 
Pitman (tbxd ,p xiv, 1921) Here, too, it would have 
been well if this bnef but important record had been 
quoted and referred to m the bibliography under 
the name of the observer 
A few points of systematic interest and a good 
many mistakes m the spelbng of names, although 
but a very small proportion of those which appear, 
will require adjustment in a later edition Thus, 
Danaxda pkxxppus, the great North Amencan 
‘ Monarch ’ which has spread to so many parts of 
the world, is treated on p 149 as if it were the same 
species as a much smaller Danaine, the Oriental D 
genutxa Although the two butterflies are closely 
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related and the latter represents the Old World 
ancestor of the former, there can be no doubt that 
they are now entirely distinct Lxbythea, which 
has unfortunately given its name to a sub-family 
(Libythein®) of the Erycmidae, as shown on p 242, 
has now been removed from this family and placed 
among the Nymphalidee The following mistakes 
in spelling were noted hmntacea for hmnxace (36, 
80), camadera for camadeva (40), erxthromvs for 
enthonxus (49, 460), Pxnacoptenx for Pinacopteryx 
(99), gtdaca for gxdxca (106), aglaxce for aglaxa (116), 
napae for rapae (126), Synchlce for Synchloe (126), 
Telechxna for Telchinia (240), andromycha for 
andromache (240), Cymalhce for Cymothoe (286, and 
oe elsewhere), Sarangesia for Sarangesa (401), be re* 
ntca for berenice (403), vxtelhne for vxtellina (408) 
These collected errors will create an unfair im¬ 
pression unless it is remembered that they are very 
few as compared with the great number of names 
printed in the volume Nearly all the verified refer¬ 
ences were found to be correct, although “ Car¬ 
penter ” did not appear on page 137, given in the 
index Also, the reference on p 354 (1 8) to a pub¬ 
lication in 1922 should have boen given as 1921, 
correctly quoted m the bibliography 

The preparation of this most valuable work has 
been an immense labour and its appearance will 
lead to rapid advance in our knowledge of the sub¬ 
ject, leading to that noble fate which the late G H 
Verrall described in arresting words “ The finest 
monograph is the one which will be soonest out of 
date 1 ” EBP 


Robert Hooke 

Early Science in Oxford By R T Gunther Vol 8 
The Culler Lectures of Robert Hooke Pp vu +■ 
xu + 391 + 18 plates (Oxford The Author, 
Magdalen College, 1931 ) 25* 

OBERT HOOKE was an Oxford man, for he 
was a servitor at Christchurch, and an 
assistant to Boyle there, before he came to London 
to work for the newly founded Royal Society 
Hence the appropriateness of this volume, which 
might otherwise escape us, for Hooke, hvmg all the 
best known period of his life at Gresham College, 
as Gresham professor, and as Curator of Experi¬ 
ments to the Royal Society, as surveyor of the City 
of London and architect of some of its buildings, 
even as a Westminster boy, seems essentially a 
Londoner 

The Cutler Lectures, which were founded to 
give Hooke “ wherewith to scolay ”, offered an occa¬ 
sion for him to publish his many sided ideas As 

Y 1 
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Dr Gunther says, the volume in which they are 
collected has now become exceedingly rare Hence 
he has reproduced the whole in facsimile, or 
nearly in facsimile, for, though every page and 
diagram has been photographed, there is almost as 
wide a difference in flavour between this book and 
the original of it as there would be between the 
original Robert Hooke and a modem waxwork 
image of him Still, we have Hooke’s words, and 
they deserve some attention, for he was a very 
remarkable man, and has passed into the history 
of science as a jealous and querulous claimant for 
originating discoveries that other people perfected 
It is quite possible that Hooke was a difficult 
man m his personal relations , but there is nothing 
in this volume to justify the reputation that has 
clung to his memory so jiersistently His mind was 
one of extraordinary fertility, and there seems to 
have been no branch in the seething physical dis 
coveries of the second half of the seventeenth 
century in which he did not mingle, and to which 
he did not contribute Hence he usually found 
himself m competition with others , but even in 
the controversy with Hevelius on the advantage 
of using optical aids to enhance the value of the 
divisions of an astronomical instrument, he was not 
only right, but also appears to have written no 
word that was less than civil or that one would 
wish to withdraw Nor, in saying so, need we allow 
for the somewhat ferocious manners his times per¬ 
mitted Everyone knows that he was inventive 
and industrious, but not everyone that he wrote as 
a man of careful, judicious type, who knew exactly 
where theory ended and what could bo done with 
the practical resources then at command 

Hooke’s misfortune was that he covered the 
whole field of scientific curiosity, and that in every 
branch of it there were better, if more limited, men 
than he He was a good astronomer, but Hevelius 
and even Flamsteed were better He appears to 
have been a beautiful mechanic, with a fine sense 
of design, but the brothers Constantine and Christian 
Huygens were even finer He was a distinguished 
architect, but not to be mentioned with Wren 
Finally, he had a penetrating insight into physical 
theory, only to be utterly outclassed by Newton 
‘ Hooke's Law ’ for the restitutive force of 
springs, with its application to the production of 
synchronous watch balances, and the bending 
moment for beams, we find here Though many 
of the other ^patters are controversial, and need 
not now ooncem us, possibly the most remarkable 
of his anticipations is that contained in the first of 
these lectures It is largely unknown, because its 
No 3213, Vol 127] 


outcome was negative It is a search for stellar 
parallax, as a practical verification of the Coper 
mean theory, such as afterwards led Bradley to the 
discovery of aberration, and it is conducted on 
exactly the same star, y Dracoms, and by exactly 
the same method, a fixed vertical telescope It was 
carried out with all the thoroughness and fore 
thought and skilful design that would have ensured 
success, had it been anywhere within reach 

R A S 


Surveying Methods 

(1) Applied Aerial Photography By Capt Ashley 
C McKinley With a Chapter on Oblique Aenal 
Surveys (Canada), by A M Narraway Pp 
xiv+341 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1929 ) 
25$ net 

(2) La tapographie sans topographer trade de 
photogrammetrie Par F Olhvier Pp xvm + 
301 (Paris Editions de la Revue d'Optique 
theorique et mstrumentale, 1929 ) 42 francs 

(3) Mesure optique des distances et methode des 
coordonndes polaires aver etude spectate du tacheo* 
mHre auto reducteur Bosshardt Zeiss Par Ro 
dolphe Bosshardt Traduit par Prof Maurice 
Delessert Pp 172 (Geneve Georg et Cie, 
1930) np 

(1) rriHE title of the first of these books is ill* 
-L chosen The subject is the technique of 
air photography for topographical purposes There 
are brief excursions into map reading and plotting, 
but they, like the bibliography, are but notes by 
an amateur for amateurs On the other hand, 
the technique of flying, photographing, develop* 
mg, indexing, ‘ mosaicing ’, and the like, shows the 
hand of an experienced and practical man Mr 
McKinley knows his own subject He is an 
enthusiast, for he thinks that the “ exclusive use 
of ground surveying will become obsolete ” 
On the other hand, he realises that “ no one factor 
has retarded advancement so much as the 
assertion of exaggerated claims ” He writes for 
an American audience, describes American aircraft 
and cameras, and uses such words as “ restitution ” 
(of air photographs) and such expressions as 
“ dividing the polycomc projection into rectangles ”♦ 
Enough has been said to show that Mr McKinley's 
book will be a useful one for pilots and photo¬ 
graphers , but of small value to the surveyor who 
hew to apply these photographs to his map-making 
A final chapter by Mr Narraway, Dominion Land 
Surveyor of Canada and Aenal Surveys Engineer, 
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describee the perspective grid (oblique photo* 
graph, small scale) mapping method, originally 
suggested by the late Dr Deville and used with 
such suocess m the mapping of the Laurentian 
Plateau 

(2) Commandant Ollivier deserves our thanks 
He deals with ground photo surveying—from 
Laussedat and Deville to Van Orel, and from 
photogram me try to the stereoautograph—and he 
promises another volume to deal with air photo 
survey History, instruments, precision, errors, 
methods, processes, and results are all as clear and 
logical as one expects from the best French books 
It is perhaps not very important that the author’s 
lack of interest m foreign methods and personalities 
is equally French 

This is, for its compass, the clearest guide to the 
subject which has appeared It is all to the good, 
too, that Commandant Ollivier is an enthusiast 
The comparisons with ground methods are, how¬ 
ever, exactly on a parallel with those of Deville 
Neither the one nor the other knows how small scale 
topography should really be done But that is not 
the point Anyone who wants the theory and prac¬ 
tice of photo surveying can get it from this book, 
and will be very interested , but let him remember 
two points which are not brought out First, you 
cannot survey if you cannot see, and therefore 
you cannot use photo surveying in a forest or m a 
flat country of hedgerow timber , and secondly, 
photographic methods are essentially medium 
scale They offer little, if any, advantage to tho 
property surveyor or the small scale topographer 

(3) Here we have a Swiss book on a third, equally 
important, aspect of surveying, that of optical 
methods of measuring distance—methods which 
lend themselves obviously to a subsequent plotting 
by polar co-ordinates British surveyors of the 
past were content to class tachymetry as a method 
giving, roughly, errors of the order of one part in 
five hundred Modem telemeters (for whioh the 
base, or graduated staff, is held horizontally, thus 
escaping the troubles of unequal refraction) have 
greatly increased its possibilities Were Great 
Britain faced with original property surveying at 
the present time, there is no doubt that optical mea¬ 
sures would be given their chance, and engineers 
and other large scale surveyors will do well to 
explore their possibilities 

Mr Bosshardt’s book is well designed, clear, and 
definite in its analysis of errors and description of 
instruments, and those who read French with 
greater facility than German will find excellent 
readmg m Prof Deleseert’s translation 
$fo 3213, Vol 127] 
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Our Bookshelf. 

A List of Official Chemical Appointments compiled 
by direction of the Council of the Institute of 
Chemistry and under the supervision of the Publica¬ 
tions Committee Seventh edition, revised and 
enlarged Pp 402 (London Institute of 
Chemistry, 1931 ) n p 

“ Official Chemical Appointments ”, now in its 
seventh edition, has firmly established its right to 
a place on the most accessible shelf of the chemist’s 
library Moreover, since it catalogues the personnel 
of professional chemical services in connexion with 
State and municipal administration, it is consulted 
with increasing frequency by official, educational, 
and commercial authonties The new edition of 
some 400 pages, compiled under the auspices of the 
Institute of Chemistry, is divided mto four parts 
The first gives information concerning the activities 
of official establishments employing chemists in the 
British Isles, with a list of holders of the appoint¬ 
ments (with degrees and universities) In this 
section are found, for example tho universities and 
schools, Government departments, water boards, 
industrial research associations, the National 
Physical Laboratory, public analysts, etc , and 
similar appointments in Northern Ireland and the 
Irish Free State In the second part, appoint¬ 
ments in the Empire overseas are recorded 

The third portion deals with societies and institu¬ 
tions, briefly referring to their objects, regulations 
for admission, etc , as well as mentioning the names 
of their officers The fourth section contains a 
list of acts of Parliament, orders, regulations, etc , 
affecting official chemical appointments, and is 
followed by indexes of names and places, unfortun¬ 
ately marred by long errata lists arising from the 
printer’s oversight Subsidiary to its real utility as 
a book of reference are the pleasure which one may 
find in a study of the movements of one’s former 
colleagues and acquaintances and the interest to be 
derived from the unexpected association of names 
with places 

God and the Universe Eddington , Jeans , Huxley 

and Einstein By Chapman Cohen With & 
Reply by Prof A S Eddington (Issued by the 
Secular Society, Ltd ) Pp 133 (London The 
Pioneer Press, n d ) Paper, 2 s , cloth, 3s 

The issues raised in this book are too important 
to be discussed casually in a few lines The rela¬ 
tion between religion and science is, of course, a 
very old problem But the amazing developments 
of physical theories ore apt to give a new setting 
to it When scientific workers find themselves in 
a philosophical mood, they indulge in offering their 
readers some tentative suggestions about the theo¬ 
logical extension of their particular science So 
we get Eddington’s scientific approach to religion, 
Huxley’s religion without Goa, Jeans’s mathe¬ 
matical God, and perhaps Einstein’s Spmozistic 
God Philosophers should be thankful to men 
of science for such indications, the more so as 
they are not forced upon one by their authors with 
the same mental pressure often displayed by 
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raetaphysicists Because scientific workers do not 
present their conclusions in this respect as binding 
and final, philosophers must return the courtesy 
and treat them, for example, in the same dignified 
spirit as that Bhown m Sir Arthur Eddington’s reply 
to Mr Cohen’s criticisms His case would have 
been perhaps stronger if Mr Cohen had shown 
more modesty and less partisanship in his state¬ 
ments and in ms professional defence of materialism 
and free thought But when he starts off by pro¬ 
claiming that after his criticisms of “ very many ” 
books by scientific workers aiming at reconcilia 
Lon of science and religion, their authors decided 
generally that “ discretion was the better part ” 
and that “ silence m their case spelt safety one 
may pertinently wonder whether Mr Cohen should 
be taken as a safe guide in philosophy, and whether 
he is qualified to pay compliments to that section 
of the Christian clergy whom he denounces as 
“ dishonest ” for acclaiming these men of science 
as being witnesses on behalf of God T G 

Acoustics of Buildings including Acoustics of 
Auditoriums and Soundproofing of Rooms By 
Prof F R Watson Second edition, revised 
Pp x +155 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1930) l£to net 

It is not a great many years ago since the satis¬ 
faction of acoustical requirements was purely a 
matter of empiricism Here and there a scientific 
worker such as Rayleigh could explain the under¬ 
lying principles , but seldom could an acoustic 
triumph, like the Free Trade Hall, Manchester, 
be acclaimed, nor could dependent data be ob¬ 
tained even from that , consequently, neither 
analysis nor synthesis came to our aid and archi¬ 
tects were but blind leaders of the blind Wallace 
Sabme, however, introduced a new era into acous 
tical research, and now it is by no means uncommon 
to secure buccoss Prof Floyd Watson’s treatise 
is a welcome contribution to the synthetic treat¬ 
ment of the subject Whether it is better to secure 
original acoustic satisfaction or to correct acoustic 
failures, admits of no argument In either case, 
the author’s work has the ment of showing the way 
The value of wires and sounding boards is almost 
entirely discounted in the fight of modern investi¬ 
gation The concluding argument is interesting, m 
its recommendation that Sabine’s advice (remem 
bering the varying size of the audiences) to effect a 
compromise, is the desirable procedure For prac¬ 
tical purposes the use of the different sound 
absorbing coefficients is of the greatest value 

P L M 

The Annual Register a Review of Public Events 
at Home and Abroad for the Year 1930 Edited 
by Dr M Epstein (New Senes, Vol 172) 
Pp xu+313 + 176 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1931 ) 
30* net ^ 

The new issue of this useful W>k follows the usual 
lan of arrangement, which, combined with a 
etailed index, make reference ^easy The bulk 
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of the volume records the political and social 
history of Great Britain, the Empire, and other 
countnes The sum manes are both full and 
readable, and omit no matter of importance m any 
part of the world The second part is devoted 
mainly to retrospects of literature, science, art, 
law, and finance aunng the year 
Science has ten pages for its share, divided 
between the biologioal sciences, including anthro¬ 
pology, and the physical sciences Much interest¬ 
ing matter and many broad views are crowded 
into these pages, and some of the more important 
books of the year are mentioned The pubfio 
doc undent printed in full this year is M Briand’s 
memorandum on the organisation of a regime of 
European Federal Umon, with the report by the 
French Government on the inquiry The volume 
concludes with biographical notes of eminent 
persons who died during the year 

Number the Language of Science By Prof 
Tobias Dantzig Pp xi + 260 + 11 plates (Lon¬ 
don George Alien and Unwin, Ltd, 1930) 
10 s net 

The author of this interesting book has achieved 
a difficult task with much distinction, m showing 
that number, which is considered as the 4 driest' 
topic on earth, could be made the basis of a pro¬ 
foundly human story From the use of finger-pnnts 
to the invention of transfimte numbers, we are 
told how the theory of numbers, bom m religious 
mysticism, has passed through a period of erratic 
puzzle solving before it acquired the status of a 
science Yet the book is not a technical history of 
the subject, so that it should interest not only 
mathematicians but also the wider circle of those 
who like to ask themselves how science has come 
about Symbols are scarcely used , but the his¬ 
torical method has been freely introduced to bring 
out the r6Ie intuition has played m the evolution 
of mathematical concepts This novel and pleasant 
presentation of an intricate subjec t is a great credit 
to its author T G 

L y Art nhgre d VExpositwn du Palais des Beaux - 
arts du 15 novembre au 31 decembre 1930 Par 
J Maes et Dr H Lavachery Pp 32+48 
planches (Pans Les Editions G Van Oest, 
1930 ) 30 francs 

This book, primarily a guide to the section of 
Negro art in an exhibition held at Brussels at the 
end of 1930, consists of two bnef but adequate 
essays on the mam characteristics of African art 
M Maes deals with the sculptural art of the Belgian 
Congo, and Dr Lavachery with that of the re¬ 
mainder of Africa a not unfair division of labour 
in view of the importance of the Congo as an art 
centre It will be remembered that from here 
came the wooden statuettes which have had such 
a marked effect in modern European art and 
aesthetics The plates figure a large number of 
examples Excellent as is the text within its 
limits, the plates alone make this something more 
than a mere guide-book and worthy of permanent 
preservation 
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Letters to the Editor. 

[The Editor dots not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return , nor to correspond with 
the tenters of, rejected manuscripts intended for this 
or any other part of Nature No notice w taken 
of anonymous communications ] 


Atomic Weight of Gcetium 4 Use of the Word 
* Mass-spectrograph' 

The first mass spectra obtained from caesium by- 
means of a hot anode showed only one line of mass 
number 133 As I pointed out, 1 the conditions of the 
experiment precluded any accuracy of measurement 
sufficient to deoide whether the chemical atomic 
weight then and since accepted, 132 81, did or did 
not represent the weight of the atom Quite recently, 
K T Cambridge, 1 using Dempster's method of 
analysis, has confirmed the simplicity of caesium to 
such a degree as to make him confident that no other 
isotope exists to the extent of 0 3 per cent As he 
points out, on this view the atomic weight of 132 81 
would imply a packing fraction of - 14 3 Such a 
figure would be so completely abnormal that it seemed 
desirable that it should be tested by direct and trust 
worthy means 

The obvious method is to photograph Cs 133 be 
tween Xe 132 and 134 To be really convincing, the 
lines must be produced during the same exposure, and 
as the alkali metals and the inert gases are, from the 
point of view of mass ray technique, the extreme and 
mutually exclusive types of element, this is by no 
means easy After many trials, I have now succeeded 
m making a form of discharge tube capable of pro 
ducing the anode rays of caesium at the samo time as 
the gas rays of xenon Furthermore, by vaiying the 
quantity of the latter element present and the times 
of exposure, mass spectra have been obtained which 
enable the masses to be compared with an accuracy 
of 1 in 10,000 The results are conclusively against 
any abnormality If we assume the packing fraction 
of xenon to be - 5 3 ± 2 0, as already determined, that 
of caesium is - 5 0 ± 2 0, the weight of the caesium atom 
<O w = 16) is 132 033, and using Naud^’s factor of 1 25 
in 10,000 to transform to the chemical scale we get 

At Wt of C»sium = 132 91 ± 0 02 

In further reference to Bambndge’s letter, I should 
like to lodge an objection to his application of the 
word * mass spectrograph * to Dempster’s form of 
analysis This word I corned m 1920 to describe an 
instrument which by its peculiar sequence of electric 
and magnetic fields eliminated the effect of varying 
velocity and gave a spectrum dependent upon mass 
alone Dempster’s apparatus, described two years 
earlier, is essentially an application to the analysis 
of positive rays of the well known and widely used 
principle of semicircular magnetic focusing Such 
an instrument gives a magnetic spectrum which 
depends upon momentum and not upon mass per se 
The fact that it is the standard method for determining 
the energies of beta particles makes this sufficiently 
Obvious The use of the word mass spectrograph, 
unqualified in any way, to an apparatus not using in 
any manner the principle implied in it, appears to me 
to be a misleading and undesirable practioe 

F W Aston 

Cavendish Laboratory, Cambridge, 

May 16 


i 
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Petroleum and Alpha Radiation * 

In Nature of Feb 28 (127, p 317) reference was 
made to my recent address before the American 
Association for the Advancement of Science, 1 as 
reported by Science Service Lest the 4 novelty 1 of 
the possible r61e of alpha radiation m the interaction 
of hydrocarbons in the earth’s crust obscure its true 
relative importance, I should like to make a further 
communication and to suggest a new way of account¬ 
ing for the absence of freenydrogen in natural gases 

In the first paper of Lmd and Bardwell on the 
aotion of alpha particles on saturated hydrocarbons, 1 
it was pointed out that similar reactions must take 
place in the earth’s crust if conditions exist where 
alpha particles bombard hydrocarbons While these 
conclusions were then based on experiments with 
gaseous hydrocarbons, there was indirect evidence 
that the reactions extend also to the liquid members 
More recent work by W T Richards* in the laboratory 
of Sir Ernest Rutherford gave direct proof that this 
is true not only for liquid but also for solid paraffins 
and that hydrogen is the principal gaseous product 
Calculations from Richard’s results 4 showed that 
even the quantitative yield of hydrogen per ion pair 
is certainly not less than half of that m the gases 

Hydrogen is therefore the most abundant gas pro¬ 
duced by the reaction, and since Lmd and Bardwell 
had shown 6 that it does not interact further with 
unsaturated hydrocarbons under alpha radiation, it 
becomes an important criterion of reaction unless it is 
removed m some other wav 

The fact, however, that free hydrogen is conspicu¬ 
ously absent in natural gases (excopt in some volcamo 
regions) led us to conclude that the problem of its 
disposal must be met before even a partial radioactive 
origin of petroleum could be accepted Under cata¬ 
lytic conditions which are quite possible, hydrogen 
could recombine with liquid unsaturates, but this 
would account for less than half of it, assuming the 
initial hydrocarbons to have been saturated, since all 
the hydrogen liberated in condensation to higher 
saturates would still remain free 

If, however, the original hydrocarbon (or hydro¬ 
carbons) be assumed to have been unsaturated (or if 
unsaturates have boen produced from saturates by 
the thermal elimination of the necessary amount of 
methane), the complete catalytic removal of hydrogen 
under high pressure and high temperature conditions 
becomes possible, because tho amount of hydrogen 
liberated by alpha rays is much smaller from the un¬ 
saturates—far less than the amount required for 
saturation Moreovor, wo do find petroleum to con¬ 
tain unsaturated members, possibly indicating an 
initial excess of unsaturation 

Although this suggestion as to disposal of the 
hydrogen may be regarded as making the radioactive 
origin of part of our petroleum more probable, the 
abundance of methane in natural gases associated with 
petroleum seems to indicate that tho thermal inter¬ 
action of hydrocarbons at high pressures and tempera¬ 
tures suggested by Prof H A Wilson • is perhaps the 
more prolific source of petroleum, since, according 
to his theory, methane would be the lower terminal 
member 

The recent note on this subject in Nature also 
raised the pertinent question “ is radioactivity a 
potential function m the type of environment and at 
the comparatively shallow depth in the crust which 
modem views seem now to imply for the birth of the 
oil globule ? ” It scarcely appears possible to answer 
this question definitely, but certainly we would not 
be justified in a negative answer The distribution 
of a low radium content in the earth’s crust is so 
general and so constant that its action extended over 
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The state of }>olansation of the Roman lines has 
also been studied with the gases carbon dioxide and 
acetylene It is found that the strongest lines 
ascnbablo to a linear vibration of the molecule are 
nearly completely juilanaed The ‘ wings ’ apj>eanng 
on either side of the oxciting mercury lines, which 
represent the rotational Raman spectrum, aro, 
howovtr practically unpolarised, as is to be expected 
from the theoretical work of Munnebatk 6 

S Bhac avantam 

210 Bow Bazar Street, Calcutta, 

April 18 

> Zeit f rim ,64 173 , 1030 
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Forestry Research in Great Britain 

I should like to support the plea put forward in 
the recent article on foiestry lesearch in Groat 
Britain (Nature, May 10 p 720) that the Foiestry 
Commissioners should in future take greater cognisance 
of research on the basal pi oblems of pure science that 
underlie successful afforestation As chairman of the 
Research Committee of the British Association which 
has been the means of providing Dr M C Rayner 
with a small measure of assistance for hei reseatches 
on tiee mycorrlnza, 1 have been brought into intimate 
contact with one of the fundamental problems that 
concerns the establishment of foiests on land hitherto 
devoid of trees 1 have been greatly impressed with 
the urgent need for moie adequate facilities for this 
woik than can be provided by the very limited funds 
of the British Association, anil I ventuie to ex 
press the hope that the Forestry Commissioners will 
give sympathetic consideration to the desirability of 
assisting these investigations 

F T Brooks 

Botany School, Cambridge, 

May 18 


The Form of Faecal Pellets and Specific 
Identification 

Tn the differentiation of closely allied species, any 
additional character which may help to separate them 
u ill be of value In the case of ascidians, for example, 



Fio 1 —Fffical poliot of Oibbula magus 


much help is obtained from the nature of the eggs 
A character, however, winch has not previously been 
made use of is the nature of the faeces While in many 
oases these are either shapeless or else of very van , 
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able shape, a large number of animals have faeces of a 
qiute distinctive type The specific character of the 
faecal pellets may he either m differences of their 
general shape or else m details of surface sculpture, 
the latter often being exceedingly elaborate, as in the 
example shown m Fig 1 » 

While wo have as yet investigated the tieces of 
only a limited number of species, the following ex¬ 
amples of some of the animals which may be thus 
differentiated is suggestive of the value of the method 
Nucula mttda, N nucleus , N sulcata, N tenuis, 
Syndosmya alba , & mttda , Gtbbula cineraria, G 
magus, Calhostoma zizyphmus , Canthandes clelandi, 
Acnujea mrginea , A testudinalis, Ascxdea venosa, 
AsadxeUa scabra 

Wo hope to give an ar count of some of these fcecal 
pellets in the near future, but meanwhile we suggest 
the value of examination of faices, to those requiring 
additional characters for the definition of species 

Hilary B Moork 

Marine Biological Station, 

Port Erin, I O M 


Flint Implements of Lower Paleolithic Types 
from Northern Ireland 

During a recent visit to Northern Ireland, one of 
us (J P T B ) found in gravel lying between two 
Boulder ClayH exposed in the valley of the River Carey, 
and in glacial gravel in the Dun valley, in Co Antrim, 
a scries of flint implements of Lower Palaeolithic types 
Other examples of these specimens, easily distinguish¬ 
able by their forruH, condition, and flaking from later 
artefacts, as well as from naturally flaked stones, were 
also discovered m certain post glacial gravel spreads 
of these two rivers 

Tlie ancient implements referred to are denvatives 
in both senes of deposits, and their tme antiquity is, 
from a geological point of view, therefore, unknown 
An examination of the specimens, however, demon 
strates that they comprise forms which at other sites, 
in East Anglia for example, are recognised to bo of 
Early Pleistocene date As is known, 1 at this epoch, 
over very wide areas of the earth’s surface, 2 the evi 
dence is clear that ancient man was engaged in making 
coarsely flaked hand axes by means of a skilful de 
velopment of the earlier rostro carinate implements 
It is, theiefore, of considerable interest and import 
anee to observe that these newly discovered specimens 
from Northern Ireland comprise coarsely flaked hand- 
axes of rostroid forms, and rostro cannates 

The manner in which these implements were made 
in Ireland is precisely similar to that in which others 
were formed during the epoch of the Cromer Forest 
Bed of East Anglia, in Palostino, in South Africa, 
and in India In view of this significant fact, we feel 

i ustifiod in claiming that flint implements of Lower 
^Iteolithic (Early Chellean) types nave now been dis 
covered in Northern Ireland, and we proposo in the 
near future to publish a detailed account of this dis¬ 
covery It is well also to recall that, many years ago, 
the late Mr W J Knowles claimed to have found 
Palaeolithic implements in the so called 25 ft raised- 
beach of Northern Ireland The majority of these 
specimens, of Palaeolithic forms, one of us (J P T B ) 
would, however, not accept as of this antiquity, 
though we consider it probable that a few of them are 
to be relegated to Palaeolithic times 

J Reid Mom 
J P T Burch ell 

May 0 

1 Jour Roy Anihrop Inst , vol 41, 1021, and vol 55, 1025 
1 Jour Roy Anihrop Inst , vol 60, 1080 
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The Peking Skull * 

By Prof G Elliot Smith, FRS 


W ITH characteristic promptitude, Prof David¬ 
son Black has now provided us with a full 


▼ f son Black has now provided us with a full 
report upon the features of the Peking skull, giving 
a detailed description of its external form, illus¬ 
trated by 16 photographic plates (each photograph 
provided with a transparent explanatory drawing) 
and 37 text figures The drawings represent exact 
orthogonal projections not only of the type skull 
but also of the second skull of Sinanthropus, the 
finding of which was discussed in Naturk of 
Aug 9, 1930 (p 210), and of a series of other fossil 
human skulls The purpose of this comparison is 
to define the distinctive characters of Sinanthropus 
and to emphasise the contrasts in size and pro 
portions that differentiate it from 
Pithecanthropus and the senes of 
Neanderthal skulls An elaborate 
senes of measurements is provided, 
together with a statistical analysis > 

of the significance of the figures, in ^ 

comparison with those of other fossjl /jggr 

human types, as well as of representa 
tives of modern races of men Hence 
complete data are now available to f > 

enable the anthropologist to realise j 
the distinctive features of the Peking / ^ 

skull and the reasons which induced 
Prof Davidson Black to differentiate 
it from all other known human types 
and assign it a distinctive generic rank 
The history of the finding of the 
skull by Mr W C Pei on Dec 2, 

1929, has already been told in Nature * , 

(Mar 22, 1930, p 448) It was not 

until four months later that Dr Black completed the 

K bss of removing from the surface of the skull the 
mass of travertine in which it was embedded 
He then began to make casts and photographs 
of the specimen and to prepare the preliminary 
reports After this was accomplished, he set to 
work to expose the interior of the skull, and 
in this he was inspired by the motive of pre¬ 
serving if possible the natural endocramal cast 
Fortunately, this was possible because the bramcase 
was fractured, enabling the bones to be removed 
piecemeal Moreover, the skull is that of a young 
adolescent, whose age, in Dr Black’s opinion, 
corresponds to that of a modern child between 
the time of eruption of the second permanent molar 
teeth and the attainment of adolescence, say 15 i 2 
years Thus it was possible easily to disarticulate 
the constituent bones This work lasted until well 
into the summer of 1930, when Dr Black succeeded 
m removing the cranial bones from the surface of 
the endocramal oast and then reconstituted each 
individual bone, and eventually rearticulated the 
skull with more precision than it had at the time 

* Davidson Black* On an Adoleaoent Skull of Sinanthropus 
PeHnmrts In Comparison with an Adult Skull of the same Specie* and 
with other Homlnfd Skull#, Recent and Fowii ', Pakeontolog ta 8\ntea, 
Peiping^ April 2$ ^98?*?° * ( pe *P in * Geological Surrey of China, 
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when it was found Before doing so, however, he 
made photographs and models of each separate 
bone, and took X ray photographs to display the 
sinuses and other details in the texture of the bones, 
such, for example, as the labyrinth in the temporal 
bone Then the skull was rearticulated and an 
artificial cast made of the cranial cavity 

The present monograph describes the external 
surface of the skull and each individual bone The 
description of the endocramal cavity and cast which 
Prof Davidson Black has obtained of it will be 
discussed in a second monograph that is now in 
course of preparation 

In July 1930 a large part of a second bramcase 


COMPARISON OF THE TWO PEKING SKULLS ^ 
Shaded section—adolescent youth 


UNSHADED 


-LOFTIER WOMANS SKULL 


1 id J —Median longitudinal projections of the Peking skulls x t 

the was obtained from certain blocks of limestone 
the whioh had been brought into the laboratory m 
ed October 1930 In his monograph Dr Black gives 
phs full details of the comparison of the two skulls and 
ary the evidence upon winch he relied to interpret the 
to sexual characters and ages of the two individuals 
tnd The skull obtained in December 1929 he now 
>re- regards (for reasons set forth in full in this report) 
ist as that of a youth in a stage of development 
ase between puberty and adolescence, and the second 
ml skull that of a woman Partial obliteration of the 
mg left side of the coronal suture suggests that the 
on, latter was an adult, possibly more than ten years 
een older than her companion In the accompanying 
)lar diagram (Fig 1) Prof Da\idson Black’s drawings 
[ 2 of median longitudinal projections of the young 
ate skull (shaded) and of the adidt (female) skull have 
veil been superimposed The female skull is slightly 
led thinner than that of the youth and is also larger, 
j of being somewhat higher and longer than the male 
ich skull (Fig 1) and presenting other differences which 
the are probably expressions of the difference m sex 
me In view of the claims put forward by certain 
writers that the Peking skull should be included in 
^ the genus Pithecanthropus or, alternately, in the 
species H neanderthalensis , Prof Black has devoted 
1 a large amount of attention to the comparison of 
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the projections of the skulls of Pithecanthropus and not make much use of it for comparison He doee, 
the various representatives of the Neanderthal however, emphasise the fact that the peculiarly 


species By means of statistical comparisons he develo 


has made out a conclusive case in justification of Peking skull resembles in certain important features 


iro-mfenor parietal boss in the 


the necessity of making a new genus and species 
for the reception of the Peking skulls 
While it is evident that the crania of Sinanthropus 
and Pithecanthropus resemble one another (Fig 2) 
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-Mid sagittal skull contours nf Smanthropu* and Vxtheccmtkropus 
left normu lateralis \ku 1 


much more closely than they do any other human 
type, it is no less certain that they differ from one 
another in point of size, proportions and detail to 
a degree amply sufficient to proclaim their genenc 
distinction Jt is a remarkable fact, Prof Black 
adds, that in all its cranial parts Pithecanthropus 
shows * evidence of an archaic specialisation m 
marked contrast to the evidences of archaic general 
rnation so abundantly preserves! m the ciama 
and teeth of Sinanthropus ” In other words, the 
apparent primitivonoss of the Java fossil is in part 
probably due to degenerative changes responsible 
for the uncouth shape of the skull, which presents 
so striking a contrast to the elegant and undjstorted 
braincase of the Peking man Apart from its 
massive supraorbital torus and reduced third molar 
tooth, the Peking skull presents no highly special 
ised features On the contrary, its general propor¬ 
tions, the morphology of the teeth, and the features 
of the tympanic and other individual elements of 
the skull, all provide evidence that Sinanthropus 
was a generalised and progiessive type 
Prof Black does not devote much attention to 
the comparison with the Piltdown skull The pur¬ 
pose of the present work is to provide anthropo 
logists with a detailed description of his specimen 
and an exact comparison with other specimens of 
unquestioned and generally recognised authenticity 
For this reason, as well as to avoid partiality, he 
uses the data collected by Dr H Weinert in the 
case of Pithecanthropus , based upon the study of 
the a< tual fossil, with information provided by Prof 
Dubois in amplification Similarly, for the Neander¬ 
thal skulls Dr Black relies on the data and figures 
provided by Dr G M Morant As, unfortunately, 

A 1 4 11 ^ J LI J Li A I 1 # 


the similar, if less obtrusive, development of the 
Piltdown parietal He also directs attention to the 
similar thickness of the skull in the genera Sin¬ 
anthropus and EoanthropuSi but points out that the 
range of unevenness in thickness of 
the Peking skull presents a marked 
contrast to the more uniform Pilt¬ 
down fragments 

\ L Although Dr Black himself has 

—refrained from instituting detailed 
" \ comparisons with the Piltdown skull, 

\ it is interesting to compare (Fig 3) 

\ the transverse section he provides 

\ of the skull of Sinanthropus (the 

_A. thick lines) with a section made in 

/ the corresponding plane (auditory 

y meatus) of the reconstruction of the 

Piltdown skull (the larger shaded 
area) made by the late Prof John 
Hunter This section, hko the view 
ithropus °f the two skulls from the posterior 

aspect, brings out the essential iden 
tity of their architectural plan m a 
most striking way, and reveals a similarity of form 
and proportions which is unexpectedly close Apart 
from the difference in thickness, the adult skull of 
Sinanthropus approaches even nearer to the Pilt 
down skull in some respects Thus (see Fig 1) it is 
loftier than the type skull and its height is identical 
with that of Eoanthropua but the latter is consider¬ 
ably wider and correspondingly more capacious 



i —~ — — £ -- ■■— — i— - -—- ——* v r" ^ t ^ 

logists with a detailed description of his specimen , ar*,™ofp,kin H andruuiown.kun. y* 

and an exact comparison with other specimens of 

unquestioned and generally recognised authenticity The general form and proportions of the Peking 
For this reason, as well as to avoid partiality, he skull, as well as the details of many of its con- 

uses the data collected by Dr H Weinert in the stituent parts, are surprisingly modem in char- 

case of Pithecanthropus , based upon the study of acter The man of China was clearly a very pnmi- 

the a< tual fossil, with information provided by Prof tive and generalised member of the human family 
Dubois in amplification Similarly, for the Neander- close to the mam line of descent of Homo sapiens 
thal skulls Dr Black relies on the data and figures Prof Black devotes particular attention to the 
provided by Dr G M Morant As, unfortunately, unique character of the temporal bone, which pre- 

there is still considerable dpubt in the minds of sents a marked contrast to that of all other known 


many anthropologists conoeming the Piltdown skull 
and the mode of its reconstruction, Dr Black does 
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men and apes Of special interest are the distinct¬ 
ive features of tho tympanic and mastoid portions," 
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showing, not only in the ease of the mastoid but also 
m tjie form of the auditory meatus and middle ear, 
characters which in modern man occur only in new¬ 
born infants and very young children—a widely 
open meatus terminating at an ear drum the in¬ 
clination of whioh closely approaches the horizontal 
This state of affairs is lost in Homo sapiens long 
before the age of puberty is attained As Dr Black 
remarks, the features of the tympanic region of 
Sinanthropus are admirably suited to serve as a 
starting-point for phylogenetic speculation ‘‘With 
this generalised type before us it is not difficult to 
imagine developmental stages through which such 
an element in a stem-form may well have passed, 
leading to the modifications such as are character¬ 
istic of the Piltdown, Neanderthal, and modem 
men ” On the other hand, since all the essentials 
of the tympanic morphology of the great anthropoid 
apes maybe recognised in these elements of Sin¬ 
anthropus, a comparison of the latter may serve to 
indicate in some measure the degree of their 
divergence from a common type In spite of this 
provocative comment, Prof Davidson Black re¬ 
frains from discussing the intriguing problems he 


mentions He does not depart from the admirable 
restraint that characterises all he has written upon 
this subjeot, which makes his monograph a reliable 
guide to those who want the data and prefer to 
form their own opinions os to their meaning 

The great importance of the discoveries in China 
lies m the fact, not only that the material is more 
abundant than the remains found at Tnml and 
Piltdown, and their geological age is unquestion¬ 
able, but also that, while Sinanthropus is differ¬ 
entiated from the genera Pithecanthropus and Eo - 
anthropus , it is much more generalised than either, 
yet definitely linked to both While it is the most 
primitive type of human being so far discovered, 
its structural affinities with both the Javanese 
and the British genera link together all the known 
types of Pleistocene men and give cohesion to our 
knowledge 

It is fortunate that the information concerning 
this unique material has been so fully and so 
promptly supplied to anthropologists in a mono¬ 
graph which is distinguished by admirable clearness 
and impartiality Once more Prof Davidson Black 
deserves our congratulations on agreat achievement 


The Spicer-Dufay Process of Natural Colour Kinematography. 

By T Thorne Baker 


/iLL modem attempts to reproduce by photo- 
x*. graphy the natural colours of a subjeot 
depend upon some method of three colpur analysis 
The theory that by the admixture, in various pro¬ 
portions, of blue-violet, green, and orange, any 
colour in Nature can be imitated, has been ade 
quately borne out by practical experiment So- 
called * two-colour * processes must at the best be 
regarded as crude attempts to saddle each of two 
of the primaries with one half of the third 

Methods of photography in which a glass support 
is coated with a mosaic or matrix of tiny coloured 
areas of the three primary colours, and then with 
a photographic emulsion, are well-known Suoh 
material is exposed through the coloured mosaic, 
so that the light rays are microscopically analysed 
before reaching the sensitive emulsion It is then 
developed, and after the black developed image has 
been dissolved away, the previously unexposed 
silver salts are exposed to light and themselves 
developed and blackened in turn This procedure 
gives a positive transparency image, and if it be 
viewed by transmitted light—that is, through the 
coloured matrix on which it lies—the original picture 
will be seen in its original colours To A and L 
Lumifere belongs the credit of having first issued 
such a material (1907), it is Still known as the 
Autochrome plate, and is still largely used 
Motion picture photography based on the same 
fundamental idea has proved vastly more compli¬ 
cated The coloured mosaic necessarily absorbs a 
very high proportion of the incident light, and 
corresponding increase in exposure is required 
With the advent of 1 talkipg pictures \ the old 
speed of sixteen pictures per second m kinem&to- 
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graphy has been raised to twenty-four, and with 
the beat shutter mechanism this means that no 
more than i/40 second can be allowed for each 
individual exposure Hence quite apart from the 
immense improvement in large aperture lenses 
which has come about in recent years, it has been 
necessary to produce panchromatic emulsions of 
extremely high sensitivity 

The films exhibited on May 20 at the conver 
sazione of the Royal Society at Burlington House 
were procured on a new film which has been 
developed during the past four years in the research 
factory of Messrs Spicers, Ltd , at Sawston, Cam 
bndgeshire The film base itself, which is made at 
Sawston, is of the acetate type, and is non-inflam¬ 
mable in the strictest sense By a combination of 
new plasticisers with a novel method of maturation, 
a film has been produced which retains its supple¬ 
ness and whiteness indefinitely So rapid is the 
maturing that the base can be used for photographic 
purposes a few hours after it has been cast 

The base is ooated with a very thin layer of 
collodion containing a green dye of the necessary 
concentration to act as a primary green filter It 
is then passed through a lotary printing-press of 
special design which impresses upon it 375 parallel 
ink lines to the inch, with the same number of 
intervening clear spaces It is next passed over 
rollers through a bleaching bath, which decolorises 
the green dye where it is unprotected by the greasy 
lines of printing ink It then passes through an 
orange dye, when the bleached spaces become dyed 
the pnm&ry orange Finally, passage through a 
senes of benzole tanks against revolving brushes 
removes the pnnting-mk, and a material us left 
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stained with alternate green and orange lines, 375 
of each to the inch A second, similar, procedure, 
with the greasy lines printed at right angles, pro¬ 
vides the third primary, blue-violet, and m this way 
a mosaic of more than half a million blue violet, 
green, and orange rectangular areas is formed on 
the surface of the film base 

The colour mosaic is next coated with two pro¬ 
tective layers, in order to prevent any desensitising 
effect of the matrix colours upon the sensitive 
emulsion A panchromatic emulsion of very high 
speed is finally applied The whole procedure is 
carried out on iOOO-ft lengths of film 21 inches wide, 
which are slit up into fifteen 1 cuts ’ of standard 
kinematograph width, 35 mm A very simple pro 
tective device makes it possible to leave a colourless 
sound track, one-tenth of an inch wide, in each cut, 
so that the recording of sound with colour can l>e 
readily achieved 

Careful control of the coating of the first layer 
of green collodion has resulted in the production of 
a matrix of very uniform balance, which has been 
found indispensable in order that, in the subsequent 
dyeing processes, a correct balance of spectral dis¬ 
tribution is maintained Jt is interesting to note 
that the theoretical primaries have been largely 
departed from, and that the overlap in the spoctra 
of the blue, green, and orange regions greatly exceed 
those usually agreed upon amongst three colour 
workers That this has been justified is shown 


by the extraordinary faithfulness of the colour 
rendering 

The negative film, after reversal and redevelop¬ 
ment, becomes converted, as already stated, into 
a positive picture, which can be immediately thrown 
upon the screen Such an original or ‘ master * 
positive would be of little value were it not possible 
to make an unlimited number of copies The 
copying of any form of geometrical pattern has 
hitherto involved the appearance in the pnnt of 
diffraction patterns or moir6, and this has greatly 
militated against attempts at the commercial 
application of matrix processes 

Satisfactory duplication of the Spicer Dufay 
pictures has been effected bv a comparatively 
simple expedient The coloured original is passed 
through the gate of the printing machme, and an 
image of it is thrown by projection upon the 
copying film, which is synchronously moved forward 
The lens has been so designed that it will focus 
critically the black silver image of the master copy 
upon the sensitive film of the copying material, 
while the coloured matux, which is separated from 
the image by about 10//, is slightly blurred or 
diffused In this wav very exact natural colour 
copies can be obtained, which are printed at the 
standard rate of 800 pictures a minute The ease of 
duplication at once places the process on a practical 
basis, for which there will doubtless be many 
scientific uses, apart fiom popular entertainment 


Centenary of David Edward Hughes 


T O commemorate the centenaiv of the birth of 
David Edward Hughes, whom Sir Joseph 
Laimor, m 1900, described as ‘ one of the great 
scientific inventors of the age ”, an address on his 
life and work was given by Mr Sydney Evershed, on 
May 14, to the Institution of Electrical Engineers, 
a society of which Hughes was piesident in 1880 
Born in London on May 16, 1831, Hughes was 
the son of a Welsh bootmaker, who in 1838 emi¬ 
grated to the United States and settled in Virginia 
At the age of nineteen he was appointed professor 
of music in St Joseph’s College, Bardstown, Ken¬ 
tucky, and while there gave lectures on natural 
philosophy Like many others, he became in 
terested in the rapidly spreading electric telegraphs 
and m 1854 made a practical type printing tele 
graph Resigning his professorship, in 1857 he 
returned to Europe to exploit his invention 

In the course of the next twenty years, Hughes 
made a fortune and, taking up his residence in 
London, devoted himself to scientific research, the 
first fruits of which was the invention of the 
microphone He retained all his life the title of 
rofessor and his American citizenship In 1880 
e was elected a fellow of the Royal Society, in 
1885 he was awarded a Royal Medal, in 1891 he 
became a vice president of the Royal Institution, 
and m 1896, four years*after Edison, was awarded 
the Albert Medal of the Royal Society of Arts He 
died from influenza, at his house, 40 Langham Street, 
on Jan 22, 1900, and wafl buried m Highgate 
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Cemetery After Ins death his widow returned to the 
United States, where she died about ten years ago 
She had given his note books to the British Museum, 
but much of Ins apparatus was left m a furniture 
store near the Tottenham Court Road, whore it 
lay unheeded until 1922 Through the action of the 
late Mr Camnliell Swinton, much of the apparatus 
was secured lor the Science Museum, where it can 
be seen Hughes left a fortune of some £470,000 
Of this he bequeathed about £13,000 to the 
Institution of Electrical Engineers, the Royal 
Society, the Pans Academy of Sciences, and other 
bodies, but the greater part went to the Middlesex, 
London, King’s College, and Channg Cross Hos¬ 
pitals 

Many of these facts were referred to by Mr 
Evcrshed in the course of his interesting address, 
the mam part of which, however, was devoted to 
a consideration of the two outstanding achieve¬ 
ments of Hughes’s life , the invention m his early 
years of the synchronous type printing telegraph, 
and then, in later life, the discovery of the micro¬ 
phone " In these his genius was at its height, and, 
to use an engineering metaphor, it is the peak values 
that count when we attempt to estimate genius ” 

In the middle of the last century, said Mr 
Evershed, electnc telegraphy was undergoing rapid 
development In England we were using Wheat¬ 
stone’s needle instruments, in America, Morse had 
produced his ink writer and efforts were being made 
to make instruments pnnt messages in plain type 
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At the age of twenty one, and possibly a little 
earlier, Hughes invented a printing telegraph with 
features of great ingenuity, devising a method of 
synchronous working between a revolving arm at 
the sending end of the lme and a revolving type 
wheel at the receiving end At the receiving 
end the message was printed on a paper ribbon 
by the action of an electromagnet m circuit with 
the line Only one impulse was needed to print 
a letter 

Inventions which come from outside an industry 
often display originality of thought, and that was 
true of the Hughes printer But it was something 
more than original It was what all great inventions 
are, a complete and practical adaptation of means 
to an end It worked, and it worked well It 
deserved to succeed, and it did succeed It was so 
good that Hughes was not long in getting the 
invention into UBe in America, and in 185ft it was 
adopted by the American Telegraph Company 
In the land of his birth, however, he discovered he 
was not a prophet, and so went on to France, 
where his mstrument was widely applied From 
France he proceeded to Italy, Russia, Turkey, 
Holland, and other countries, where his ideas were 
also fully appreciated 

With the coming of the submarine cables, 
Hughes’s instruments were installed at the London 
end of the Continental lines, not on account of the 
merit of the apparatus, but solely as a concession 
to foreign idiosyncrasies Yet it is one thing to 
make a successful invention and quite another 
to get paid for it Too often the inventor is left 
to pick up the crumbs from the rich man’R table 
But that was not to be the fate of Hughes He 
saw to it that he was well paid, and when he 
returned to England in 1875, from which time 
onwards London became his home, lie was well 
on the way to making a large fortune out of his 
printing telegraph 

Hughes now entered on the second period of his 
life, and at the age of forty foui, with ample means, 
he found leisure for the work he loved best, experi¬ 
mental research The opportunity for making a 
discovery was to come almost immediately 

Hughes’s first invention was connected with 
the telegraph his second was connected with the 
telephone Bell’s telephone was exhibited at 
Philadelphia in 1876, and the world soon realised 
that the problem of the transmission and reproduc 
tion of articulate speech had been solved But the 
telephone was capable of serving another purpose 
It was an extremely sensitive detector of minute 
variation in the strength of electric currents, and so 
a valuable weapon of research Hughes was one 
of the first to use the telephone for research, and 
his experiments led him to the microphone In 
this direction he was working in an entirely new 
field with nothing but mother wit to guide him 
Hughes was no theorist, and by what mental pro¬ 
cess he stepped from one experiment to the next 
will never be known Sir Oliver Lodge has said 
that “ Hughes thought with his hands ” The truth 
is that Hughes was born to make experiments 
and to find his way in the dark 
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Hughes’s experiments are referred to in his paper 
on “ The Action of Sonorous Vibrations on Varying 
the Force of an Electric Current ”, read to the 
Royal Society on May 8, 1878 In this paper he 
says that, being aware of the effect of light on the 
electncah resistance of selenium, he had an idea 
that sound might possibly have a similar effect on 
electrical conductors Many of his experiments 
gave negative results, but sounds impinging on the 
bad contact between the ends of a broken wire 
were accompanied by sounds in the telephone, and 
this afforded the clue Carrying on his experi¬ 
ments with loosely touching nails, metallic powders, 
bits of carbon, and other very simple apparatus, 
he was m the end able to hear a fly ‘ walking with 
a peculiar tiamp of his own ”, and to the simple 
form of contact, sensitive to sound, he gave the 
name of microphone ’ 

As soon as Hughes had published his account oi 
the microphone, there followed the usual crop oi 
anticipations But when we have awarded what 
ever credit attaches to a sporadic disclosure oi 
uncorrelated facts, the honour must go to the 
man who begins at the beginning and perseveres 
to the end , the man who feels his way from ex 
penment to experiment, gathering the facts as he 
goes, and continuing his efforts until the full scope 
of the inquiry has been brought to light That 
was the way of Hughes, and when his experiments 
had disclosed the main body of facts relating to 
the action of sound on electrical contacts, he gave 
his knowledge freely to the world 

The next thing which engaged Hughes’s atten¬ 
tion was the induction balance, an ingenious 
instrument which excited much interest but, 
contrary to expectation, proved to have a very 
limited field of utility as a measunng mstrument 
But it led Hughes to other experiments which 
made him acquainted with strange and bewilder¬ 
ing phenomena From the note books preserved m 
the British Museum, which make mteiesting but 
difficult reading, Mr Evershed was able to throw 
much light on Hughes’s experiments on trans 
mitting signals over a considerable distance 
without conducting wires , which were once 
witnessed by Spottiswoode, Huxley, Stokes, and 
others In these experiments, the breaking of the 
circuit of the primary coil was done under con¬ 
ditions which, as wo now know, must have resulted 
in high frequency oscillations Hughes did not 
know this , and he was not aware that his extra 
current was oscillating and that his primary circuit 
was radiating energy in the form of electro¬ 
magnetic waves 

Hughes, like others, was working at the fringe 
of a vast field for discovery—the wireless field 
And even after Clerk Maxwell, in his electro¬ 
magnetic theory of light, had forged the key to 
the gate, a good many years went by before Hertz, 
who knew about Maxwell’s theory, took the key 
and began the work of exploration that led to 
wireless communication Unfortunately, Hughes 
was not in possession of the key 

In the conclusion of his tribute to Hughes, 
Mr Evershed remarked “ Fnendly speech brings 
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men together as nothing else can, and Graham 
Bell ana David Hughes who gave us the telephone 
and the microphone deserve to be honoured every 
day of our lives It would be too much to suggest 
that you should think of these benefactors of 
mankind whenever you use the telephone, but the 
next time you are rung up for some far-distant 
friend, and hear his well-known voice speaking to 


you when you lift the telephone to your ear—give 
a passing thought to Graham Bell And then, 
when you speak into the mouthpiece of the trans¬ 
mitter—knowing that the microphone inside it 
will respond and that the current npples which 
faithfully represent your voice will be earned far 
away to your friend—remember what you owe to 
David Hughes ” 


Obituary. 


The Ven Dr J M Wilson 

T AMES MAURICE WILSON was born in 1836, 
was senior wrangler in 1859 , an assistant 
master at Rugby from 1860 to 1879 headmaster 
of Clifton College from 1879 to 1890 , vicar of 
Rochdale and archdeacon of Manchester from 1890 
to 1905 , canon of Worcestei from 1905 to 1926 
The last five years of his life he spent in quiet but 
not idle retirement near Petersfield, Hants, where 
he died on April 15 

This bare statement does not seem to suggest 
many opportunities for adventure, yet it was 
adventure in the very best sense that was the 
breath of his nostrils It waR typical of WilRon 
that in extreme old age, when death was beckoning 
to him, he told one nearest to him that, though h# 
did not know what happens to us after death, he 
was very keen to find out Yes, he was always very 
keen to find out the truth, and always brave to face 
it with all its consequences It was not his wont 
to abide comfortably m the old ways along which 
habit leads most men to slothful acquiescence 
Throughout his long life, in action and in thought, 
he was continually breaking with his past, and glori¬ 
ously happy in the difficulties that the new work 
and the new problems presented The changes must 
have often seemed rash to the onlookers How the 
wise heads must have shaken when on going up to 
Cambridge as a classical scholar he turned aside to 
mathematics, and when as a mathematical master, 
he allowed himself to be diverted to the teaching 
of science 

Before his Rugby career was over, Wilson 
contemplated giving up his comfortable house 
mastership for parochial work, and would have 
don# so had not the headmastership of Clifton been 
offered him After a few years there, he left his 
successful work as a headmaster to be a northern 
archdeacon To many it was a matter of deep 
regret that no Prime Minister was ever adventurous 
enough to set him on the bench of bishops The 
one offer that was made to him was ludicrous It 
is possible that he might have been an admirable 
diooesan bishop , it is quite certain that he would 
have been leaven in the episcopal lump As it was, 
he had a great influence on religious thought, and 
must have been a magnet which attracted many to 
the Church o! England and kept many in it The 
writer of this notice heArd his first as well as his 
last sermon as a schoolmaster Only a few years 
separated the ofte/from the other Both were 
instinct with the s&Sie buoyant and adventurous 
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but steady faith In all his sermons there was a 
certain spiritual liveliness, which kept his con¬ 
gregation awake even on a hot Sunday afternoon 
The events of the day were seized upon to help 
the understanding and to show the importance 
of spiritual issues He paid even his youthful 
congregations the compliment of recognising that 
they had difficulties m belief, that faith could 
not be easy to them any more than it had been 
to him 

Stress has been rightly laid on Wilson a cease¬ 
less efforts to harmonise a spiritual faith with 
the claims of natural science As a young school¬ 
master it was his task to assert these latter claims 
Though the teaching of science had been started in 
Rugby by Dr Tait m 1849, it was looked upon as 
an extra, and Wilson taught it as an extra to about 
fifty boys from all parts of the school, even as late 
as 1803 Then came the report of the Royal Com 
mission on the nine public schools, including Rugby 
One of the recommendations of the Commission 
was that every boy should, at some stage or othei 
of his school career, receive some education in 
science Dr Temple introduced it at once into the 
whole middle school, but how could one master 
and that a mathematical master, cope with the 
work ? A second mathematical master —F E 
Kitchener—was enticed to co operate with Wilson 
They insisted on only one subject being taught in 
all the science classes for the first few terms, sc 
that they might cope with the difficulty Whal 
was the subject to be 2 Temple suggested botany 
and botany it was, even though neither of the 
teachers knew the subject Wilson has himself told 
how the help of Sir J D Hooker, the great curatoi 
of Kew, was enlisted He planned out a course oJ 
study for the two masters for the summer term 
They spent the greater part of the summer holiday! 
at Barmouth with a party headed by Prof George 
Henslow and many enthusiastic collectors and 
diagram makers, and started teaching botany tc 
350 boys m September 1804 From that day unti 
Wilson left Rugby he was the inspirer of the science 
teaching, which was, of course, rapidly extended 
and no doubt botany was soon elbowed out by iti 
mote robust brothers, physics and chemistry If 
was not only in the work in school that Wilson 
was an initiator He was one of the founders oi 
the Rugby School Natural History Society, whicl 
supplemented in almost ideal fashion the work 
done more formally It aroused interest w geology, 
zoology, entomology, and other subjects which 
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not taught in the school and yet gave life and unity 
to the mass room work and a common social bond 
to teachers and to taught 

When Wilson went to Clifton, his expenenoe of 
teaching science and his enthusiasm for it were 
invaluable He did not himself take a big part in 
the actual class work, but he collected a band of 
teasers and gave them the nght opportunities Of 
these they made splendid use Their teaching owed 
a great deal of its inspiration to the way in which 
their headmaster encouraged them to do original 
work Scientific knowledge, the Royal Society itself, 
would have been poorer had it not been lor the 
opportunities that Clifton gave its masters and its 
boys during the period of his headmastership 
Of Wilson's work at Clifton as a whole there is 
much to be said Percival had laid solid and noble 
foundations , Wilson gave the school just the touch 
of inspiration, intellectual and spiritual, that carried 
it through the difficult second chapter of its life 
Men of ability still remember him as a teacher who 
made Plato a living power in their lives To all, 
his versatility and enthusiasm meant much He 
cared little for the solemn pomposities of life , he 
cared a great deal for the mortal things that touch 
the human mind When sorrow or shame, success 
or failure, visited the community—and these are 
from time to time inevitable visitors m any great 
school—he never failed in the power to show how 
he longed to sympathise and restore Now and 
then, no doubt, he bewildered his subordinates by 
improvised devices, or by a burned change of 
opinion But bewildezment is good for all men, 
especially for schoolmasters He took a simple and 
disarming pleasure in his own featR, but was ever 
the first to proclaim the merits of others Thanks 
to this generous quality of appieciation, masters of 
very different and some of very great talents found 
happy work at Clifton In his northern parish 
these same qualities shone out for the encourage¬ 
ment of many clergymen and for the spiritual 
benefit of those laymen who, living among the dark 
satanic mills, are tempted to cease from mental strife 
At Worcester, Wilson mastered a new craft that 
of deciphering and editing the archives m the 
Cathedra] Library But he did not confine himself 
to the Library , he spoke his mind in sermons and 
in lectures on the urgent social problems that 
affected the city's life, and he imparted his own 
new-won love of the ancient Cathedral to countless 
groups of visitors, who followed him spellbound 
on his courteous and enthusiastic pilgrimages from 
end to end of the building 

It is not fanciful to suppose that in his school¬ 
days Wilson heard the two voices that speak to 
men of liberty At King William's College the 
ocean bellowed from his rocky shore , at Seabergh 
the mountain floods brought him the same message 
and all through life he had this rausio m his ears 
and rejoiced m it To these voices others deep and 
vibrant were added as life brought him happiness 
and sorrow and quickened his imagination So it is 
for a very nch and venturesome nature that all who 
knew him are grateful and that all the tnimpetssurely 
sounded on the other side W W V 

No 3213, Vol 127] 


Prof A A Michelson, For Mem R S 
It is just fifty years since Michelson made hn 
first attempt to measure the velocity of the eartt 
through the ether Shortly before his death he wa* 
still at work on the same problem The memorabk 
result was in 1887 when, in conjunction with 
Morley, he performed the famous experiment thal 
ultimately led to the theory of relativity and 
changed our whole conception of the physical world 
There was a combination of grandeur and delicac} 
in the apparatus which strikes the imagination— 
the massive pier floating in meicuiy and moving 
almost imperceptibly in slow revolution, the 
delicate interferometer capable of detecting a lag 
of one ten thousand-billionth of a second in the 
arrival of the light wave, and, as a climax for the 
theorist, the subtle escape of Nature from the trap 
that Michelson had set for her 

I am not sure that Michelson himself was evei 
really convinced that this epoch-making work wae 
not a * failure ’ , for he was disinclined to the new 
theories But he must have felt the thnll of success 
when in more recent times his interferometer, now 
magnified to colossal dimensions, gave the first 
measurement of the angular diameter of a star 
His last work reverted to one of his earliest problems, 
the determination of the velocity of light , I think 
it is not yet known whether it has realised his most 
cherished ambition, to determine this constant tc 
within one kilometre per second He stands out 
as a man who could bring big ideas to fruition 

A S Eddington 


In 1899 I chanced to lead in the Journal de 
Physique for that year two articles which provided 
no small part of my interest m life for several 
years, and the reading of which perhaps determined 
my career They contained Pellin and Broca’s 
description of the constant deviation prism, and 
Michelson’s of his echolon diffraction grating 
Michelson’s first complete description is in the 
Aslrophysical Journal tor June 1898 

The resolving power of a diffraction grating is 
proportional to the product of the total number of 
lines by the order of spectrum observed Con¬ 
sideration of how to increase resolving power by 
increase of the order of spectrum led Michelson to 
the idea of replacing the closely ruled reflecting 
lines of the ruled grating (with its spectra of the 
first, second, and other small orders) by the reflect¬ 
ing surfaces presented by the steps of a number of 
glass plates of equal thickness laid on each other 
en echelon , and yielding a spectrum of, say, the 
20,000th order He dismissed the idea of a reflec¬ 
tion echelon at once as impracticable, saying ‘ ‘ The 
difficulty, even supposing the optical work to be 
practically perfect, would be the joining of the 
separate plates m such a way as to have always 
the same distance between them ” But by using 
the same arrangement for transmission instead of 
reflection, he avoided these difficulties (though with 
some sacrifice of resolving power), and the paper 
describes the use of a transmission instrument to 
investigate the Zeeman effect 
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The Michelaon echelon came very opportunely 
for the study of this (the Zeeman) effect announced 
by Zeeman m 1807, and was very much used during 
the next ten years for that and for measurements 
of fine structure by many observers (Gahtzin, 
Koch, Janiki, Nagaoka, Merton, McLennan, and 
Zeeman himself) Latterly, the quartz Lummer- 
Gehrcke plate has to Rome extent supplanted the 
echelon, chiefly on account- of the fact that the lines 
of greatest interest he in the ultra violet, which is 
beyond the range of the transmission instrument 
Together with the Fabry Perot interferometer, these 
instruments have contilbuted in no small degree 
to the de\elopment of modern physics 

Quite recently, Michelson's original idea of using 
the grating as a reflection instrument has been suc¬ 
cessfully realised This is more powerful than the 
transmission form, and can be used not only for fine 
structure work m tho ultra-violet and Schumann 
regions, but also for substandard wave length 
measurements in these regions, to an accuracy very 
much greater than that hitherto available If the 
study of hyperfine structure, winch is now just 
developing, fulfils the expectation of rontnbut 
mg to our knowledge of nuclear physics, it would 
seem that it is to Michelson’s reflection echelon 
that we shall have to look for the greater share of 
the work F T 


We regret to announce the following deaths 

Dr Alum Berger, an authoiity on succulent plants 
and cacti, who contributed a monograph on the Crassu 
laceie to Engler Prantl’s 44 Naturhche Pflonzen- 
famihen ”, cm April 20, aged fifty nine years 

Prof J H Comstook, emeritus professor of ontomo 
logy in Cornell University, and an honorary fellow 
of tho Entomological Society of London, on Mar 20, 
aged eighty two years 

(’ommander Sir Trevor Dawson, Bart, R N , a part 
president of the Junior Institution of Engineers anti 
an authority on armaments, on May 19, agod sixty 
five years 

Prof W D Halliburton, F It S , emeritus professor 
of phj Biology at King’s College, London, and president 
of Section 1 (Physiology) of tho British Association 
at the Belfast meeting in 1902, on May 21, aged 
seventy years 

Dr Rudolf Muiloth, who was president of the South 
African Association for the Advancement of Scienf e 
in 1914 and author of works on the flora of South 
Africa 

Dr Frederick Muir, known for lus entomological 
work esj>ecially in the Hawaiian Islands, formerly 
president of the Hawaiian Entomological Society and 
vice president of the Entomological Society of London, 
on May 13, aged fifty nine years 

Prof Loiiih H Pammel professor of botany in the 
University of Iowa, who was a vice president (boo 
tion O) of the American Association in 1919, on Mar 23, 
aged sixty eight years 


News and Views 


On May 20* Lord Rutheiford, as chairman of the 
Advisoty Council of the Department of Scientific and 
Industrial Renearih, delivered an able and informative 
speech in the House of Louis on the problem anil 
prospects of obtaining liquid fuel from coal We 
import, he H»id, liquid fuel of various kindH to the 
value of £40 000 000 annually, and failure of this 
supply would have disastiouR consequences to national 
life So far as can be foreseen, coal is the only j>os 
mble souice of oil in (neat Britain l\*o methods 
are known for obtaining oil from coal, caibornsation 
at low or high temperaturt s, and hydiogenation 
Lord Rutherfoui discussed the technical problems 
associated with low tempeiature <arbomsation and 
the steps taken bv the Fuel Research Board to en 
courage the development of new retorting systems 
and to modify and impiove low temperature tars, 
so as to enable them to replace natural products 
Hydrogenation of tars offers piomise of giving good 
yields of serviceable oils for various purposes, and 
large scale teats are to be made Much greater yields 
of oil per ton of coal can be obtained by direct hydro 
genation of the coal, which has been shown to be 
technically jHisHiblo The development of carbomsa 
tion and hydrogenation offer great advantages, but 
tho main problems are economic, for natural oils are 
available to day in abundance and at very low prices 
Progiess carbonisation depends on how far the 
nation is prepared to pfcy for a purer atmosphere by 
u^ing cokes instead of coal The hydrogenation pro¬ 
cess is limited by the degree of willingness of the 
nation to pay for independence in this matter of liquid 
fuels Lord Rutherford ended by saying that a full 
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scientific imderHtanding of this problem is more essen 
tiafto Cheat Bn tain than to any other country 

♦ Lord Pah moor, as a Government spokesman, spoke 
appreciatively of the importance of having in the 
House men like Loid Rutherford, who are able to 
deal authoritatively with scientific matters and ex¬ 
pound them clearly and adequately to laymen In 
contrast, on the same day, the House of Commons 
debated the representation of the universities m 
Paihament Arguments in favour of ensuring repre 
sen tat ion of science and scholarship in the House of 
Commons were resisted in favour of tho counting of 
heads Unfortunately, the case of the universities 
has been weakened by their own action in selecting 
members according to their political complexion 
rathei than for their intellectual stature The debate 
in the House of Lords provides a good argument for 
the jnesence of scientific members in the legislature 

On May 24, Prof Einstein, after havmg had the 
degree of D be conferred upon him by the University 
of Oxford, delivered at Rhodes House his third and 
last lecture on the latest developments of the theory 
of relativity The general theory of relativity, m its 
original form, was defective, inasmuch as the electro 
magnetic field was not expressed by means of the 
metric of the space time continuum as was gravitation 
A physical basis for such a unified structure was lack¬ 
ing, and one could only be guided by considerations 
of mathematical simplicity and logical form Prof 
Einstein’s new development depends on a modified 
form of the Riemann geometry, which admitted distant 
parallelism (mtegrability of the law of displacement) 
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Hie spatial structure is described by sixteen functions, 
and the fundamental problem consists in deducing the 
differential equations of the field for the sixteen vector 
components Actually, four tyfies of field equations 
are evolved, of which two contain the old gravita 
tional equations as special cases The other two 
types may be discarded Of the first two, the one 
which does not involve Hamilton's principle is the 
simpler, and Prof Einstein proposes to adopt it He 
also suggested that the results of quantum mechanics 
may follow from his new theory, whether his own 
speculations on the nature of space time are in accord 
with reality can only be settled by the very difficult 
integration of the equations 

According to ft dispatch from the Peking oorre 
Bpondent of the Tunes, dated May 24, Sir Aurel Stem 
has left Kashgar for India, having been compelled to 
abandon his work m Chinese Turkestan owing to the 
obstruction of the local authorities He had received 
jiermission from the Nanking Government to remain 
in the province for a period of three years in order to 
explore the ancient caravan Toutes It would, there 
fore, appear that the efforts of the C hinese Society 
for the Preservation of Ancient Relics to secure his 
expulsion have been successful It will be remem 
bered that we referrod in Natijef of April 11, p 565, 
to the activities of this body in placing difficulties m 
the way of expeditions from abroad In spite of the 
difficulties which beset relations with China, it would 
be unfortunate if the matter were allowed to rest here 
It is not a matter which affects art lucologists alone 
China, ns o\onts m the last few jearn have shown, is 
becoming increasingly important in several branches 
of scientific research , and if international co opera 
tion has been successful m one science, a modus xnvcndx 
should be capable of arrangement in other fields 
Assuming that the Chinese Society for the Preserva 
tion of Ancient Relics is not entirely dominated by 
political motives, and that there is a genuine desire 
to preserve Chinese antiquities for China, it should 
be possible to arrive at an international agreement 
similar to those which have been framed for other 
countries m which the circumstances are, or were at 
one time, not dissimilar Such an arrangement w ould 
make possible co operation m the scientific develop 
merit of the country, while preventing its exploitation 
When a man of scionce of the standing and reputation 
of Sir Aurel Stem is prevented from carrying on, in a 
perfectly legitimate manner, work which is of world 
wide interest and not merely of local import, the 
present position is obviously unsatisfactory and calls 
urgently for action 

Thf Royal Dublin Society will celebrate its bicenten 
ary during June, as it was founded on Juno 25,1731, at a 
meeting held m the rooms of tho Philosophical Society 
m Trinity College, Dublin The Society at its founda 
tion was known as “The Dublin Society for improving 
Husbandry, Manufactures, and other useful Arts and 
Sciences ”, and during the two centuries of its 
existence its activities have ranged over all the 
subjects included in the original title, and have been 
extended to include pure science, the fine arts, and 
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music They include to day such diverse functions 
as the Dublin Horse Show, recitals of classical music, 
and the provision of radon for therapeutic purposes 
throughout Ireland The bicentenary celebrations 
will be held at the Society's headquarters at Ball’s 
Bridge, where ample accommodation is available for 
tho large gatherings that a membership roll of nine 
thousand is likely to entail timing the period June 
23-27 The functions will include an opening con 
versaziono special scientific and general meetings 
(the latter on the bicentenary (late, Thursday, June 25), 
a garden party, and a period ball In addition to 
these functions at Ball’s Budge, their Excollencies 
the Govemoi General of the Irish Free State and 
Mrs McNeill have kindly promised to invite tho 
special guests of the Society to a gaiden party which 
will be held in the grounds of tho Viceregal Lodge 
on Wednesday, June 24 An exhibition will be staged 
in some of the halls and grounds illustrating the 
advances mode in agriculture, industry, science, and 
art in Ireland during tho past two centuries An 
interesting feature of tho bicentenary week will be 
the presentation to Sir John Purser Griffith of the 
Society s Boyle Medal, which has recentlv been eon 
ferred on him in ret ognition of lus work m engineering 
Rcience 

Two lectute demountiat unis formed a noteworthy 
feature of the Rojal Society conversazione held on 
May 20 Dr William B Bnorley gave a lecture on a 
kinematogiaph film illustrating the formation of an 
intracellular inclusion in a plant cell infected with a 
virus disease Tho pieparation was mode hy Dr 
F M L Sheffield, Rothamsted Expenmental Station 
The film showed a normal cell with its flowing cyto¬ 
plasm containing tho nucleus Aftei infection the 
protoplasmic streaming becomes more rapid, and 
numerous small protein particles appear in tho cyto 
plasm which carries them passively aiound the coll 
The particles increase in size and fuse, forming a 
few large aggregations, the motion of which becomes 
relatively slowei, and after a consideiablo penod the 
inclusions tend to break down, giving a number of pro 
tern crystals The second lec turette was given by Mr 
b R Wycherley, who showed natural colour kmemato- 
graph films made by Messis Spicers, Ltd , of Sawston, 
Cambridge, the prepaiation of which ih described on 
p 821 of this issue of Nature The suhjet ts shown in¬ 
cluded indoor and outdooi scenes photographed in the 
studio anil out of doors, and also a film of Sir Gowland 
Hopkins demonstrating biochemieal colour tests The 
tendency in these films is towards a heightening of the 
colours, particularly of the blue groen, but the colour 
reproduction is, on the whole, very good, and the 
technical staff of Messrs Spicers, Ltd , are to be con¬ 
gratulated on the results achieved The fact that the 
films are used in an ordinary kmematograph camera 
and projector and arc non inflammable should en 
sure their speedy introduction in the kmematograph 
industry 

The subject of Sir William Bragg’s Friday even mg 
discourse at tho Royal Institution, on May 22, was 
“ X-Ray Investigation of the Structure of Liquids ” 
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Sir William pointed out that when a pencil of X rays 
iw sent through n liquid behind which a photographic 
plate is placed, the image when developed shows not 
only a spot where the pencil has struck, but also in 
general one or more circular rings surrounding the 
spot Of those optical haloes there are at least three 
kinds The rainbow may be set down as one of them 
Rainbow colours are due to refraction in the sphencal 
drops, and are seen when the observer has his back to 
the sun The strangely shaped haloes of the Arctic 
regions are due to floating crystals of ice The third 
kind is represented by the corona so often seen round 
tne moon At night In the latter case the sizes of the 
colourod rings depend on the sizes of the drops of 
water in the cloud or mist The smaller the rmg the 
larger the drop must be Tho result is readily ex 
plained on the principle of tho interference of light, 
due to Thomas Young Particularly good colour 
effects can be produced m the laboratory by moans of 
artificial fogs The wave length of the X ray bears 
approximately tho same proportion to the size of the 
molecule as the wave length of light to tho size of the 
water drop, and some of the rings on the photo 
graphic plate fan bo explained in the same way that 
the corona? are explained But there is undoubtedly 
more than that in the phenomenon It appears that 
sometimes tho rings are due to arrangements of the 
molecules of the liquid in ordered ai ray, as m a crystal, 
but the airangcmcnts are only fleeting and iriegulnr, 
so that the Hharp pictures obtamod with X rays when 
crystals are used are blurred when the crystal is melted 
and bocomes liquid It has not been jiossible, until 
the X rayN provided the means, to demonstrate in a 
diroot inannoi thm tendency to arrangement, it may 
now be possible to oxnrnmo its naturo and extent in 
various liquids It is probably an effective factor in 
determining liquid pioperties 

Wk rnently described a successful demonstration 
of the micio ray system of wireless telephony between 
Dover and Palais A new system of telephony called 
the single hide hand system was demonstrated on 
Mav 21, between the wireless station at Trapjies, near 
Pans, and tho station of the Spanish National Tele 
phone Company at Madi id Both demonstrations 
were given by the engineers of the International 
btandanl Electric Corporation The single side band 
system of telephony was first used some years ago 
in camei communication on wire lines In this con 
nexion, its main advantage is that it doubles tho 
number of sjioech channels available for the same total 
band width as compared with ordinary modulation 
with both side bands It has also l>een successfully 
used on the long wave wireless telephonic circuit 
between New York and London Difficulties had to 
be overt oine in applying the side band system to 
short wave work During last year, single side band 
tests were carried out on the radio link between 
Buenos Aires and Madrid and the one connecting 
Madrid and Pans It was found that the received 
quality was always as good as that obtained when 
using the double side-band fend very definitely better 
fluring bad selective and fading conditions With 
average fading*, the improvement with the new system 
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was at least twice as good as in normal working with 
both side bands Rough tests on the improvement 
of intelligibility showed that it was about four times 
as high with the single side band system It appears 
that a new system applicable to commercial working 
has been evolved Mr A H Reeves, the English 
engineer who devisod the new side band system, is to 
be congratulated In tune, without doubt, his method 
will be applied to those systems of wireless communica¬ 
tion for which narrow limits of synchronisation are 
essential 

We learn fiom a Daily Science News Bulletin, dated 
April 2, issued by Science Service, Washington, D C , 
that Dr Bruno Lange, of the Kaiser Wilhelm In¬ 
stitute, Berlin, has invented a new light cell, the sensi¬ 
tivity of which is many times greater than any at 
present in uho He deposits a thin layer of copper or 
other metal on tho sensitive substance by cathodic 
sputtering A wido mesh grid of metal is placed on 
this By this means he is able to obtain much larger 
currents from the copper oxide * sandwich ’ for a beam 
of light of given strength Siemens and Halske are 
developing the new photocells, which are stated to 
have an efficiency at least fifty times greater than 
those now employed A small experimental apparatus 
worked by sunlight has been driving a minute electnc 
motor in dull daylight for Home months in Berlin It 
is stated that a square yard of copper oxide 1 sandwich 1 
can prodiuc several watts of electnc power when 
subjected to full sunlight The efficiency of this in¬ 
vention will probably have to be improved many 
hundreds of times before it can be used to provide 
electric lighting and power on an etonoraic scale 
The solar generators will have to bo placed in tropical 
legions wheie there is little rainfall Like the alkali 
photocell, the new invention should find a large 
number of uses in scientific investigations and in 
applied science For sound films and television it 
should prove very useful It also makes telephony 
with mfia rod rays a possibility It may lead to 
devices which will enable ships to signal through fogs, 
and aeroplanes to determine the position of the sun 
through thick clouds 

It is known to motorists that up to a certain limit 
of speed the number of cars that can he accommo 
dated in a given length of street continually increases, 
but above this limit the number diminishes owing to 
the greater distance that has to be kept between con¬ 
secutive cars This question has recently been in 
vestigated by the traffics committee of the American 
Road Builders* Association Making average $psump 
tions, they find that at 23£ miles an hour the number 
of moving vehicles that can pass over a given line 
drawn across the street per hour is a maximum 
Above or below this speed the number of cars that 
pass the line per hour is less If the cars have an 
average length of fourteen feet and travel at only 
five miles an hour, they need only keep five feet apart, 
and thus 1380 will pass the line in single file If they 
run at ten miles an hour and are fitted with four wheel 
brakes the distance between them must be increased 
to eleven feet In this case 2100 cars cross the line 
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proceeding in this way it is found that the maximum 
number of 2600 cart an hour is attained when the 
speed is 23} miles an hour. At a speed of 45 miles an 
hour only 1760 oars pass the line every hour, which is 
practically the same as the number that would pass 
at a speed of seven miles an hour, which with the 
modem type of car would be an uneconomical speed 

Tot issue of the first numbers of the Indian Journal 
of Agricultural Science and Agriculture and Live-stock 
tn India inaugurates the new senes of publications in 
agricultural and veterinary science issued by the 
Impenal Council of Agricultural Research, which will 
take the place of the Agricultural Journal of India , 
the Journal of the Central Bureau for Animal Hus- 
bandry and Dairying and the Memoirs and Bulletins 
of the Impenal Department of Agriculture in India 
The Indian Journal of Agricultural Science will be a 
scientific journal, issued in alternate months, and will 
largely replace the bulletins and memoirs, and at the 
same time afford a medium for material which lias 
not been suitably provided for in the past The 
ongmal articles m the first number include an account 
of breeding investigations on Toria, and papers dealing 
with the mhentance of characters in Indian linseed 
and studies m Indian barleys respectively Agncul 
ture and Live stock m India is intended to be a 
general journal appealing to a large circle of readers 
During 1931 it will appear in alternate months, but 
it is hoped to issue it monthly m future years The 
original articles in this first number cover a wide range 
of interest and include a report on the All Burma 
tractor trials, a discussion on cattle breeding policy, 
and papers dealmg with various plant diseases In 
addition, there are in both journals selected articles 
written by well known authorities on subjects likely 
to be of special interest and help to those engaged on 
Indian problems A new feature of these pubhea 
tions will be the abstract sections, whereby it is hoped 
to keop agricultural research workers in India more 
fully m touch with other investigators in the country, 
and permission has been obtained from the newly 
established Impenal Agncultural Bureaux to repro 
duce certain of their technical communications and 
abstracts Attention is directed to the “ instructions 
to authors ” contained in these numbers, for only with 
the co operation of all contnbutora in the maimer 
prescribed can the Council achieve its aim of prompt 
publication of scientific work 

That India has set an example to other parts of the 
British Empire m forest research is well known So 
far as research in connexion with tropical forestry is 
concerned, she has given a lead to the tropical world 
In some of our colonies and dependencies the Indian 
example is being followed, and we welcome the first 
number of the “ Record of Forest Research in 1928 " 
of the Nigerian Forest Department ( Bulletin No 1, 
1930) A commencement was made with the in¬ 
auguration of an Investigation Branch m 1913 This 
branch started certain investigations into the com 
position of the growing stock in some of the better 
known Nigerian forests* and also into the technical 
and physical qualities of the common timbers "The 

No. 3213, Vol 127] 


War put an end to these inquiries The first of the 
new research officers, who are responsible for the 
present bulletin, are Messrs J D Kennedy and 
W D Macgregor—both of whom received their 
forestry training at Edinburgh and, after a few years' 
work in Nigeria, were given a year's special course, 
partly at Oxford, on the Continent, and, more im¬ 
portant, in India and Burma It was a wise step to 
send the future research officers to study the progress 
made in India, for the Indian lines of advance more 
nearly approach those which many of the forest 
services of the Empire will follow than the more 
stereotyped European practices, once these have been 
correctly assimilated The two officers returned to 
Nigeria in 1927, and the present report records theif 
work during 1928 Mr Kennedy was stationed at 
Sapoba, in North Nigeria, and Mr Macgregor at 
Olokemeji The latter place was at one time the 
Southern Nigeria Forestry Headquarters Station, and 
contains much of value and interest The report 
gives evidence that the lines upon which sylvicultural 
investigations have been commenced are sound, and 
some interesting results may be confidently looked for 
It may be noted that a forest utilisation officer and a 
wood seasoning officer have also been added to the 
research staff Whilst much forestry administration 
and executive work lemams to be accomplished in 
Nigeria, the Department may be congratulated on 
this important departure in the matter of research 

At the fifty Bixth annual general meeting of the 
Lmnean Society of New South Wales, held on Mar 
25, Mr E Cheel delivered his presidential address 
After a review of the Society’s activities, he gave a 
general summary of the myrtle family Upwards of 
3000 species are known of the plants commonly oalled 
4 myrtles * and these are classified into 74 genera 
in the family Myrtace® The Australian myrtles are 
widely different from those of other countries, and they 
form a very important group of the Australian flora 
on account of the value of their timber, the medicinal 
and industrial properties of the species, and the utility 
of the berried fruits The Australian eucalypts play 
a prominent part in the sylvan culture of millions of 
acres of land in various parts of the warmer zones 
of the globe Some eucalypts produce tannin, 
practically all of the Myrtaceee are useful bee planta , 
a number of species of eucalypts has given fairly 
satisfactory results in teats for wood pulping qualities , 
Eucalyptus macrorrhyncha has yielded a valuable dye- 
mate nal, rayrticolonn Many species of the myrtle 
family produce timbers suitable for a variety of pur¬ 
poses Forests of these have been exploited, without 
provision being made for rehabilitation, and re¬ 
afforestation is now perhaps the most important 
forestry problem Different groups of the Australian 
myrtles yield a variety of essential oils, some of whioh 
have a considerable commercial value Following the 
address, Prof T G B Osborn, professor of botany 
in the University of Adelaide, was elected president 
for the ensuing session 

Capt T E Joyce, leader of the British Museum's 
expedition of archaeological exploration in British 
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Honduras, returned to London on May 23 This 
fear’s expedition, which is the fifth in succession, left 
England at the end of last January Ten weeks were 
spent in the bush One of the objects of the expedi¬ 
tion was to retrieve the stone stela from Pusilh&, 
sontaining the longest and most important of known 
Maya inscriptions, which had to be abandoned on the 
return journey last year owing to difficulties of trans¬ 
port and weather Two largo plazas on a recently 
reported site, thirty miles from the coast on South 
Stann Creek, were explored On the south side of the 
central dividing mound a collapsed staircase was 
found, but the buildings were in a bad state owing 
to the perishable nature of the material, and it was 
probably owing to the friable nature of the surface 
afforded by the granite of which they were made that 
the numerous stelse showed no signs of inscription 
On the return journey another site yielded two stone 
coffins made of elate slabs No bones were found in 
these Probably they had jjenshed owing to the damp 
The pottery which had survived was of the con 
watency of putty owing to this cause Other finds 
were a finely worked and slender spear head eighteen 
inches long, an incense burner, jadeite ornaments, 
greenish stone axes, and a stone knife They are 
tentatively dated at about a v 500 According to a 
report m the Times of May 25, the objects found will 
be added to the British Museum, on the understanding 
that some of them will be returned to Belize should 
an archaeological museum bo established in British 
Honduras 

The Report of the National Physical Laboratory 
for the year 1930 is a quarto volume of nearly 300 
pages, published by the Stationery Office for the 
Department of Scientific and Industrial Research at 
12 a 6d net As m past years, it consists of a general 
report of tho Kxecutive Committee and of more de¬ 
tailed reports from the heads of the various depart¬ 
ments The latter give sufficient information as to 
the methods m use for the solution of the problems 
in hand, and as to the results which have so far been 
obtained, to allow the reader to judge for himself the 
importance of the work being done, whether it is of 
the scientific or of the industrial type In most cases 
these reports are provided with illustrations, which 
add much to their interest So far as the routine 
tests of instruments and apparatus are concerned, 
the work for the year does not differ materially in 
quantity from that of the previous two years, except 
that many more radium preparations have been 
examined 

Various government departments continue to call 
on the National Physical Laboratory for information 
which involves new experimental work, amongst them 
the Air Ministry in connexion with the R101 disaster, 
and the Home Office with regard to the strength of 
chains A large proportion of the research on scientific 
problems is directed by the various research asso 
ciations which have boem formed under the Depart - 
mttt of Scientific and Industrial Research or by 
the Research Committees of the Laboratory During 
,the year, the Laboratory ha^ lost the services of 
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Lord Rutherford and Sir Thomas Stanton by retire¬ 
ment, and of Sir William Smith and Mr Campbell 
8 win ton by death The new physics building and the 
compressed air tunnel have been completed, and a new 
ship tank is in course of construction to meet the 
great demand for tests There is a strong feeling on 
the part of the Kxecutive Committee of the Laboratory 
that the demand for work for industry should not be 
allowed to crowd out research of a more fundamental 
character which will extend our knowledge and pro¬ 
vide a basis for future advances m both pure and 
applied science 

Thb March issue of the Decimal Educator reproduces 
the section of the Chinese Economic Bulletin for Qct 
25, 1930, which deals with the new standards of weights 
and measures adopted by the National Government 
on Feb 6, 1929, for the whole of China The ultimate 
standards are the metre and the kilogram, and, during 
the transition period, the old weights and measures, 
which vary considerably throughout China, are to he 
unified and defined in terms of the metno standards 
The Sheng is in future to be the 8hih Sheng of ope 
litre, the Ch’ih is to be the Shih Ch’ih, one-third of a 
kilogram The British quart, pound, and yard are 
stated to have the approximate values, a litre, half a 
kilogram, and a metre respectively It is noteworthy 
that these approximate values given m the Chinese 
document should be those which the Decimal Associa¬ 
tion in Britain and the Metno Association in the 
United States advocate for the transition periods in 
those countnes 

Sjr Charles Close, president of the Hampshire Fleld 
Club and Archaeological Society, recently addressed 
the Society on “ On the Deadliness of Museums ”, 
and if his cnticisms of the provincial museums of 
Great Britain were of the obvious and usual type, his 
suggestions, though not startlingly novel, were based 
on sound common sense If a provincial or local 
museum is to be wholly or primarily an instrument 
of popular education, then the ideal which Sir Charles 
held up to the curator in his picture of the Neolithic 
Room was admirably conceived Ho pointed out that 
it remains an ideal unachieved as yet in Great Britain, 
though he finds steps towards it in a few museums, 
among which, with due regard to his audience, he 
placed the Cloth Hall at Newbury and the new museum 
at Basingstoke His final suggestion is that the care¬ 
taker (presumably in such a smaller museum) might 
act as guide , the value of the suggestion depends on 
the caretaker In general, we believe that the defects 
of which Sir Charles complains are due not to lack 
of goodwill or brains in the curators, but to want ol 
means 

The Czechoslovak National Research Council, 
which is incorporated in the International Research 
Council, and is an offshoot of the Czech Academy of 
Sciences, completed the seventh year of its activities 
at a general meeting held m Prague on Mar 21 Sdc 
ceeding Prof F L Syllaba, who died on Dec 30, 1930, 
Prof B N5mec was elected president Dr J Ba&ta 
delivered a lecture on “ The Spirit of Opposition ui 
Scientific Research ”, in which he emphaased that 
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the principle of opposition ib a fundamental one both 
in the reactions of matter as well as m the investi¬ 
gator’s mind 

Messrs Adam Hiiger, Ltd , have issued, under the 
title of “Spectrum Analysis in Mineralogy' 1 , a valuable 
review by Dr A A Fitch of the technique of miners* 
logical spectrum analysis and the results that the 
method has so far yielded The topics dealt with 
include preliminary treatment of the mineral , optioal 
apparatus, excitation of the spectrum, spectro¬ 
scopic and spectrographio technique , and methods 
of qualitative and quantitative analysis of minerals, 
concentrates, rocks, meteorites, and mineral waters 
Reference is also mado to X ray spectrum analysis 
of minerals and to mineral determination by means of 
absorption spectra A long list of examples of tho 
elements found in various minerals by spectroscopic 
analysis has been compiled, with references to a 
bibliography of 91 items This alone makes the 
pamphlet indispensable to all workers in this rapidly 
advancing field of research Scientific workers will be 
grateful to Messrs Hiiger for providing them with this 
convenient summary of technical methods and pub 
lished results, particulaily as the latter are scattered 
through a very wide range of periodicals 

The great advances made in our knowledge of 
the elements m recent years has led to a desiro on 
the part of many teachers for modem periodic law 
charts in which this new information has been in¬ 
cluded Mr John Murray, Albemarle Street, W 1, 
has just published such a chart, prepared by Mr 
W H Barrett, of Harrow School, which should meet 
the requirements of teachers in schools It com 
prises four separate charts, one of tho Periodic 
Table and Atomic Numbers (after Bohr), one of the 
Periodic Table and Atomic Weights (after Men- 
deteeff), one of the Periodicity of Atomic Volumes 
(after Lothar Meyer), and one of Melting Points and 
Atomic Numbers It will be seen that these new 
charts (which together cover an area of 6 ft by 2 ft 
2 in ) will serve to illustrate the mam features of the 
modern Periodic System, and they will be found most 
useful in senior courses in chemistry The printing 
is very clear and the charts are free from unneces 
sary complications The price of the set, unmounted, 
is 6s 6d net, or mounted on lmen, 9 s Qd The chart 
is also available mounted on linen, varnished, and 
on rollers, for the pnee of 15* Qd net When the 
great advantage of such a modem set of charts is 
kept in mind, these prices must be considered very 
re. Y>nable The diagrams are sufficiently large to be 
suitable for classroom teaching, and their uso should 
considerably simplify the teacher's work 

At the annual general meeting of the Institute of 
Physics, held on May 19, Lord Rutherford was elected 
president for the year 1931-32 

Sir Arthur Eddington, Phuman professor of 
astronomy and experimental philosophy in the 
University of Cambridge, has been elected a foreign 
member of the American Philosophical Society, PJul 
adelphia 
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A large earthquake was recorded at Kew Observa¬ 
tory at 2 hr 27 min 0 sec GMT on May 20 It is 
estimated that tho disturbance originated 1200 miles 
away, the epicentre being under the Atlantic about 
300 miles west of Cape St Vincent 

Through the generosity of Lady and Miss Darwin, 
who have founded a Darwin Trust of about £275 a 
year, augmented by a contribution from the Medical 
Research Council, a study of the cause of amentia 
(feeble mindedness) is to be undertaken at the Royal 
Eastern Counties Institution for the Mentally Defec¬ 
tive at Colchester Dr Lionel Penrose has been 
appointed research medical officer, and Miss Newlyn 
social investigator, for this investigation 

At the annual meeting of the Optical Society held 
on May 14, at the Imperial College of Science and 
Technology, the following officers were elected for the 
session 1931-32 President Prof A O Rankine, 
Hon Treasurer Major E 0 Henrici, Hon Secre¬ 
taries W B Coutts (Business), E T Hanson (Papers), 
Hon Librarian Dr J J Hedges , Editor of Trans¬ 
actions and Assistant Secretary Dr J J Hodges 

Prof Abdul Hamid Beg, Islamia College, Lahore, 
sends us a short description of an experiment on the 
recomposition of white light by the use of a rotating 
mirror Recomposition by a rotating colour disc is 
not very satisfactory, as an impure white or grey is 
seen A better method is to use a lens, or an oacil 
lating mirror, to recombine tho colours of tho spectrum 
of white light Prof Bog substitutes for an oscillating 
mirror a rotating cube having plane mirrors on its 
vertical sides, and his device may interest some 
teachers of physics 

In memory of its late editor, Prof Eugenio Rignano, 
who died on Fob 9, 1930, Scientia has founded a 
Eugenio Rignano Prize of the value of 10,000 Italian 
lire The prize will be awarded as a result of inter¬ 
national competition to the author of the best essay on 
“ The Evolution of the Notion of Time ” The works 
submitted should either be unpublished, or published 
since 1930, and should be sent for examination not 
later than Dec 31, 1932 Further information may 
be obtained from the Editor of Scientw, 12, Via A 
De Togm, Milano (110), Italy 

In a note in Nature of May 9 (p 714) on the Man¬ 
chester earth shake of May 3, it was stated, on the 
authority of the local press, that the shock was not 
recorded at the Godlee observatory at Manchester 
We have received a letter from the Rev J P Row¬ 
land, S J , pointing out that no seismograph has yet 
been installed at this observatory He also gives a 
revised estimate for the time of the initial movement 
recorded at Stonyhurst, namely, 8 h 20 m 0 5s 
(GMT), and the tube at the origin as 5 seconds 
earlier The tremors were exceedingly small, the 
amplitude being not more than 0 7 g 

A usEruL and well illustrated guide to the larger 
moths of Eastbourne appears as a supplement to 
Trans Eastbourne Nat Hist , Photog and IM Soc , 
vol 10 The author, Mr Robert Adkin, has already 
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described the butterflies of the district, and this 
account of the sphmgids, bombyoids, noctuids, and 
geometnds forms the second of three instalments 

Wb have received from the Zenith Electric Co , of 
WUIesden Green, London, N W 2, a copy of its latest 
catalogue of regulating resistances These devices 
are well known in laboratories, and are now often 
used in electrical works The latest sliding type of 
resistance gives very fine adjustment and is cheap 
As they are flash tested at 2000 volts alternating, they 
are safe to use in electrical testing rooms 

Applications are invited for the following appoint 
ments, on or befoie the dates mentioned —A pro 
fessor of education in the University of Bristol—The 
Secretary and Acting Registrar, University, Bristol 
(Juno 0) A visiting teacher at the Hackney Technical 
Institute, for instruction to jumoi workers in the 
chemical manufacturing trades—The Education Officer 
(T 1), County Hal], bEl (June B) An assistant 
veterinary mBjieetor under the Surrey County Council 
to carry out duties under the several Acts and Orders 
relating to milk and dairies , diseases of animals , and 
such other veterinary duties as the council may require 
-—The Chief Veterinary Officer, County Hall, Kingston- 
upon Thames (June 8) An assistant marketing 
officer under the Ministry of Agriculture and Fisheries 
—The Secretary, Ministry of Agnc ulture and Fisheries, 


10 Whitehall Place, S W 1 (June 8) A full-time teacher 
of genera] elementary science and mathematics at the 
Technical College, Wolverton—The Secretary, Tech¬ 
nical College, Wolverton (June 8) A lecturer in 
physics at the Birmingham Central Technical College 
—The Principal, Central Technical College, Birming¬ 
ham (June 12) An assistant lecturer m zoology m 
the University of Bristol—The Secretary and Acting 
Registrar, University, Bristol (June 13) A library 
assistant at the University College of North Wales, 
Bangor—The Librarian, University College of North 
Wales, Bangor (June 13) A Thomas Wall reader m 
comparative education, at King's College, London— 
The Academic Registrar, University of London, 8 W 7 
(June 15) A junior assistant (chemist) under the 
Department of Scientific and Industrial Research— 
The Secretary, Department of Scientific and Indus¬ 
trial Research, 18 Old Queen Street, 8 W 1 (June 10) 
Keepers of, respectively, ethnology and geology in 
the Public Museums, Liverpool—The Town Clerk, 
Municipal Buildings, Dale Street, Liverpool (June 19) 
A Clothworkers* scholar in the University of Leeds 
for research m the physical properties of wool and 
other fibres—The Clerk to the Senate, University, 
Leeds A graduate assistant master for engineering 
science and cognate subjects at the Cambridge and 
County School of Arts, Crafts, and Technology—The 
Education Secretary, County Hall, Cambridge 


Our Astronomical Column. 


The Light-Variation of Ero* —Astr Nach 5784 
contains two papers on this subject S Taffara, of 
Catania Observatory, discusses the period, finding the 
value 0 109790 day, which agrees exactly with that 
announced by L Jacchia, of Bologna Most observers 
take this value as the half period, considering that 
the complete cycle contains two slightly dissimilar 
waves The elongation observed at Johannesburg 
was stated to travel round in the double period 
5h 16 m 

The other paper is from Uecle Observatory, by 
E Delporte and P Bourgeois They determined the 
magnitude photographically, both by ordinary plates 
and by plates with a maximum of sensitiveness be 
tween wave length 5200 and 6800 With the latter 
plates a yellow screen was employed, stopping all 
light of wave length less than 4860 The curves 
obtained by the two methods are very nearly parallel 
to each other The distance between them indicates 
a colour index of 0 77 mag The colour has some 
influence on the parallax investigation, owing to 
differential atmospheric refraction One advance m 
the present parallax campaign over that of 1900-1 
is that on this occasion the spectral types of the 
comparison stars have been determined, so that it 
will be possible to make allowance for differential 
refraction, or at least to exclude stars of type differing 
much from that of Eros 

Absolute Magnitudes of K type stars —A method 
was recently devised by StrOmberg for determining 
statistically the distribution of absolute magnitudes 
in a group of stars The requisite data are proper 
motions and sadial velocities, or derived functions of 
thfefr* quantities, from which accurate values of the 
frequencies of different absolute magnitudes in the 
group can be determined Some interesting results 
have now been obtained by the author in applying 
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his method to K type stars (Astrophysical Journal , 
vol 73, p 40) Amongst types K0 to K2, four dis- 
tinot maxima appear in the frequency curve at absolute 
magnitudes -2 5, +0 3, +2 7, and + 6 1, the largest 
number (78 3 per cent) being of absolute magnitude 
+ 03 It thus appears to be necessary to subdivide 
the giants into three groups of mean absolute magni¬ 
tudes equal to the first three maxima, and the de¬ 
signations of bright, normal, and faint giants have 
been provisionally applied to these groups For stars 
of types K3 to iv9 only three maxima appear, corre 
a ponding to super giants, normal giants, and dwarfs 
at absolute magnitudes -4 6, -0 1, +67 respect¬ 
ively 

New Catalogue of Comets —Mr I Yamamoto has 
just published a new catalogue of comets in the current 
Handbook of Kwasan Observatory Most Of the book 
is m Japanese, but the catalogue is m English It 
reproduces the obbits given m Galle's “ Cometen- 
Bahnen ”, with the addition of those that have smee 
been published, extending up to the end of the year 
1930, so that it is quite up to date The elements are 
given to the third decimal of a degree, which is near 
enough for most purposes There w a useful separate 
table of th$ comets of short period, with the approxi¬ 
mate date of their next apparition, and a list of the 
returns at which they were observed There are a few 
errata Some proper names ore misspelt. Skiellerup’s 
comet of 1927 is wrongly identified with De Vico's of 
1846 Yamasaki's name is given, instead of that of 
Forbes, as the discoverer of 1928 IV However, there 
are probably no catalogues of the kind that are quite 
free from mistakes The book contains some other 
tables in English They include elements of satellites 
and the more interesting minor planets, and a table 
for converting R A and decimation into galactic 
longitude and latitude. 
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Research Items. 


A Saxon Sword from Wales —Mr € E Vulliamy 
describes in Man for May the discovery of a bronze 
ring and sword m a hut circle in the parish of Llowes 
in Radnorshire The wall of the hut is marked by a 
low bank of turf and stones The interior is filled 
with sandstone blocks of moderate size, probably 
fallen from the roof A lining of massive blocks seems to 
have served as a revetment of the inside of the walls 
A trench across the enclosure from east to west revealed 
the floor at a depth of eighteen inches to two feet 
A small flmt knife broken in two pieces and damaged 
by fire, and two pieces of burnt flmt, were found A 
surprising find was a small, thick, bronze nng, 1J m 
in diameter, m debris above the floor m the western 
sector This was followed by the discovery of an iron 
sword, broken m two and thickly covered with yellow 
rust It was lying on the collapsed material of the 
wall The blade of the sword was badly corroded and 
the point was missing, but it is undoubtedly Saxon 
and, it may be assumed, belongs to the pagan period, 
datmg at about a d 400 500 The tang and shoulders 
correspond with datable Saxon swords of about that 
time A La T&ne date seems improbable, but in the 
absence of the pommel exact datmg is impossible 
The length of the sword from tang to point was 
probably about thirty four inches It is interesting 
to note that the find was made fourteen or fifteen 
miles from Offa’e Dyke and eight or nme miles south 
of Garth Maelwys, where the Welsh are supposed to 
have defeated the Mercians m 723 A Saxon dagger 
and spear ferrule have been recorded from one of the 
Worlebury hut circles near Weston super Mare 

Important Foods of Wild Ducks —North Dakota is 
a recognised and favourite resort for wild ducks, and 
as a consequence is much visited by sportsmen Its 
selection by the birds is due to its maze of lakes, 
sloughs, and ponds, well stocked with suitable food 
and having plenty of cover To determine the relative 
values, and the possibilities of the improvement of 
the marsh and aquatic areas as feeding grounds for 
the birds, a survey of the vegetation of about five 
hundred lakes was made by the late Douglas C Mab 
bott and Franklin P Metcalf in 1917 {Technical Bull 
No 221, US Dept Agnc , March 1931) Although 
the full list of the plants inhabiting the lakes includes 
the names of about 350 species, the important food* 
plants for ducks are comprised m some 13 species 
Of these, the most abundant is sago pondweed 
(Potamogeton pectinatus), found both m fresh and 
alkaline saline lakes, and supplying food in the form 
of abundant underground tubers as well os seeds 
Next in importance come wigeon grass (Ruppia 
tnarUvma) and bayonet grass (Scirpus paludosus ), 
while the other most useful contributors to the 
diet include other species of those genera, as 
well as species of SagUtana , Lemna, Polygonum , 
CcratophyUum, and Chara It is noteworthy that 
almost all the lakes contain at least a small quantity 
of alkali 

Rabbits and Butterflies —In a short article m the 
Vasculum (May 1931, p 68), Prof Heslop Harrison 
directs attention to a curious dependence of the num¬ 
bers of small copper butterflies upon the numbers 
of rabbits in certain districts Tne small coppers 
depend for food upon the sorrels (Rumcx acetosa and 
If acetoeeUa) The latter favours disturbed soils, it 
is the first invader to appear when whins and heather 
have been burnt, similarly it is the plant which 
thrives beet among the scrapings and burrows of 
rabbits Were the rabbits to disappear m certain 
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places which the author names, the vegetation would 
close up, sheep’s sorrel would disappear, and the small 
copper would follow suit It is a senes of links in a 
Nature chain, 1 small coppers’—sorrel—rabbits, and 
Prof Hamson might have added that we owe our 
rabbits to the Normans, so that the numbers of 
‘ small coppers ’ in the British Isles may be said to 
depend to some extent upon the Norman Conquest 1 

Japanese Macrura —Dr Zu Yokoya describes the 
Macrura of Mutsu Bay in the “ Report of the Bio 
logical Survey of Mutsu Bay, 16 ” ( Science Reports , 
Tdhoku Impenal University, 5, 3, 1930 Contnbu 
tion No 55 from the Marine Biological Station, 
Asamushi, Aomori Ken) Thirteen genera and twenty 
three species are represented, one genus and four or 
five species being new Our knowledge of the goo 
graphical distribution is greatly extended, especially 
of certain southern forms which are now found to live 
in Mutsu Bay Penarus japonicus is one of these 
The new genus Paraspxrontocans is closely allied to 
Spirontocans, but differs m its peculiarly shaped, 
laterally compressed rostrum projecting obliquely 
downwards with a rib on each side and Bmall teeth on 
the upper margin, m the paired Damnations of the 
first and fifth abdominal segments, and in the branch 
lal formula This new genus is created for the species 
Paraspirontocarts Kishtnouyet 

Furunculosis of Salmon—In two recent papers, a 
definite advance has been made in the problem of 
eradication of furunculosis from our salmon and trout 
fisheries First, a test has been found whereby 
Bacillus salmontcida can be identified for certain , and 
secondly, a method for the external disinfection of 
salmon and trout ova has been successfully tested 
Isobel Blake (I J F Williamson) and Eleanor J M 
Anderson ( Fisheries , Scotland, Salmon Fish , 1930, No 
1) by the bacteriological test known as the comple¬ 
ment fixation reaction have shown that B saltnontcida 
is a serologically homogeneous species Many strains 
of other organisms isolated from fish and from 
fresh water gave consistently negative results The 
general test was modified in that the ltnrnuno serum 
was heated at 65° C for half an hour and the comple 
ment was treated with charcoal The first named 
author has shown that acriflavine is a suitable agent 
for disinfecting ova which can cany the furunculosis 
bacilli ( Fisheries , Scotland , Salmon Fish , 1930, No 2) 
The bacilli are only present on the outer surface of 
the eggs and acriflavine m a dilution of 1 in 2000 
effectively kills the bacilli without causing mjury to 
the eggs, which should be subjected to the treatment 
for 20 30 minutes A method is given for the practical 
application of acriflavine to eggs at u hatchery on a 
commercial scale 

New Strains of Welsh Oats —The Welsh Plant 
Breeding Station at Aberystwyth is not able to 
undertake the growing of new varieties of cereals on 
a largo scale so that they may be distributed to meet 
a general farming demand The Station is, however, 
selecting a number of pure lines from some of the 
commonest Welsh strains and breeding them on 
sufficiently to enable a comparison of growth habit 
and yield and behaviour from season to season It is 
then prepared to bulk the produce of selected pure 
lmes to an extent sufficient to allow a limited dis¬ 
tribution to Welsh growers If the new lme behaves 
well in ordinary farming practice, then the seed supply 
may be increased through the farm grown crop Two 
cultivated oat varieties, commonly grown in Wales, 
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Cciroh Llwyd (Avena Stngota) and Ceirch-du-Bach methods which have been developed in that labora- 
(A. saliva), especially the former, proved to be far tory for the production of X-rays by driving dectrk 
from uniform when tested at the Station A number currents through solids of high electrical resistivities 
of pure lines were therefore gro wn from selected heads, by high electrical pressures In cases in wltfph a 
and from these, after rigorous elimination, a few have large proportion of the fall of potential occurs In the 
been chosen and grown, as on behaviour and yield material either at the anode or at the cathode, that 
they showed better performance than the aggregate portion of the material is found to emit soft X-ray* 
The work done in selecting these lines and their of the order of 10'* cm , which become harder os the 
Characters is described in leaflet S 2 from the Station potential fall increases The electrode at which there 
(1931), by E T Jones Supplies of seed will be is a large fall of potential, is given a grid form so as not 
available for growers for planting in 1932 to interfere witn the emission of the radiation The 

material is used m the form of rods, about 9 cm long 
Interspecific Plant Hybrids and Backcrosses —The and 3 cm diameter, surrounded by ebonite, with on 
first part of a paper on this subject by E Warren arrangement for pressing the electrodes against the 
(Annals of tho Natal Museum, vol 6, part 3) deals ends of the rod by means of an ebonite screw Mag 
with the solfed hybrid generation of Vcnxdxum and nesia, yellow oxide of mercury, alum, and other 
Arctotis and the two backcrosses, and a comparison is materials have been used with difierences of potential 
made of t.hoir characters with the corresponding ones up to 30,000 volts, and X ray photographs of the usual 
m the hybrid and in tho two parents In the second type obtauiod 
part certain aloe hybrids are discussed The hybrids 

and backcrosses are described in connexion with a Spectra of Beryllium —A paper bv F Paschen and 
statistical treatment of a series of characters, tho dia P <3 Kruger in the Annalen der Phy&tk (vol 8, p 
tnbutions of the variable in the different generations 1005), on the spectra of beryllium (Ho I and Be II), 
being given in comparative tables , and by means of closes an rnipoi tant gap in our knowledge of the pro- 
certain ratios a comparison, on a numerical basis, is peities of the lightest elements These spectra are 
made of tho general facies of the different generations of difficult to produce for technical reasons, and had 
thecrossoKHnd backcrosses The daisy hybrid exhibited previously boon described only incompletely, but Prof 
greater sterility to selfing than to backcrossmg, and Paschen has now been able to obtain good sources 
the plants of the hybrid x hybrid generation were so both in aies and glow discharge tidies The spectra 
sterile that no aehones capable of germination were have tho structure which would be anticipated, but it 
obtained by selfing Tho aloe hybrids were exceed 18 remarkable that a number of lines appear in the 
ingly sterile to selfing, and no good seeds were obtained, spectrum of the neutral atom, which show that two of 
but baekciossmg was comparatively easy This fact the electrons can be excited simultaneously, part of the 
is significant in relation to the taxonomy of aloes spectrum of the solar corona has been attributed re 
where hybridisation readily occurs in Nature, and there cently to a somewhat similar excitation of helium In 
must be a considerable mixture of species in the cose, it is found that the new lines are most pro- 

population of aloes of many districts where various minent m the presence of some bands which have been 

ejiecies are growing together tentatively ascribed to tho molecule Be,, and it is sug 

^ gested that their production is connected with chemi 

Ice in the Arctic Sea —The Danish Meteorological cal action involving these or other molecules The 
Institute hits issued its report on “Tho State of the ionisation potential of the normal beryllium atom is 
Ice m the Arctic Seas, 1930 In European Arctic 9 281 volts, and the ionisation potential of its meta 
waters there was extraordinarily little ice In the stable 3 P 9 state, 0 5075 volts 
Barents boa and around Spitsbergen open water was 

more extensive than in any other year during this Phosphorus and Antimony PenUchlorides —Since 
century So early as February, the ice edge in the lt impossible to represent the central atom in the 
Barents Sea was in the normal position of May and molecules PCI, and SbCI 6 as surrounded by eight 
June, and by August it was lying north of the western electrons if the five chlorine atoms are attached by 
islands of Franz Josef Land instead of some three ordinary co valent links each corresponding with a 
degrees to the south Bear Island was froe from ice P a »* electrons, polar formula* such as SbCl/CT, or 
by April, anil remained free throughout the summer formulae in which two of the chlorine atoms are held 
From the autumn of 1929 until April 1930, the whole by single electron links, have been suggested Simons 
west coast of Spitsbergen was clear of ice After a and Jessop, in the April number of tho Journal of the 
little He in May and June, the coast was again com American Chemical Society , describe experiments 
pletely clear, and in July and August, the ice edge lay on the dielectric properties of these two compounds 
in lat 81° N During August the entire archipelago which show that their moleeules possess a zero or 
was free from ice, and there was practically no ice very small dipole moment This indicates a sym- 
betwoen Spitsbergen and Franz Josef Land The metrical structure and is m favour of five co valent 
Kara Sea was clear enough to be navigable in August linkings, with a ten electron shell around the central 
and September On the east coast of Greenland atom An arrangement with three electron pairs m a 
the ice was fairly abundant until the autumn, when plane and two single electron bonds at right angles 
parts of the coast were easily accessible Iceland was to this plane is regarded as improbable, since anti- 
almost ice free throughout the year In Davis mony pentachlonde is diamagnetic, and it is difficult 
Strait tho amount of ice was below the normal to see how two unpaired electrons on opposite sides 
Hudson Strait and Bay were clear of ice in July and °f the central atom could give rise to a mutual 
August In contrast with these comparatively ice- neutralisation of magnetic fields An interesting 
free coasts, Alaska and eastern Siberia had the pack result was that the dielectric constant of liquid 
ice up to their coasts for moat of July and August phosphorus pentachlonde was smaller than that of 
In fact, the polar ice would appear to have been t* 10 solid It is considered possible that the orystat 
driven against these coasts rather than out into the forces distort the molecule and increase the poiarisa- 
Barents and Greenland Sew. tion The liquid has a lower conductivity than the 

v * -r w j.v , , crystalline material This result is interpreted as 

X-Ray* without Tube* —In the March issue of the throwing doubt on the method of finding the polanea- 
Journal de Physique* M G Reboul, of the Physics tion of a substance by making use of the oieleotrio 
Laboratory, Montpellier, gives* an account of the constant of the solid material 
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Whipsnade Zoological Park. 


T^HE new estate of the Zoological Society of London 
JL at Whipsnade was shown to the Press on May 21. 
rhere was a private view for fellows of the Society on 
fche following day, and on Saturday, May 23, it was 
Opened to members of the public, who in future will 
each day, including Sundays, be admitted on pay 
mcnt of one shilling, from 10 o’clock in the morning 
until * lighting up tune * 

The Zoological Park, as it is called, considered 
merely as a place of resort m which to spend some of 
one^s leisure, is moat atti active, and from it there is 
a magnificent view over some eighty miles of country* 
nvailing that from the Malvern Hills Much of the 
five hundred acres consists of downs and woodland, 
and it is very pleasant to think that so large a iural 
area is to be kept as a beauty spot 

The charm of the English landscape dtjiends largely 
upon its vegetation, ana the special Act of Parliament, 
which allows a charge for admission to be made 
on Sundays, forbids the picking of wildfloweis the 
damaging of trees and shrubs, and the throwing down I 
of litter Blue boll Wood , whore tin re is no bush 
undergrowth, is at the time of wilting a magmheent 
sIr et of colour, broken only by the tiunks of the tioes, 
and thtie are bluebells too in the Bird Sanctuary, 
into which the interesting and lare plants of the 
nughbouihood, winch are disappearing elsewhore will 
hi introduced Wild buds aro piotei ted, and those 
which build in holes encouraged, by tho piovision ot 
nesting boxes No birds othtr than those usually 
tound in the sanctuanes near London, have as yet 
been recorded as bleeding there In the enclosure are 
a few tiny antelopes (Reeves muntjac) and numeious 
peafowl I ho writer here saw several nests of Am 

lieist s pheasant, on which the hens weie sitting, and 
the empty egg shells of an Impeyan pheasant which 
hod successfully hate hod out her young Perhaps the 
most interesting occupants aie the brush tin keys, 
which it is hoped will build their mounds and leave 
the ir eggs to be hatched by the hoat of fermentation, 
as has liapjienod m the Gardens at Regent s Paik 

In the disposal of the animals generally, advantage 
has been very skilfully taken of the conformation of 
tho giound and what is growing upon it Wolves are 
rearing their young in a dense wood of conifers, which 
makes an excellent setting for them The more 
scattered trees and bushes make an appropriate home 
foi graceful Indian deer In a more open ppace ad 
jacont, and looked down upon from a causeway, is a 
good c ollection of boars 

A herd of American bison has been given a large 
niece of the side of a down, and little dells elsewhere 
nave been fenced round for marmots, wood chucks, 
and wombats It is intended to isolate a tableland 
of grass covered chalk to form a home for lions, and 
a good beginning has been made with the work 

Wallaby Wood , consisting of deciduous trees, has 
as its name implies, been dedicated to the kangaroos 
No attempt has been made to provide houses through 
which the public can walk for any of the animals 
mentioned, but shelters have been constructed into 
which the creatures can retire, and which can, if neces 
sarv, be warmed in winter by electric radiators 

The orchards, meadows, and tho farm-land have 
been made into grass enclosures for the cranes and 
crested screamers, the wild horses, asses, and zebras, 
the camels and llamas, as well as the ostriches, emus, 
and rheas The area of several of them is ten acres 
or more, and there is one of thirty acres, m which it is 
hoped that there will ultimately be seen a panorama 
of the large mammals of Africa 
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In the Home Paddocks are English 1 wild white 
cattle ’ of the Chartley strain, and among the herd is a 
black calf, which points to an occasional crossing In 
the past with some domesticated breed There are 
also red deer, including an albino sport, and, near¬ 
by, some lion cubs bred m the Society’s Gardens at 
Regent s Park 

The giving of considerable space to animals, the 
providing of them with surroundings (and in some 
cases, food) which approximate to those which they 
would enjoy in Nature, may be looked upon as mere 
common sense, seeing that their health should benefit 
and that they should look better and live longer, for 
many are costly and difficult, if not, nowadays, almost 
impossible, to replace There are, however other lm 
portant aspects of the matter It is allowed that 
peoplo in Great Britain, at any rate, are gradually be 
coming moie considerate towards animals Possibly 
the acceptance of the theory of evolution has helped 
to (reate a fellow feeling, and there aie now many 
whose sense of justice m strongly developed who, 
when they see a wild cieature cooped up in a cage or 
living in a sty unable to 10 am about and fulffi its 
functions cannot help companng it with a felon lm 
piisoiled foi life for some crime against society, and 
conmdf r the animal to be suffering punishment which 
is undeserved and quite unwairanted 

Thes< and indeed overy lover of animals will wel 
como tho new Zoological Park as a groat advance, for 
here the animals can be given opportunities to produce 
their young, and this leads to fuithei business and 
si lentific considerations Many animals as has ftl 
ready been mentioned, are of consuleiable value, and 
this is especially the case where then expoit from 
their native i ountry has been prohibited The rearing 
of these and their subsequent sale or exchange may 
well help to maintain and improve the Zoological 
Paik for it is intended that any profits from it shall be 
used for its bottorment Then there are, unfoi tunately, 
animals whu h aro dying out, and it may ho that the 
only way to keep them from extinction will bo to brood 
them in captivity 

Visitors to the Park should remember that it is only 
m its initial stage, and that a great deal of money had 
to bo spent on making ioads, although the Ministry of 
Labour supplied a hundred rmn from distressed area*- 
and paid three quarters of then wages 

There are at present but few ponds, though con 
sidering the accommodation there is a good series of 
swans and geese and duck, with some flamingoes It 
is, however, part of the plan when funds allow, to 
make at least one large lake 

Tlie Park should be a great help to the Gardens at 
Regent s Park Animals which need a change of food 
and air can be taken there to recuperate, and any that 
it is desired to keep but not at the moment to exhibit 
m London can also be sent into the country It may 
not perhaps be too much to expect that those whicfi 
remain in the Gardens will get a little moie room a* 
time goes on 

The moving spirit in the whole scheme has, oi 
course, been Sir Peter Chalmers Mitchell, and he is tc 
be congratulated upon his achievement This shoulc 
also gladden the hearts of those whose efforts to lm 
prove the conditions at Regent’s Park, years ago 
resulted in his appointment as secretary to th< 
Socioty Dr G M Vevers, the Superintendent of tht 
Zoological Gardens, has been staying at Whipanadi 
for some time, but the resident superintendent if 
Capt W P Beal 

To follow the boundary of the estate on foot wouk 
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mean a walk of eight miles, and the Zoological Society 
has introduced a service of motor omnibuses of its 
own, inside the Pork The old farmhouse and its out 
buddings have been mode into excellent luncheon and 
tea rooms, but places have been set apart whero 
visitors may picnic and enjoy the view, while refresh 
ment kiosks have also been provided 

It is understood that motor omnibuses will bring 
visitors from Luton and Dunstable {which can be 
reached by tram from London) and from the large 
towns within a convenient distance of the Park 

Wilfred Mark Webb 


The Newfoundland Earthquake of 
Nov 18, 1929 

rpHE Eastern Section of the Semmologital Society 
T 0 f Amm(A (U S Coast and Geodetic Survey, 
Washington, D C ) has issued two papers, by Dr 
Arthur Keith and by Messrs E A Hodgson ami W 
W Doxsee, read at the 1930 meeting, at Washington, 
DC, on the earthquake which broke twelve ot the 
submarine tables to the south of Newfoundland on 
Nov 18, 1929 

The preliminary position of the cable fractures was 
marked in a map published in Natctke, Deo 21, 1929, 
and in an accompanying communication Prof J W 
Gregory explained the earthquake as due to the sub¬ 
sidence of a strip of the sea floor, probably about 400 
miles long, m continuation of Cabot Strait This view 
is fully supported by the new papers The violence of 
the earthquake may be appreciated fiom Dr Keith’tf 
remark that it was of the same order of magnitude 
as the disastrous Charlestown earthquake of 1885 
He concludes “ that all the evidence is in harmony 
with the theory that parallel faults produced the 
Cabot trench in the past, the Grand Banks Earth 
quake in the present, and minor breaks like that of 
Sherbrooke as aftershocks ” He also quotes a report 
by Thos 8 Woods attributing the boundary of the 
continental shelf m that region to faulting 

Tho paper by Messrs Hodgson and Doxsee gives a 
useful collection of data as to the rocords of the earth 
quake, which was felt at all the chief observatories 
of the world The authors determine the epicentre 
as at lat 44° 5' N and long 56° W , and the time there 
at 20 h 31® 55’ GMT They conclude that “tho 
evidence strongly supports the hypothesis of a down- 
dropped section of ocean floor bounded by two fault 
planes roughly parallel to the axis of Cabot Strait 
as defined by the 100 fathom contour, and extending 
from 45° N to about 39° N as a prolongation of that 
strait, the northern end being the more seriously 
displaced ” The subsidence they suggest was about 
25 feet 

Messrs Hodgson and Doxsee (p 70) give a list 
of the times of the earthquake at 32 observatories 
The tirao records are of interest m connexion with the 
view that the floor of the Atlantic is of different 
material from that under the continents The 
earthquake records include those at Budapest, 
5507 km to the east, and at Berkeley m San Fran¬ 
cisco, 5000 km a little south of west Budapest is 
33 kin nearer the epicentre than Berkeley , it re 
corded the P waves 0 seconds earlier and the 8 
waves 7 seconds earlier As the P waves travelled 
to Budapest in 9 mm 1 sec and to Berkeley in 9 mm 
7 sec , the rate* of transmission under North America 
and under the Atlantic \4fere practically equal—the 
rate to Budapest being 10 29 km per sec , and that 
to Berkeley 10 24 km per sec The rates were to 
Muotaltp distance 5000 km , 9 9 km per sec , to 
Strasbourg, 4589 km , 9 3 km per sec , to Barcelona, 
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4700 km , 10 km per sec , and to Balboa, 4506 km , 
to which the direct route would have been across the 
deeper part of the North Atlantic basin, only 9 18 km 
per sec , instead of the acceleration that would be ex¬ 
pected if that ocean floor were underlain by siraa at 
a Blight depth 


University and Educational Intelligence. 

Cambridge —The Appointments Committee of the 
Faculty of Economics and Politics has appointed 
C O Clark to be University lecturer in statistics 

The Appointments Committee of the Faculty of 
Biology ‘ A ’ has appointed Dr O M B Bulman to 
be University demonstrator m goology 

Mr John Hilton, Assistant Secretary to the Ministry 
of Labour, has been elected to the recently founded 
Montague Burton professorship of industrial relations 

The Buildings Syndicate has issued a report to the 
University on a site for the Royal Society Mond 
Laboratory and on accommodation for the future 
development of the physical sciences It recommends 
that the sites of the present engineering workshops 
and the University power station be assigned for new 
buildings to contain the Royal Society Mond Labora 
tory, the reconstructed power station, and new work¬ 
shops for the Cavendish laboratory, and that the 
drawing office and adjoining rooms to be vacated by 
the Department of Engineering be assigned to the 
Department of Physics 

Durham —At a meeting of Convocation on May 20, 
Lord Londonderry was installed os Chancellor of the 
University, in succession to tho late Duke of North¬ 
umberland 

London —New members of the Senate elected by 
Convocation include—Major A G Church, M P , and 
Prof William Wilson (science), in plate of Prof F G 
Donnan and Sir Philip Magnus, who have retired 
Those reappointed by Convocation and the Faculties 
include—Sir Ernest Graham Little, MP (medicine), 
Mr Roger Smith (engineering), and Prof A L 
Bowley (economics) 

Dr C H Lander, since 1923 Diroctoi of Fuel Re¬ 
search, has been appointed professor of engineering 
(Imperial College- City and Guilds College) as from 
Hept 1, 1931 Dr E L Kennaway, since 1921 
chemical pathologist at the Cancer Hospital, has been 
appointed professoi of experimental pathology (Cancer 
Hospital—Free) as from May 1, 1931 

It is announced by the Capo Town correspondent 
of the Times that, on May 19, the University of Cape 
Town conferred the honorary degree of D Sc on 
General Smuts, in recognition of his scientific achieve 
ments, and with special reference to his election as pre¬ 
sident of the 1931 meeting of the British Association 

The Rockefeller medioal fellowships for the aca¬ 
demic year 1931-1932 will shortly be awarded by the 
Medical Research Council, and applications should be 
lodged with the Council not later than June 1 Fellow¬ 
ships are awarded by the Council, in accordance with 
the desire of the Rockefeller Foundation, to graduates 
who have had some training in research work in the 
primary sciences of medicine or in clinical medicine 
or surgery, and are likely to profit by a penod of work 
at a university m the United States before taking up 
positions for higher teaching or research in the Bzrtisn 
Isles In special circumstances, the fellowships may 
be tenable at centres of research not in America. 
Full particulars are obtainable from the Secretary, 
Medical Research Council, 38 Old Queen Street, West- 1 
minster, S W 1 
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Birthdays and Research Centres 

May 31, 1845 —Col R E Crompton, formerly presi¬ 
dent of the Institution of Electrical Engineers 

As I was bom in the country eighty-six years ago, 
in that part of the Vale of Mowbray in Yorkshire 
where farming ih at its best, although I have devoted 
most of my life to such subjects as mechanical haulage 
and the supply of electricity to town users and to the 
greatly increasing industrial districts of England, I 
have, during the last few years, become more and 
more impressod by the far greater importance of 
solving tne problem of increasmg the food production 
of our farmlands and gardens, by the use of electrical 
power We now are all working on the somewhat 
difficult problem of the distribution of electucal energy 
at such a low cost that we should be able to persuade 
our farmers to substitute electrical trenching and 
aerification of the soil for the old time ploughing and 
we hope that in the not very distant future we may 
perfect the processes of obtaining nitrified products, 
such a« nitrate of lime, direct from the nitrogen of the 
atmosphere, and at points close to where we desire to 
supply it to our fields, by utilising the electrical supply 
on the spot, instead of our farmers having to purchase 
the synthetic products at high cost I, for one, believe 
it possible that by such means we shall persuade our 
farmers to increase the area of arable land, and pro 
duco from it crops almost, if not quite, equal to those 
now produced by our market gardeners, largely by 
manual labour 

June x, 1866 - Dr Chas B Davenport, director of 
the Department of Genetics, Carnegie Institution 
of Washington 

Since the study of heredity is really that of the in¬ 
ternal control of development, studies on heredity m 
man, particularly on stature and body build, may 
usefully be concerned with the way individual children, 
of known families and races, grow, and especially with 
the changes in endocrine activity and other physio 
logical factors that are associated with such growth 
I am, accordingly, following in individual children, 
during a span of years, their physical, physiological, 
and mental changes, to learn how they are interrelated 

June a ,1866 —bir Leonard E Hill, F K S , honorary 
director of resoarch at the London Light and 
Electrical Clime 

Two years ago, working m co operation with Mr 
R H Davis, of Siebe Gorman, Ltd , I was able to 
show, with the help of the Admiralty, that it is possible 
for divers to go to depths of 300 ft m the ordinary 
living dress The necessary decompression period can 
be greatly shortened by the breathing of oxygen in a 
mbmerpible decompression chamber designed by Mr 
R H Davis, and used from a depth of 70 feet up 
wards by the ascending diver The chief investigation 
I have been engaged on is assisting the Admiralty 
Diving Committee in working out, on animals, safe 
times for decompression, so using oxygen, for divers 
working up to thirty minutes on the t>ottom at 300 ft 

I am also engaged in research on the penetrat ion of 
die skin by infra red, visible and ultra violet rays, and 
the action of irradiation on the body in health and 
disease 

fune 3 , 1853 —Sir W M Flinders Petrie, F R S , 
professor of Egyptology m the University of 
London 

fee development of man’s abilities and ideas has 
ippoared to me the most interesting subject of research 
luring the last fifty five years Y At present I apn 
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engaged in excavating one of the largest cities of the 
bronze age and the continuity into the Neolithic 
period As it is useless to make collections if no 
place is provided for them, it is to be hoped that the 
scheme for a study series of development m the great 
civilisations will be carried out in the new buildings 
of the University of London 


Societies and Academies 

London 

Royal Anthropological Institute, April 28 — A 
Leslie Armstrong Excavations in the Pm Hole cave, 
Cresswell, Derbyshire The Pin Hole excavations 
have lieon in progress since 1924 By a fortunate 
circumstance, this cave appears to be the only one 
of the Cresswell series which held the full stoiy of the 
occupation of the ravine in Palaeolithic times, and it 
was the only cave left practically intact by earlier 
excavators Two layers of cave earth exist, an upper 
level ranging in tune from Upper Aurignacian to a 
phase which is contemporary with the Magdalenlan 
of b ranee This has yielded an important series of 
tools in flint, which reveal the gradual development 
of the upper Palaeolithic industries of Britain, and 
also two examples of earlj art, one of which is the 
engraved outline, on bone, of a masked male figure 
The lower cave earth is in three zones, in oaeh of 
which early Mousterian tools are found and definite 
evidence of the cave’s occ upation by man This lower 
level has also provided valuable evidence relati\e to 
fluctuations of climate during the last groat ice age 
of Britain Many animal remains were found 

Society of Public Analysts, May 6 —E J Guild 
Demonstration of a new development in filter paper 
The paper contains at least 99 per cent of alpha 
cellulose, with about 0 04 per cent of ash It is very 
strong when wet and offers great resistance to alkaline 
solution, such as caustic soda, etc It is suitable for 
the rapid filtration on a large scale of coarse or 
gelatinous substances, and also for all but the most 
delicate analytical work —A J Amos and D W 
Kent-Jones Tho 4 rope ’ spore content of flour and 
its significance Far less importance must be attached 
to tho rope spore content than to the technique 
adopted in tho bakery as a factor in the production 
of ropy bread The conditions tending to aggravate 
rope trouble in bread have been separately m\esti- 
gated - W R Schoeller and H W Webb The 
separation of tin from tantalum and niobium For 
the separation of small amounts of tin from much 
earth acid, Giles’s process (fusion with potassium 
carbonate, solution in citric acid, precipitation of tin 
as sulphide) is not suitable for earth acid minerals 
Schoeller and Powell’s process (fusion with bisulphate, 
solution in tartaric acid, treatment with hydrogen 
sulphide, (ollection of insoluble residue and sulphide 
precipitate) is serviceable —N L Allport A new 
method for detecting decomposition products in 
anaesthetic chloroform The decomposition of medi 
cinal chloroform, resulting in phosgene formation, 
leads to the presence of free hydrochloric acid due to 
action on the alcohol which is added as a preservative 
A new test capable of detecting one part of free hydro¬ 
chloric acid in a million parts of chloroform is based 
upon the condensation of resorcinol and vanillin by 
the free hydrochloric acid, with the formation of a 
red acidic dye By subsequent treatment with alkali, 
a pink aqueous layer is obtained, the intensity of the 
coloration varying with the quantity of impurity 
present —~J N Rakshit Contaminations in morphine 
deposited m the British Pharmacopoeia process for 
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the analysis of opium The morphine obtained m the 
determination of the alkaloid oy the B P process 
contains 5- 6 per cent of other alkaloids consisting 
principally of codeme A modified method is described 
m which a lime solution of the opium is extracted 
with benzene prior to precipitation with ammonium 
chloride This yields a much purer morphine than 
the original process 

Lf&ds 

Philosophical and Literary Society, Mar 3 - R 
Whiddmgton and J E Roberts An accurate ex 
perunental determination of excitation energy bv 
eJectroh impact m helium The following values with 
their probable error in volts were obtainod, and a 
comparison is made with the values calculated from 
spectroscopic data 

Experimental (alt ulat«l Origin 

21 24 ± 0 03 21 12 1 bS 0 -2 

23 19 i 0 04 22 98 1 - 3 l P t 

23 84 ^ 0 10 23 03 1 KS 0 - 4 ip, 

The observed values are all a little greater than the 
calculated ones, but by an amount more than the 
probable experimental orior —E C Pollard Atomic 
disintegration without capture of the projectile A 
disc ussion of energy and momentum relations is gLven 
for a process of atomic disintegration without capture 
of the alpha particle, and a Himple picture of the de 
tailed occurrence is put forward and tentatively con 
Hidered for the elements aluminium and boron — 
K E Grew The thermoelectric power of nickel in the 
neighbourhood of the Curie point Prior to an in¬ 
vestigation of the thermoelectric properties of the 
copper nickel alloys, the thermoelectric power of 
nickel (99 97 per rent pure) against platinum at 
temperatures between 250° and 460° C has been 
measured Preliminary results show that the specific 
heat of elei tricity in nickel increases at the Curie point 
by 4 lb 10 24 cal per electron per degree, in good 
agreement with the value found by Dorfman and 
Joann h Some irregularities in behaviour above the 
Curio pennt were observed - F Tyler Upper limits 
for stellar masses—a criticism The investigations 
of Anderson and Pokrowski on the upper limit for 
stellar masses are discussed and criticised — H M 
Dawson Reaction velocity in relation to the con¬ 
centration and activity of the reacting components 
The best available data for the catalytic influence of 
hydrochloric acid on the hydrolysis of ethyl acetate 
show that the velocity is proportional to the concen 
tration of the hydrogen ion and bears no simple rela¬ 
tion to its activity or thermodynamic concentration 
The rate of conversion of N mto p chloroacetanilide 
in solutions of freo hydrochloric acid is consistent with 
the hypothesis that the velocity is proportional to the 
product of the activities of the reactants (N chloro- 
acetanihde, hydrogen ion, and chlorine ion), but the 
results obtained in the presence of chlorides, when the 
concentration of the chlorine ion is greater than that 
of the hydrogen ion, show that this hypothesis is not 
generally applicable On the other hand, the velocity 
is m all circumstances approximately proportional to 
the product of the concentrations of the hydrogen and 
chlorine ions ~C H Douglas Clark A spectroscopic 
classification of the elements according to ground 
states Earlier tables showing the electronic distribu¬ 
tions within atoms derived from spectral evidence fail 
to exhibit the group relationships of the elements, 
which is specially important from the chemical point 
of view A new table it therefore proposed showing the 
elements (rare earths excepted) in periods and groups, 
in relation to ground states and corresponding atomic 
quaentum numbers, and also to electronic groups, here 
divided as ultimate, ponultifhate, and antepenultimate 
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The arrangement shows electronic levels m a more 
compact and convenient form than the schemes 
hitherto proposed, and forms a suitable basis for dis¬ 
cussion of the relation existing between the valencies 
of the elements and their ground states —H Rich¬ 
mond and W H Pearsall Absorption of ammonium 
and nitrate ions by plant tissues Discs of potato 
tuber show a higher rate of nitrate absorption m more 
acid solutions, while ammonium ions are absorbed 
more rapidly in less acid solutions Wheat seedlings 
show a similar type of absorption Eriophorum cut¬ 
tings, however, absorb more ammonia in acid solu 
tions, and also have a much lower rate of absorption 
of both ions, m relation to their dry weight —W Gar- 
*tang The phyletic classification of Teleostei The 
order Isospondyh is broken up, the Ciupeoids being 
ranged with the Hyodontoids and Ostariophysi pi a 
section termed Otophysi, characterised by a connexion, 
actual or vestigial, betweon air bladder and auditory 
organ, while the Salmonoids are linked with Hcopeloids, 
»Sa)moperc8B, Cyprmodonts, and Synentognathi, which 
lack all trace of such a connexion The adipose fin, 
deeply robted in the Teleostean constitution, is re¬ 
garded as a vestige of the second dorsal fin (D 1 ) of 
Elasmohranchs and Crossopterygians Its loss is 
almost always due to the encroachment of D l upon its 
site, rarely to simple obsolescence This ‘ opisthop- 
terous * condition characterises fishes with serai- 
sedentaiy (for example, Osteoglossoids) or lurk and- 
rush habits (for example, pikes) Accordingly the 
loss of the adipose fin in Ciupeoids indicates the 
derivation of this group from opisthopterous fresh¬ 
water ancestors (of Pholvdopleurus), while its presence 
in Salmonoids indicates an unbroken pedigree of wide 
roving forms, m which D l has preserved its mid- 
dorsal position throughout (pre Cretaceous forms still 
unknown) 

Paris 

Academy of Sciences, April 13 —The President an¬ 
nounced the death of Raffaello Nasim, Correspondent 
for the Section of Chemistry —Ldon Guillet, Jean 
Galibourg, and Michel Samsoen The resistance of 
ordinary steels to high temperatures Details of 
measurements with an instrument described in earlier 
communications The observations lead to the view 
that, even for steels at the ordinary temperature, 
there is not, properly speaking, a true elastic limit, 
and that the apparent permanence of the dimensions 
after the application of a small load is the result of 
the imperfection of the measuring apparatus —Auguste 
Lumi&re and Maurice Bourgeois Blocking the 
reticulo endothelial system and anaphylactoid shocks 
Blocking and shock are two independent phenomena 
they may happen together, but there does not appear 
to be any relation between them —W Slebodzinski 
The symbolic forms of differentials —Henri Cartan 
The transformations of limited semi enclosed domains 
—J Le Roux The invariants of the group of relative 
movements —Mile Yvonne Dupont The mvanantive 
theory of elasticity with finite deformations —A 
Guillet The disruptive state of the plane sphere 
spark gap in atmospheric air —V Posejpal A 
theoretical formula for the absorption gap —Ch Fdry 
A positive electrode with gaseous circulation fox 
batteries with air depolarisation In the cases where 
the polarisation is produced by gases lighter than air 
(hydrogen, ammonia) the positive electrode is hoi 
lowed out and the heavier air is led to the bottom of 
this cavity The usefulness of this simple arrange 
ment has been proved m practice —Pierre Montagne * 
The calculation of the equilibria and of the tempera 
ture resulting from the combustion of hydrocarbon 
The graphical method described in earlier papers haa 
been applied to the combustion of heptane m oxygen 
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—Andr4 Meyir and Robert Vittenet The azo deriva¬ 
tive* of homophthalimide —Mite Ellane Basse The 
age of the mterstratified basaltic coulees in the 
Cretacean of the sedimentary border of Madagascar — 
Mme M L Le Roux Parasitic castration and second¬ 
ary sexual characters in Qammarus —Paul Wintre- 
bert The determination of the plane of bilateral 
symmetry in the egg of fiiscoglossus pictitf —Maurice 
Piettre The influence of the phenomena of adsorp¬ 
tion on the phyeico chemical properties of organic 
Colloids — Mme Z Gruzewska, and G Roussel The 
amylase of horse serum in the course of numerous 
successive bleedings Its relations with the serum 
proteins 

Geneva 

Society of Physical and Natural History, Feb 5 -— 
Ldon W Caltet Results of the geological expedition 
of Harvard University m the Canadian Rockies 
(Jasper National Park, 1929) (2) The presence 

of Upper Lias and Bajocian in the Ferme formation 
of Fiddle Creek Ammonites foimd by the author, 
chief of the expedition, and his collaborators show, 
for the first time, that the Toarcian is represented in 
the Jurassic formations (Femie) of the Canadian 
Rockies The complete Bajocian has also been dis 
covered for the first time m Jasper National Park — 
A Amstutz The existence of palffiovolcanic rocks in 
Sardinia Ih the course of his researches in Sardinia, 
the author has produced evidence of eruptions, prob¬ 
ably palfieovolc anic At the northern base of the moun 
tarn of (Jalt-elU, he has, in fact, observed quartzifer 
ouh porphyries the volcanic origin of which is clearly 
shown by the fluidity of the mass These rocks of 
effusion are prior to the Jurassic and are probably 
contemporary with the large Permocarboniferous 
eruptions o { Corsica —L Duparc The fluorspar 
deposits of Martin^che and Les Isserts near Pont 
gibaud, Puy de Ddme The author gives a short out 
line of the deposit, with a hypothetical estimation of 
the reserves The lodes consist of fluorspar of various 
colours, colourless, groen, and violet —L Duparc and 
A Amstutz The diabases of Mayomb6 and the 
adjacent regions (French Congo) The authors have 
studied the basic rocks, the age of which, relatively to 
the neighbouring sedimentary formations, is deter¬ 
mined by the fact that they penetrate the crystal]me 
schists and more recent metamorphic formations, and 
that the younger limestone schist series contains 
pebbles of these rocks They have recognised in it 
the ophitic, intersertal, and more rarely gabbro struc 
tures -L Duparc and A Amstutz The enclosure of 
basic rocks of Moukagni (Gabon) The authors give 
a brief petrographical description of locks the domin¬ 
ating chara< ter of which is the presence of amphiboles 
and pyroxenes, enclosed in a black mica granite By 
analogy with other very numerous oases they consider 
these rocks as products of motamorphic action of the 
granite m the calco magnesium sediments of a layer 
now disappeared —Ch Cimerman and P Wenger A 
micro chemical method for the estimation of glucose 
in solutions and in unne A modification of Fehling’s 
method, in which the cuprous oxide is removed by 
ti»e centrifuge instead of by filtration A spot test 
with guaiacum replaces the ferrocyamde reaction and 
micro burettes are used for the volume measurements 
Die advantages are no filtration, rapidity, and the 
use of small quantities of materials and reagents It 
w possible to estimate very small quantities of sugar 
m a fluid 

Vienna 

Academy of Sciences, Jan 29 —E Ullrich Ex 
ceptional values of algebroid functions —E Hofmann 
The fruit of Aspxdoaptrma megcUocarpon and its Open¬ 
ing mechanism —F Seidl, R Enenkel, and H Nonel 
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Adsorption potential and phase boundary potential 
of highly resistant glasses —I Felber-Pisk The 
growth of isolated roots Experiments were made m 
the dark and in the light on the isolated roots of 
Phaseolus —J Scholz Atmospheric electricity (73) 
Theoretical investigations on the distribution of field 
and ions m a gas which conducts a current and also 
contains heavy ions 

Feb 5 —F Pauer Contributions to the prepara¬ 
tion of acetals Benzol glycerin ( =benz aldehyde- 
glycerin acetal) and ortho formic acid mono-glycenn 
ester were prepared Both are colourless, hygroscopic, 
soluble fluids —Z Dische, W Fleischmann, and E 
Trevani The relation between hibernation and 
hypogl^caerma The blood sugar contents of active 
and hibernating animals, for example, of dormice, 
were determined Insulin was injected, producing in 
some oases convulsions, hut not confirming the idea 
that hibernation could be produced —H Schober 
The spectrum of rhenium (1) The arc spectrum in 
the photographic region —H Popper and 0 Wozasek 
The glycogen content of the diabetic liver 


Official Publications Received 

Bbitihh 

Records of the Indian Museum Vol 2 ft Anthropological Obiena 
tions on the Anglo Indians of Calcutta Fart 2 Analysis of Anglo 
Indian Headlength By P C MahalanobU Pp 97 149 2 iupecn 

Vol 32, Port 4 Pp 867 495 2 12 rupee* 5* Vol 88 Fart 1 Pp 
tW 2 12 rupee* 5s (Calcutta Zoological Survey of India ) 

Royal Botanic Gardena, Kew Bulletin of Mlscellfmeous Informa 
tion, 1930 Pp iv-f 512 + 129 15 * net Bulletin of MlBcellantom 

Information Appendix 4, 1980 General Index lo the Volumes of th< 
Ksw Bulletin for the Years I9MI-192K Pp 78 2 a Od net (f tmdon 
U M Stationery Office ) 

University Granta Committee Return* from Universities and Uni 
veralty College* In receipt of Treasury Grant, Acidemia Ycai 1929-80 
Pp 22 (London H M Stationery Office ) Ik 8 it net 
Journal of the Chemical Society April Pp iv + «78 1082 + x 
(I o/wlon.) 

Proceeding* of the First Imperial Horticultural Conference, 1980 
Part 1 Paper* on the Economic and Administrative Bide of Horti 
culture Pp. 30 1* Part 2 Pa pare on the Application of Science 

to Horticulture Pp 68 Is Tart 8 Paper* on Progrea* In Fruit 
Storage Method* rp 101 + 11 plates. 2« Od. (East Mailing Imperial 
Bureau of Fruit Production ) 

Imperial Bureau of Fruit Production Technical Communication No 
2 Field Experiment* in Horticulture By T N Iloblyn Pp 60 
(East Mailing ) is 

Transaction! of the Institute of Marine Engineer* Incorporated 
Session 1931 Vol 48, No 8 April Pp 118 15ti + xli\ (I ondon ) 
Paper* and Proceeding or the Royal Society of Tasmania lor th« 
Year 1980 Pp v + 136 + 7 plate* (Hobart) 10* 

The Indian Journal of Veterinary Science and Animal Husbandry 
Vol 1 , Parti March Pp. vl+U 2 (Calcutta Government of India 
Central Publication Brunch,) 2 rupee* 8 * 6 d 
Catalogue of Indian luseots Part 18 Carabidae By H K 
Andrewes Pp xxll + 889 (Calcutta ao\«nment of India Centra] 
Publication Branch ) 8.10 rupee* , 14 a KM 
Botanical Survey of South Africa Memoir No Id Forest-Succession 
and Ecology In the Knyena Region By l)r John F V Phillips Pp 
327+8J plate* (Pretoria Government Printing Office ) 5* 
Proceeding* of the Cambridge Philosophical Society Vol 27 Part 2 , 
April Pp 108-289 (Cambridge At the University Pres* ) 7* tW net 

Found* 

Procewhng* of the Imperial Academy Vol 7 No 3, March Pp 
vilviil +86 127 (Tokyo) 

The Science Report* of the Tohoku Imperial University, Sendai Japan 
First Series (Mathematics, Physic*. Chemistry), Vol 20, No 1 Pp 19fl 
(Tokyo und Sendai Maruxen Co , I td ) 

Danmark* Natunldenskabeljge Bamfund Ingenijmldenskabeligc 
Skrlfter A, Nr 24 The Jet Wave Rectifier an Aocount of it* Con 
strnotional Development during the V oar* 1919-1929 ByJul Baitmann 
Pp 800 (Kfsbenhavn G H O Gad ) 80-00 kr 
Journal of Science of the Hiroshima University Series A (Mathe¬ 
matics, Physic*, Chemistry) Vol 1 , No 1 , December Pp. 78 90 sen 

Vol 1 , No 2, March. Pp. 77 167 99 sen Series B Div 2 (Botany). 
Vol l Art 1 Cbromosomenzahlen und Phylogcnte bet der Gsttunj 
PofraWtfis. Von Naomaaa Shimotomai Pp. 11 lfl *en Vol 1, Art 2 
Studies on the Hepatlcae of Japan, IV By Yoshiwo Horlkaws Pp 
13*86 + 2 platen. 80 sen Vol 1, Art 8 Bastardiernngnersuche bel 
CArywaMemtm, I Von Naomasa ShfraotomaL Pp. 87 64+ plates 3-tf 
W sen Series B, Dlv 1 (Zoology) Vol l, Articles 1 8 Hlttologisclu 
Untersucbungen de* Sommer- und Wlnterhaarkleldes, von Yoahio Abe 
On the Corean and Japanese Wolves, by \oshlo Abe, Das Vorkommen 
von Echinoderee In den japanischen Gewtssern, von Yoshlo Abe. Pp. 
48 + 17 plate*, 96 sen. Vol 1 Article 4 A Synopsis of the I eporilie 
Mammals of Japan By Yoshlo Aba Pp 46-08+8 plate* 88 «en 
(Tokyo Maruzen Oo., Ltd ) 
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Connell Pvrminent International pour 1 Exploration de la Mer 
Rapport* et proc6* verbanx de* reunions VoL 72 Scientific Report of 
th« North western Area Committee for 1923-1929 Published by Prof 
Johs Schmidt, Pp. ill+ 41+24 +18+8+20 6 26 kr Fauu« iihthyolo 

giqun de l Atlantiqne nord Publl6* sou* la direction de Prof Joubiu 
No d 24 planches 4 00 kr No 7 24 planches 4-00 kr (Copen 

bague Amh KH flN»t et His ) 

U S Department of Agriculture Technical Bulletin No 238 The 
Pharmacology of Thallium and it* Use in Rodent Control By Jam** C 
Munch and James Silver Pp 28 (Washington, D C Go\eminent 
Printing Office ) 6 oenta 

Proceedings of the Doited States National Museum Vol 78 Art, 14 
Notea on Ichneumon Plies of the Genus Pnlycyrtux with Descriptions 
of New Species Uy R A. Cushman (No 2867) Pp 02 (Washington, 
D C Government Printing Office ) 

Smith-tonian Miscellaneous Collections, Vol H2, No 18 Troplams 
and Sense Organs of Coleoptera, By N E Mclndoo (publication 
8113) Pp 70 + 2 plates (Washington DC Smithsonian institution) 
SmlthscAilan Institution United States National Museum Contrfbu 
tlons from the United States National Herbarium, Vol 26, Part 6 
Asiatic Ptnridophyta collected by Joseph F Rock 11*20 1924 Ry Carl 
f 'hriatenrten Pp v +205 387 f vii xii + plates 18 20 (Washington DC 
Government Printing office,) 30 cents 


Diary of Societies. 

FRIDA Y M*r it 

Royal Sanitary Inhtitute (at Guildhall, Exeter), at 4 80 - E J 
Silcock The Exeter New Sewage Purification Works. 

Royai Society or Midicimb (Disease in Children Section), at 6 — 
Annual General Meeting 

Royal Society or Medicine (Epidemiology and State Medicine Section) 
(Annual General Meeting), at 8 — Sir William Hamer The Crux of 
Epidemiology 

Royal Institution or Great Britain, at 9 —Very Rev Dean Inge The 
Future of the Human Race 

SATURDAY, May 80 

Royal Society or Medicine (Therapeutics and Pharmacology Section) 
(Annual General Meeting) (at Cambridge) —E B Parsons The Action 
of Avertln on the Ll\er —S, E K Goodliog The Action of Radon on 
Isolated Tissues —E G Holmas and C A Ashford Cerebral M#U 
holism -J Hellfer SenaittaaUon of the Uterus — W E Dixon and I 
Haller Some New Obeenatioufi on Intracranial Pressure —N Myers 
The Treatment of Toxemia,—J 0 Hoyle The Action of Histamine 

MONDAY, June 1 

Royal Booirrr, Bdinhukgh, at 4 80 —Prof H Briggs On the Relation 
between the Yield of Crude Oil. and the Composition of Ketortable 
Carbonaceous Minerals—Dr O H O Donoghue Abnormalities of the 
Vascular System of the Anura —G L Purser The Early Stages of 
Development of the Vertebrate*.—R. Elmhirst Studies In {he Scottish 
Marine Fauna—the Crustacea of the Sandy and Muddy Area* of the 
Tidal Zone —Sir Thoms* Muir Not* on Cayley a Elimination Problem 
involving Superfluous Data. 

Institute or Actuaries, at 6 —Annual General Meeting 

Royal Institution or Great Britain, at 6 - General Meeting 

Chartered Surveyors Institution at 6 —Annual General Meeting 

Royal Institute or British Architects, at 8 — E Maclagan Musnum 
Planning 

Royal Gbooraphical Society, at a .80 —Major J H Stafford The 
Brltiah Italian Somaliland Boundary 

WEDNESDAY, Jure 3 

Geolooicai Society or London, at 5 80 —J D H Wiseman A Con 
trlbutlon to the Petrology or the Metamorphic Rocke of Eastern 
Greenland 

Institution or Structural Knuiheerr (at 10 Upper Belgravu 8treet), 
at 6 —The Art of Making and Using Concrete (I) Types of Cements 
and their Peculiarities (Lecture) 

THU MS DA Y, June 4 

Roml Society, at 4 30 —Prof E D Adrian The Messages In Sensory 
Nerve Fibres and their Interpretation (Croonian Lecture), 

Royal Society or Arts, at 0.—J K J Malone A New Form of Prime 
Mover and Its Uses foi Locomotives, Marine and other Engines 

Chemical Society, at 8.—J W Dakar (a) Synthesis of Substances 
Analogous to bile Acid Degradation Products Part I Preliminary 
Investigation of Methodeof Attachment of Oarboxylated Bide chains 
to the OyclopanUne Nucleus, (b ) Reactions of «* substituted Aceto¬ 
phenone Derivatives. Part I The Action of Acetyl Nitrate on 
w hilogeno m nitroacetophenonee —K. IL Hasan and B B ted man 
The Cjiutltutlon and flyntbeais of lmbelle Acid (Bmbelin), the Active 
Principle of Embtlin EtAw — S H Bastow Adsorption of Nitrogen 
by Condensed Atomic Platinum —B C 8. Jones and J Kenner The 
Direct Formation of Qutnonee from 2 fl-dtsubstituted Derivatives of 
4 nltrophenol 

FRIDA Y , June 6 

Royal Society or Arts (Indian Section) at 4 80 —Mrs Patrick Villiers 
Stuart The Indian Paradise Garden (Sir George Blrdwood Memorial 
Lecture). m 

Pbtsical Society (at Imperial OoRege of Science and Technology), at 6,— 
Dr H C Hepburn Electro-osmosis and Electrolytic Water transport. 
Part 2.—J 8 Badamf Speotra of Trebly and Quadruply Ionised 
Antimony Sb LV and 8b V —G 1 Finch. R W Sutton, and A B 
Tooke-I A Time Base for the Cathode-ray Osclllography of Irregularly 
Occurring Electric and Magnetio Phenomena,—Dr R, L. Smith Rose 

No 3213, Vol 127] 


and J S McPelrie The Attenuation of Ultra shoit Radio Wavea due 
to the Resistance of the Earth —Prof 8 Chapman The Absolution 
and Dissociative Ionising Effect of Monochromatic Radiation in an 
Atmosphere on a Rotating Earth Part l Grating Incidence A 
Ripple tank Demonstration of Beats as Moilng Interference Fringes, 
by M O Clarke _ . 

Geomxu*t» Association (in Architectural Thratre, Univeraity Oolleoe), 
at 7 80.—R O Jones The Development of the Tawe Drainage —Dr 
S W Wooldridge and 0 J C Ewing Further Observations on tne 
Geology of the 1-ane End Eocene Outlier 
Wnr London Mepico-Ohiruruicai Society (at Kensington Town Hall), 
at S 15 —Prof J S Huxley Development in Relation to Heredity 
and Evolution (Cavendish I ecture). 

Royal Institution or Great Britain, at 9 —Prof E W MacBride 
Habit—the Driving Force in Evolution 
Royal Society or Medicine (Laryngology Section) —Morning and 
Afternoon 


PUBLIC LKCTURU. 

FRIDA Y, May 99 

London S< hool or Hvoien* and Tropnal Medicine (Public Health 
Dlvidon), at 6 — N Howard Mummery An Industrial Welfare Scheme 

SATURDAY May 80 

UEiYaaaiTY Oollroe, London, at 2 60 —Sir Flinders Petrie The City 
of the Shepherd Kings (7 o 6e repeated or Jun* l at 6 60 ) 

M0NDA\ , June 1 

London School or Hygiene aed Tropical Medicine (Public Health 
Division), at 5—Dr F C Bhrubsall Mental Deficiency from the 
Social, Legal, and Educational Aspects. 

TUESDAY, June 2 

London School or Economics, at 6 —Prof L. March Ls methode 
etatistlque et »e» appllcatlone k la Science dee affaires (1). (Succeed 
log Lecture on June 4 ) 

London School or Hyuiene and Tropical Medicine (Public Health 
Division), at 6 —Dr C J Thom** Physically Defective Children (1). 

Institute or Pathology and Research (8t Mary s Hospital W 2), at 
6 —Dr A. Gratia The Schwartzman Phenomena. 

THURSDAY, Juki 4 

Chelsea Phybiu Garden, 8.W , at 6 —Dr T F Chipp Trees and Man 
(Chadwick Lecture). , _ ... 

London School or Hygiene and Tropical Medicine (Public Health 
Division), at 5 —Dr C J Thomas Physically Defective Children (8) 

FRIDAY, June 6 

London Schooi or Hyoienr and Tropical Medicine (Public Health 
Division), at 6 —R R Hyde Industrial Welfare. 


CONGRESSES. 

May 27 to *9 

Conference on Mental Health (at Central Hall Westminster) 

Friday , May 29, at 8 —The Human Factor in the Social Services 
At 8 16 —The Human Factor in Education 

May 28 to 80 

Verein Deutscheb Chkhirer (at Vienna) — Sympoemm The Separ* 
tion of Liqnida and Solids. 


June 1 to 6 

International Federation run Housing and Town Fianning (at 
Berlin).—International Housing and Town Planning Congress 

June 2 to 6 

Institution or Gab Engineers —Annual Geneeal Meeting and Inter 
national Gar Congress (at Institution of Civil Engineers) 
luetday, Jane 2, at 10 a m —Annual General Meeting 
Presidential Address. 

J 8 Thorman Intermittent Vertical Chambers end Coal and Coke- 
handling Plant at Southall 

At 2 80 —Dr H Schtttte Problems of Modern Gas Distribution 
A L Holton The Bern!-direct Recovery of Ammonia in Ga*works 
Practice and the Recovery of Tar Acids from Ammonlacal Liquor 
Wednesday, Tun* 8, at 10 a M —0 S Paige The Gas Industry In 
America. 

Thunday, Jun* 4 —Dr R. Lessing Clean Coal in the Gas Industry 
R. N Webb An Experiment in Controlling Pressure Condition* 
within Coal Gas Retort*. 

At Z 45 — J H Clegg The New Oswald Street Gasworks of the 
Burnley Corporation 


June 8 to 6 

Electeical Association for Women—Internationa! Conference (at 
Glasgow). 

Wtdfutday, Jwu 8, 7 80 to 10,80 p m (at Central Hotel) — Informal 
Reception 

Thursday, Juiu 4, ab 10 80 a.m (at Royal Technical College).—Short 
Papers by representative women, including the following from Over 
seas —Madame SJlfverhielm, Mile Paulette BernAge, on Electrical 
Education. 

Friday, Jaw 5 , at 12 noon (at Royal Technical College) —A* B MoOoU 
The Grid in Sootland 
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Railway Electrification.* 

HE Report of the Committee on Main Line 
Railway Electrification, of which Lord Weir 
is chairman, lias now been published, and the con¬ 
clusions reached in it are clear and far-reaching It 
is satisfactory to find that several of the consulting 
and railway engi neers examined arrived at practically 
the same numerical results in making estimates 
The Report states that electric traction has 
shown itself to possess definite elements of superi¬ 
ority over steam traction, and that the system is 
extending wherever it has been adopted 

It is pointed out that the progress which is being 
made by the national scheme for supplying high 
pressure electricity in bulk and m forming a Central 
Electricity Board has introduced new factors into 
the problem of mam line electrification The Com¬ 
mittee was justified, therefore, m undertaking a 
comprehensive review of the economic possibility 
of changing from steam to electricity In making 
this review, it was assumed that the productivity 
of the country is ever increasing, and so a transport 
service must be provided capable of expansion 
both in method and efficiency The high standard 
of living adopted in Great Britain has also to be 
borne m mind 

During recent years the revenues of the railways 
have diminished most seriously, largely due to the 
growth of road transport for goods and passengers 
and to the long period of depression in many in¬ 
dustries, but nothing has happened as yet to make 
it at all likely that the railways will be displaced 
from their position as the chief agency for the 
transport of goods and passengers in Britain As¬ 
suming this, the Committee has attacked the prob¬ 
lem and made careful estimates of the extent to 
which a change from steam to electric traction on 
our railways would be justifiable and economic 
There are many railways abroad operated by 
electricity and many more are under construction 
In nearly every case, investigation shows that 
there are reasons due to special circumstances 
which induced the country to adopt electric in¬ 
stead of steam haulage, and few of these reasons 
apply to (^reat Britain The outstanding example 
of railway electrification is the Swiss Federal 
Railway system In Switzerland, 66 per cent of 
the total mileage is operated electrically and this 
carries 85 per cent of the total traffic In this 
case, the mam factors governing the choice were 
the desire to be independent of foreign countries 

* Ministry of Transport Report of the Committee on Main Line 
Railway Electrification, 1081 Pp 57 + 2 plata (London HM. 
Stationery Office, 1081 ) 8s net 
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for supplies of coal and the abundant water power 
available In addition, there are many steep 
gradients and long tunnels and these made electnc 
traction almost a necessity It is computed that 
in 1929 the adoption of electricity effected a saving 
of £200,000, taking all interest and amortisation 
charges into account This saving will doubtless 
increase rapidly as the traffic increases It has to 
be remembered that in Switzerland the power 
stations were built by the railway and the interest 
on then first cost is taken into account in the 
estimate given above of the saving effected 

Fn France, the mam considerations taken into 
account when electrifying the Parcs Orleans railway 
were the high pnee of coal south of Pans and the 
de\e!opment of the water power souices of central 
France The linking of this large source of power 
with Paris is in the mt-eiests of national policy It 
is doubtful whethei the railway is yet lemunerative 
The Midi i ail wav electrification utilises available 
water powei, but it obtains a substantial revenue by 
selling electrical energy to dwt 11< rs neai the railway 
and to factories When this latter sum is taken 
into account, it shows a profit The various 
elec til he at ions in Gciman> aie duo mamfy to a 
desire to utilise available water power There are 
also many sleep gradients and long tunnels whieh 
make electrification desirable In Italy and the 
rest of Em ope, similar considerations favour elec 
tnfication In the United States, there is, in 
addition, the uigont necessity of mcieasing the 
traffic capacity of many of the railways We also 
see that in some cases the capital cost can be con¬ 
siderably led need by utilising the air space ’ in 
large dectnc stations by building flats and offices 
above them With steam trums this would be 
impossible 

In Great Britain, the important advantages accru 
mg from the suburban dec tnfication of railways in 
large towns are now obvious Taking a group of 
eighteen stations on the Southern Railway within 
twenty miles from London, it was found that, four 
years after thev weie electrified, the number of 
season tickets issued had increased by 140 per cent 
It is satisfactory to learn that all electrifications 
of suburban railways in Great Britain have been 
uniformly successful The experts calculate that 
the capital required for the complete suburban 
electrification of tho. country, spread over twenty 
years, would he 45 million pounds The saving 
effected ^by electnc over steam haulage would be 
13 per cent per ankmm in the twenty-first year 
There would, of course, be a steam electric penod 
for twenty years But tjie increased revenue due 
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to electrification would cover the temporary costs 
of dual working, in addition to paying the interest 
charges averaged ovez the whole programme We 
can assume, therefore, that the railway companies 
will, in due course, extend the electrification of 
their linos round London and other large centres 
The schemes at present in hand strongly support 
this assumption 

The problem of main line electrification m Great 
Britain needs to be specially considered, as there 
is little available water power, coal is cheap, tunnels 
are few, and there arc very few appreciable gradients 
The Committee, theiefore, had estimates made by 
independent experts The major pait of the cost 
of haulage is the cost of the energy expended In 
steam haulage, this is represented by the cost of the 
fuel, which in Great Britain is coal In electnc 
haulage the corresponding item is the price paid 
by the railway for electncal energy The experi¬ 
ence gained in only a few other countries is, there¬ 
fore, applicable The Committee knows that the 
energy < an be purchased fzom the Central Elec¬ 
tricity Board, and it has adopted the ovirhead 
direct current system of electrification at 1500 volts 
as the standard \lthough the substations will be 
worked by the railway employees, the cost of their 
erection and maintenance will be paid by the 
Central Electricity Boaid 

The essential characteristic of electrification as 
compared with all other traction systems is the 
removal of the generation of power from the tram 
Fiom this fact arises most of the advantages 
and economies of electrification Before a line is 
electrified, a heavy new interest charge is incurred 
on fixed equipment, and the independent coal 
burning locomotives must be replaced by dependent 
electnc haulage umts 

Estimates made by H W H Richaids, J M 
Kennedy, and Messrs Merz and McLellan indicate 
that the total capital cost of tailway mam line 
electrification in Great Britain would be 261 
million pounds, and that the not savings effected 
would be nearly eighteen million pounds per annum 
Assuming general electrification on a twenty-year 
plan, and that existing traffics were maintained, 
this would lead to a surplus of approximately two 
per cent after paying the fixed charges on the new 
capital involved From a business point of view, 
such a result taken by itself would not wariant the 
adoption of a scheme of this exceptional magnitude 
The Committee points out that it has left out of 
account many thmgs the money value of which 
cannot be assessed For example, were it com¬ 
pleted the railway companies could offer the public 
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a speedier and much more satisfactory service than I 
they can under steam haulage Any increase in the j 
service will secure increased savings as compared 
with steam It has to he remembered also that 
British electrical manufacturers have completed 
many important contracts for railway electrifica¬ 
tion in many different countries If the electric 
scheme is adopted, the experience they have 
gained would be at once available With the 
exception of the raw copper, practically all the 
expenses would t>e distributed as wages in Great 
Britain, and would employ 60,000 men for a period 
of twent\ years The Committee thinks that not 
withstanding the gieat saving in wage costs effected 
by electrification, vet there would be little nsk 
of the employees occupying the grades of duvets, 
firemen and cleaners being adversely affected be 
( anse of the considerable intensification of suburban 
services The physical conditions undei which the 
traction staff would work would be much moie 
favourable than at present 

Apart fiom its effect on the lailways, an electnfi 
cation scheme on the lines indicated would most 
fa\ourably affect the National Gild, winch is already 
proving a boon to Gieat Britain As to the risk of 
some mote economical method of geneiatmg cloe 
tnuty being discovered by science, this chscoveiy 
would not affect railway economics much, as they 
would be purchasing electricity and the efficiency 
of comeision of electrical machinery now ap 
pi ouches a hundred per cent We ha\e little 
svmpathv with those who oppose the scheme on 
the ground that new discoveries are continually 
being made by science They remind us of the 
slothful man in Proverbs xxvi 13, who was con 
tinually saying, '‘There is a lion in the way , a 
bon is in the stieets ” 

Prehistory 

11 dtgcschichte der Sleinzeit Von Prof Oswald 
Menghin Pp xvi+648 (Wien Anton Schroll 
und Go , 1931 ) 40 gold marks 
ROF MENGHIN has taken ten years in the pre 
paration of this extremely important book, and 
he has teitamly not wasted his time Quite prob¬ 
ably it is the last senous work, bearing such an 
ambitious title, which will ever be written For it 
is one of the tragedies resulting from the increase of 
knowledge, that a general survey of a subject be¬ 
comes less and less possible Field workers are, as 
it were, bricklayers whose position, so close to the 
small section of wall they are building, makes any 
general view of the edifice as a whole impossible , 
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| and, even for those who are less concerned with the 
I actual building, the structure of knowledge has 
become so vast and is growing so rapidly as to make 
a comprehensive study of the whole a very difficult 
task 

However, Prof Menghin T s book is not only to be 
welcomed because the Stone Age prehistory of the 
world is suiveyed quite equally interesting are 
the new methods of approach to the subject which 
are here for the first time put forward in print I 
say “ in print '* of set purpose, because in Great 
Britain several of the same ideas, at least in a modi¬ 
fied form, have for some time past been in the an , 
and indeed are already being taught by professional 
prehistorians Prof Menghin, however, has now 
elaborated and codified these ideas Briefly, the 
new s( hemes depend upon a consideiablo stressing 
of the typological method of classification as applad 
to the Palajohtlnc and Neolithic cultures as a whole 
Prof Menghin distinguishes, fiom the earliest times, 
core, flake, and bone mdustnes, and urges that they 
are the expression of diffcient modes of life piactised 
by diffeient cultmes The separation of bone using 
cultures (such as the Maglemosean) is his own special 
contribution to the new method of approach anti 
one which leads to interesting results—the dis¬ 
tinction in Lower Palaeolithic times between core— 
that is, hand axe—(Ghclleo Achculean) und flake 
((‘lactoman, Lcvalloisean, etc ) industries has been 
recognised for some time, also the suggestion made 
that they belong to different cultures 

Prof Menghin regards flake industries, such as 
those already named, as lieing ancestral to the blade 
mdustnes such as those of the Uppei Palaeolithic 
Yet surely there is a real distinction between the 
two, and further, Upper Palaeolithic blade industries 
are associated with burins, forming what can well be 
described as Blade and Bunn ’ industries, a fact 
which is lie vet the cose in Lower Palaeolithic flake 
industries The difference between a flake and 
blade is no doubt slight , but it does seem to be a 
real one The intriguing suggestion is made that 
hand axe folk, fiom the nature of their club like 
tools, must have been onginally cradled in forest 
lands, while the dagger and lance points of flake m- 
dustnes postulate a steppe country os the aiea of 
origin of the folk who made them Such generalities 
are audacious and can sometimes be refuted in de¬ 
tail , but aie yet fascinating and often contain im¬ 
portant elements of truth 

Another nettle that Prof Menghin has attempted 
to grasp is that of Stone Age nomenclature Quite 
clearly the world wide application of terms derived 
from French place names such aR Chellean—there is 
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scarcely any true Chellean at Chelles—is absurd 
Moreover, the distinction between the Chellean and 
the Acheulean cultures is only one of evolution, 
while between the Acheulean and the Moustenan a 
much greater gulf exists, a fact which is in no way 
suggested by the older terminology Again, the 
classic nomenclature is difficult to apply when the 
new methods of approach indicated above are 
adopted Prof Mengfun has therefore started de 
novo , but his suggested alternatives are somehow 
not always happy Nomenclature should be in¬ 
formative, and if possible descriptive, it is true, but 
need the terms used be m themselves ugly and 
jaw breaking ? “ Chwalibogowician ” as a name for 
certain sub-dune Polish industries has been replaced 
by the name 41 Swidenan ”, partly perhaps as a 
result of slight discord between certain Polish 
archaeologists, but largely because the former word 
is difficult to spell and impossible to pronounce 
In Prof Menghin’s nomenclature, however, there 
occur such terms as “ Epimiohthic ”, 44 Opsimio- 
hthic”, ‘ Epiprotoneolithic ”, and “ Epimixoneo- 
hthic ”—all quite intelligible if time is taken to 
think out their implications, and each, in itself, more 
unattractive than the last Because geologists and 
petrologista are such sinners in this respect, must 
prehistonans follow their example ? Again, the 
terms “ Protohthic ” and “ Protoneohthic ” are 
easy to distinguish when written, but can be 
readily confused in conversation Compare, in this 
Connexion, the trouble that has so often ansen 
already m tho use of the terms Neolithic and 
Eneohthic 

The “ Weltgeschichte der Steinzeit ”, though lm 
posing in contents, is in size and shape convenient 
enough to handle, and is nicely produced After a 
brief introduction and a discussion of Stone Age 
chronology, there is a long ohapter on Prof 
Menghin’s first period, the Protohthic This in¬ 
cludes everything that has hitherto been classed as 
Xiower Palaeolithic and Moustenan The threefold 
subdivision into core, flake, and bone cultures is ex¬ 
plained and adopted, the geographical distnbution, 
evolution, and interaction of each of these groups 
being considered Incidentally r the author expresses 
a fairly general scepticism with regard to the Ter¬ 
tiary eoliths Chapter iv contains another detailed 
account of his next penod, the Miolithic, which 
embraces the Upper Palaeolithic and Mesolithic 
cultures The core, flake, and bone subdivision 
is continued and elaborated Naturally, the world¬ 
wide interactions of Chase three cultures, now be¬ 
come very complicated as influences from surviving 
Protohthic predecessors, have to be taken into 
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account and the number of possible combination* 
and fusions is very great A simple example of suet 
culture crossing is the Solutrean, which is here dU 
cussed and analysed It is regarded as the result oi 
a mixture of flake and core culture streams, the one 
a dagger and lance culture addicted to magic nte* 
and having a tendency to naturalistic art, the othei 
a club-cultuxe with a mother-god cult and a pre 
ference for schematic decoration Typically, a 
Miolithic core culture is the Campigmian which it 
is suggested may have been cradled m Iran Prof 
Menghrn will not tolerate the idea that essentially 
it is a northern culture The Maglemosean and 
Arctic cultures are, of course, bone-Miohthic 
Next follows a chapter on the Protoneohthic 
which includes polished axe cultures, as well as 
those of Anau I and the Gobi Here a somewhat 
different subdivision is suggested, namely, into 
cultures specially interested m pigs, cattle, and 
horses (“ Reittierztichterkulturen ”) As before, 
geographical origins, distributions, and interactions 
are discussed We are thus prepared for a con¬ 
sideration of what is called the Mixoneohthic ( =■ the 
older ‘ full Neolithic ’), which is divided into village, 
town, and steppe cultures Finally, there are two 
chapters dealing with ethnographic linguistic and 
racial problems in relation to palseo archaeology, 
followed by general conclusions 

While perusing this really monumental work, one 
is constantly impressed—almost appalled—by the 
amount of material that Prof Menghrn has read and 
absorbed He has also travelled Doubtless many 
of his details will have to be corrected by field in¬ 
vestigators working intensively in various countries, 
and one feels that he has perhaps dismissed too 
lightly one or two somewhat thorny problems , but 
the whole work suggests a new and fascinating 
approach to the study of prehistory 
The typologist is in somewhat the same position 
as the grammarian He has to systematise a great 
deal of material and arrange so far as possible that 
the rules he lays down agree with the facts of reality 
It has lately been recognised that the current 
grammar of prehistory is increasingly inadequate 
—our knowledge of the subject having giown so 
rapidly m recent years Whether Prof Menghin’s 
new grammar (1) coincides with reality and (2) is 
sufficiently workable for the purposes of students, 
the future alone will show While it undoubtedly 
constitutes a great advance on the earlier schemes, 
certain factors, such as climate, which tend to pro¬ 
duce similar needs and therefore similar industries, 
are not much stressed or allowed for Moreover, the 
influence on the final appearance of to industryi 
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which, is exerted by the kind of raw material which 
p readily available, is a factor which must often be 
taken into consideration Industries nch in antler- 
sleeves do not occur when there are no deer There 
is indeed no need to believe that all somewhat 
similar industries must necessarily be derived from 
the same originals For working purposes, the loss 
the Mesolithic as a definite stage is perhaps to be 
regretted Throughout this period, the conditions 
of life, in Europe at any rate, differed radically from 
what came befoie and afterwards Arbitrarily to 
draw the line at the close of the Mesolithic cultures, 
and not to make a similar division at the end of the 
Palaeolithic, does not seem to be altogether helpful 
But I must reiterate that this is a monumental 
and remarkable work, which ought to be translated 
Lnto English It is full of new ideas, and its perusal 
rather takes one’s breath away Prof Menghin is 
indeed to be congratulated on its production It 
contains, by the way, plenty of excellent illustra¬ 
tions M C Burkitt 

Climate General and Local 

(1) Climate a Treatise on the Principles of Weather 

and Climate By W G Kendrew Pp x+329 
+ 12 plates (Oxford Clarendon Press , Lon¬ 
don Oxford University Press, 1930 ) 15* net 

(2) Die Khmate der Erde Von Alfred Hettner 
(Geographische Sehriften, Heft 5 ) Pp iv + 115 
(Leipzig und Berlin B G Teubner, 1930 ) 
5 40 gold marks 

(3) KUmakunde von Stidamerika Von Prof Dr 

K Knoch (Handbuch der Khmatologie , heraus- 
gegeben von W Koppen und R Geiger, Band 2, 
Teil G) Pp vm + G349 (Berlin Gebruder 
Borntraeger, 1930 ) 07 50 gold marks 

HESE three books on climatology, appearing 
within a short time of each other, meet 
three different needs The first is for the general 
reader as well as the teacher, the second is for the 
teacher and student, and the third for the specialist 
and librarian 

(1) Kendrew’s “Climate” is an exceedingly 
well written and well illustrated general intro¬ 
duction to the subject The distribution of the 
climatic elements over the globe and the causes 
of their variation from plaoe to place are described 
clearly and simply, while the more noteworthy 
phenomena are illustrated by photographs and 
quotations m a way which will commend the book 
to teachers of geography The later chapters, on 
local details of climate and some typical climatic 
regions, are also good, and are supplemented by 
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a valuable senes of representative weather charts 
The descnption of the weather of the temperate 
storm belts and its basis in the storm-building con¬ 
flict of 1 polar ’ and ‘ tropical ’ winds introduce the 
modern idea of the ‘ polar front \ which, however, 
the author does not entirely accept 

There are a few slips, for example, “when the 
path of the sun’s rays through the air is doubled 
the heat received is reduced to a quarter ” (p 9), 
the theory of the deflection of wmds by the earth’s 
rotation on p 73 is quite inadequate, and the air 
temperature need not be above freezing point 
for the formation of glazed frost (p 213) In 
Fig 32 we are shown the old diagram of the 
planetary wmds, which Sir Napier Shaw showed 
to tie inaccurate many years ago, and beneath 
it, an even more impracticable reconstruction of 
the upper winds It is true that the diagrams 
are followed by a word of warning, but it is 
high time that these obsolete illustrations were 
abandoned altogether by the writers of text books 
and replaced by something more modern Most of 
the book is reliable enough, however, while the 
general get-up, printing, and indexing are all 
excellently done The volume should find a place 
on the shelves of all those who are interested in 
meteorology 

(2) Hettner s book, ‘ Die Khmate der Erde ”, 
is a typical German handbook, \ery complete, 
very systematic, and very dry Along with solar 
radiation, atmospheric circulation, water vapour 
and temperature, it even includes chapters on the 
chemical composition and dust content of the air 
and on light and the colour of the sky To cover 
all this, as well as an outline of the climate of the 
continents, in a hundred and fifteen pages, requires 
a very compressed treatment, and while most of 
the book is clearly written, simplification is some¬ 
times oamed too far Thus, the statement on 
p 10, that the warming of the air depends on its 
density, ignores the preponderant influence of 
water vapour, and the reader of the paragraph on 
the chemical composition of the air will be little 
wiser for his pains The old fashioned diagrams of 
the planetary circulation reproduced by Kendrew 
are also included by Hettner 

On the climatic side, the author is much more 
sound, and his bird’s eye view of the climatic 
provinces is the best part of the book Its value 
is increased by the numerous clear illustrations, 
which will appeal to economic geographers and 
naturalists seeking to correlate their data with 
meteorology There is no index, but m a work of 
this nature it is scarcely necessary 

z 1 
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(3) The “ Klunakunde von SUdamenka ” falls 
into quite a different category It is the first 
instalment of a comprehensive treatise on the 
climatology of the glol>e on a scale never before 
attempted For many years, Hann’s famous 
41 Handbuch ” has stood as the great work of 
reference on the subject, with authoritative tables, 
abundant references, well chosen quotations, and 
clear discussions of scientific principles But the 
third edition of the “ Handbuch ” appeared m 
1911, and in the intervening twenty years many 
more data have been accumulated and much new 
knowledge gained The task of revision was 
beyond the powers of any Hinglc individual and 
has accordingly been divided among many The 
new “ Handbuch *' will consist of five volumes, one 
general and four regional , the editors of the whole 
woik are the veteran climatologist, Di Koppen, 
and Dr Geiger, of Munich , but each region 01 
continent is assigned to the best authority on its 
climate The list of authors includes no fewer 
than thirty five names, most of them known to all 
meteorologists All the regional volumes are to 
be on a definite plan, especially the collection of 
tables, which is regarded as an cssentiul feature of 
the woik, of equal importance with the text 

If we may regard Dr Knocks treatment of 
South America os repiesentativc, the new " Hand 
buch ” will indeed leave little to be desired 
Beginning with the growth of climatology in the 
continent, he discusses the geographical factors 
such as orography and ocean currents, describes 
the distribution of the climatic elements, and con 
eludes with detailed climatological accounts of the 
various countries The treatment throughout is 
wonderfully thorough , the relegation of most of 
the tables to the end has permitted a very full 
development of the descriptive side, partly by 
quotation and partly in concise summary, with full 
references to a bibliography of 570 entries There 
is not a large number of illustrations, but those 
given are valuable , the distribution of rainfall, for 
example, is illustrated by no fewer than seven full- 
page charts The tables occupy eighty pages and 
mclude not only monthly normals of all climatic 
elements, including the frequency of 4 phenomena \ 
but also variations of pressure, temperature, and 
rainfall from normal at selected stations over long 
periods The figures lire reasonably up to date, 
and the collection of all this material must have 
been a gigantic task * The arrangement, which is 
by elements, involves much turning over of pages, 
but, no doubt, arrangement by stations, preferable 
m theory, would have required too much space 
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We owe the utmost praise to Gebrtider Born- 
traeger for their courage in undertaking the publica¬ 
tion of a work of this magnitude, no less than to 
the editors for the broad lines on which it is planned, 
and, in this beginning at least, to Dr Knoch for 
the generous way in which the plan has been 
earned out Few private readers will be in a 
position to purchase the complete series, but no 
meteorological, geographical, or reference library 
can afford to be without it A stout binding should 
be provided, for the books will be much handled 

C E P B 

Mathematical Tables and Formulae 

Standard Four Figure Mathemalual Tables in- 
rinding many New Tables, Trigonometrical Func¬ 
tions for Radians , Inverse Trigonometrical and 
Hyperbolic Functions, and an Ex tended Table 
of Natural Logarithms By Prof L M Milne- 
Thomson and Dr L J Oomrie Edition B 
with Negative Charactenstic^in the Logarithms 
Pp xvi + 245 (London Macmillan and Co , 
Ltd , 1931 ) 10$ (yd net 

rpHE object of the authors of this volume of 
-L mathematical tables is “to supply a coro- 
piehensive set of tables of the numerical values of 
the elementary functions which are in constant 
use in mathematics and in the applications of 
mathematic" to physics, chemistry, astronomy 7 , en 
gineering and statistics in those cases where four 
figure accuracy is sufficient ” To attain this object, 
nineteen tables, occupying 213 pages, are given 
In each table the authors have endeavoured to 
supply as complete information as possible of the 
values of related functions of the same argument, 
foi example, at one opening the computer will find 
the first five powers, square roots, cube roots, and 
reciprocals of 100 arguments 

A large number of new calculations were made 
to seven figures and reduced to four figures with 
the usual convention Many of the tables are 
claimed to be new, but these are not specified 
The method of building up these tables and of 
proof-reading was such that computers may 7 be 
assured that the accuracy of the tables is high 
The names of Prof Milne Thomson and Dr 
Comne are, in fact, sufficient assurance that 
the tables have been accurately calculated and 
printed * 

For interpolation purposes, first differences are 
printed where they are useful, and where these 
become inconveniently large, an alternative method 
of interpolation is given in some form at the foot 
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of the page concerned In general, the amount 
pf interpolation required is small For the sake 
of increased accuracy in working to four decimal 
places, signs are placed after the tabular results to 
indicate the possible error involved m the ‘ cutting 
down 9 process A high ‘ dot no sign, and a low 
* dot * cover a umt of the last figure for this pur¬ 
pose If these Higns are used, the results will 
generally be more accurate 

The argument in all the tables has an extensive 
range and the interval is generally sufficiently 
small to make interpolation simple Logarithms, 
antilogarithms, addition and subtraction logarithms 
are followed by Hquare and cube roots, powers to the 
fifth and reciprocals of n from 1 00 by steps of 0 01 
to 12 00, with additional columns giving square roots 
of 10» and cube roots of lOn and 1(X)« A table of 
several functions of the first 100 integers, includ 
ing loganthm of the factorial and probable error, 
follows Natuial and logarithmic trigonometrical 
tables foi arguments at intervals (i) of 0 01° and 
0 1°, (n) of minutoH, (in) of 0 001 radian, are fol 
lowed by tables of natural and logarithmic hyper 
bolic fractions, powers of e , and an extensive tabic 
of hyperbolic logarithms Inverse circular and 
hyperbolic functions, gudeimanman and inverse 
gudermanman, the logarithm of the Gamma 
fum turn, and the function erf x are the most lm 
portant of the remaining tables 

The main tables are followed by twenty-six pages 
of denvatives, integrals, scries, formulas, standard 
differential equations, mensuration, etc This part 
of the volume will be useful for refeienee purposes, 
and a detailed index at the end of the volume would 
have enhanced its value 

An extensive table of proportional paits is pro 
vided at the end of the volume and an additional 
copy can be removed and placed alongside the 
table in use 

Tho tables are printed very well with the figures 
of the standard type in modern tables and on very 
good paper Some of the pages appear rather 
‘crowded’, but not sufficiently so to cause undue 
fatigue in the user of the tables The book is sold 
in strong binding 

Notation Throughout the volume the loganthm 
to the base 10 is printed 4 log * and the loganthm 
to the base e is printed ‘ In * The choice of nota 
tion is not a happy one, for in mathematical text¬ 
books * log ’ generally signifies the logarithm to 
the base e This will not be a handicap to the 
computer when he becomes familiar with it 
Throughout this edition, negative characteristics 
are given in the loganthms where necessary, and 
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the writer favours this method of printing the char- 
actenstic , a companion edition in which positive 
charactenstios are used is also available 

The work of the authors provides an exceedingly 
useful collection of tables for tho large number 
of computers for whom four-figure accuracy is 
sufficient 


Mammalian Genetics 

The Genetics of Domestic Rabbits a Manual for 
Students of Mammalian Genetics and an Aid to 
Rabbit Breeders and Fur Farmers By Prof 
W E Castle Pp vif31+13 plates (Cam 
bridge, Mass Harvaid University Pi ess , Lon 
don Oxford University Press, 1930 ) 6* net 

AMONG the fanciers and the commercial 
breeders of the rabbit, there is an increasing 
number of those who are inclined to agree that a 
working knowledge of Mendehsm is distinctly help¬ 
ful in the production of new varieties and in the 
fixation of those which already exist So far, their 
interests have been served, though imperfectly, by 
fiequent articles m those publications w r hich ad¬ 
dress themselves to the rabbit keeper , but the 
need for a small yet comprehensive book on the 
genetics of the rabbit has during recent years, be 
come mamfest Prof W E Castle has written a 
book which is the first serious attempt to include 
within one small volume all that is known of the 
genetics of domestic rabbits, and to indicate how 
this knowledge may be incorporated profitably into 
breeding practices 

In reading this book, and at the same time con 
tmuall^ reminding oneself that the rabbit breeders, 
of Great Britain at least, are not at all conversant 
with many of the terms and notions that to the 
trained geneticist are commonplaces, one is forced 
to the conclusion that the rabbit breeders of the 
United States must have a greater knowledge of 
present day genetics than those in this country 
The book can thus be of value onlv to a very few of 
those who seek and need a simple presentation of 
fact and theory 

To the few, however, the book will prove of 
very considerable value There is, foi example, a 
chapter entitled “ Criteria of True Breeding Types 
and Individuals ”, containing a table which shows 
at a glance the hereditary constitution of the 
different varieties, and an account of the different 
mutations that have occurred is placed before tho 
reader in a clear and concise manner No reference 
is made, however, to the two distinct mutations 
each of which produces the Rex type of fur, though 
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this is a matter of considerable importance to the 
breeder, since it explains how it is that occasionally 
two Rex rabbits produce normal coated offspring 
The subject of yellow fat is discussed at some 
length , but in Great Britain the conclusion of Prof 
Castle that it is of little or no economic importance 
is not correct, for many firms pay a considerably 
lower price for carcases showing this character 
There are thirty nine photographs of the different 
types of rabbit, and of these the majority are both 
clear and helpful The bibliography consists of 
only about fourteen references 

It is imj) 08 sible to recommend the puichase of 
this book to the average British rabbit breeder , 
but to the few who already possess a working 
knowledge of Mendelism it must prove of very con¬ 
siderable interest The charge is often made that 
the geneticist finds it impossible to present that 
which he has to say in terms so simple that anyone 
may read and understand Many have tried to do 
this and all have failed It would seem to be far 
easier to discuss, in everyday language, the origin 
and nature of the universe than to explain the 
origin and genetic nature of a new coat colouf in 
the rabbit An understanding of many new words 
is demanded Is it too much to hope that the 
breeder, being persuaded that there are financial 
advantages associated with the possession of a new 
jargon, will acquire it 2 F A E Crew 


Our Bookshelf. 

The Flora of Northamptonshire Being a Topo¬ 
graphical and Historical Account of the Flou>er\ng 
Plants and Ferns found in the County , mth short 
Biographical Notices of the Botanists who have 
contributed to Northamptonshire Botany during 
the last Three Centuries By Dr George Clandge 
Druce Pp cxlu + 304 (Arbroath T Buncle 
and Co , 1930 ) n p 

The veteran British botanist, Dr G C Druce, has 
published a flora of the county in which he was 
bom In many respects the work is a model of 
what a county flora should be, and must rank with 
the same author’s floras of Oxfordshire, Berkshire, 
and Buckinghamshire as a noteworthy contribution 
to the flonstics of Great Britain 
About 25,000 acres of Northamptonshire are 
under timber The concise account of the geology 
(contributed by Mr Beeby Thompson) clearly 
indicates the dominance of Mesozoic formations 
of Liassic and Oolitic ages, a fact which explains 
such peculiarities of the vegetation as the absence 
of extensive heaths The botanical divisions used 
by Dr Drtfce are conveniently based on the river 
drainage 

An interesting feature of the book is an extensive 
“ Botanologia ”, m which appear biographical 
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accounts of all who have contributed to our know¬ 
ledge of the botany of Northamptonshire Special 
attention is directed to tjiose dealmg with John 
Morton, John Hill, and John Clare These bio¬ 
graphical notices, and especially the lengthy one 
on the poet Clare, are of general interest and should 
prove useful to historians of British botany 
The flora of Northamptonshire consists of 977 
species (1925 estimate), a somewhat smaller number 
than estimated for the surrounding counties A 
list of noteworthy absentees is given The county 
has no species peculiar to it, but a number of 
rarities include Anemone Pulsatilla , Epilobium 
Lamytj Zannichellia gibberosa t and Bromus inter - 
rupius 

The sequence and nomenclature of species in the 
systematic part are those of the author’s “ British 
Plant Last” (second edition) Vernacular names 
are given and alien species are starred The 
41 grade of citizenship the plant occupies in North¬ 
amptonshire ”, the habitat, the earliest known 
record for the county, and localities (for all but 
the common and generally distributed plants) are 
concisely indicated The listing of microspecies 
or varieties of Bursa ( Capseua ), liubus , Bosa t 
Cratcegus , Taraxacum, and some other genera, 
makes one wish that critical studies involving 
cultural and breeding experiments were more in 
favour with British field botanists 

The book is well printed, of convenient format, 
and the proof-reading has been carefully done 

W B T 

A Textbook of Plant Physiology By Prof N A 
Maximov Translated from the Russian 
Edited by A E Murneek and R B Harvey 
(McGraw-Hill Publications in the Agricultural 
and Botanical Sciences) Pp xvi + 381 (New 
York McGraw-Hill Book Co , Inc , London 
McGraw-Hill Publishing Co , Ltd , 1930 ) 20s 
net 

This book has been translated into English from 
the Russian It is a pity that such a step should 
have proved necessary, for, m view of the relatively 
large number of universally well known plant 
physiologists m Great Britain, we should prefer 
to see such a text book written for our own uni¬ 
versities, although it must be granted that it 
is difficult to conceive of an average syllabus for 
the subject, at present We have our own familiar 
books, useful, however, only to the research worker 
for reference, and too exhaustive to be of any value 
even to the honours student This probably leads 
to the state of affairs in the botany schools of 
British universities, where the student specialises 
at far too early a stage 

Therefore this book should be welcomed if only 
as a possible means of stabilising the erratic sub 
ject It is written by a distinguished physiologist 
who himself specialises m the water relations of 
the plant, but he has not allowed such authority 
to undermine the value of his book by giving it too 
much prominence The book thus remains a com¬ 
prehensive though introductory work to the subject 
of vegetable physiology The first part deals 1 with 
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the absorption of matter and energy in which 
photosynthesis, the nitrogen cycle, and other growth 
factors receive adequate consideration Water 
relations are examined in the second part from 
water absorption to transpiration The third part 
considers the energy question in all its aspects, 
and growth movement and reproduction take up 
the fourth part 

The whole work is written in an attractive style 
and is well illustrated All the familiar theories 
and hypotheses which pervade plant physiology 
to an inordinate degree are mentioned, but not 
overworked British, American, and other physio 
logists are given a fair hearing The excellent 
and well-balanced choice of material, the masterly 
way with which it is dealt, and the reference books 
and periodicals mentioned m an appendix, all 
make the book a splendid acquisition to plant 
physiological literature, and one to be recom 
mended to students of the subject up to degree 
standard 

Annual Reports on the Progress of Chemistry for 

1930 Issued by the Chemical Society Vol 

27 Pp 389 (London The Chemical Society, 

1931 ) l(fit fid net 

The Annual Reports for 1930, issued by the Chemi¬ 
cal Society, comprise reviews in the following 
fields general and physical chemistry (C N 
Hinshelwood) , inorgamc chemistry (H Bassett) , 
organic chemistry (aliphatic, E H Farmer , homo 
cyclic, G M Bennett and A W Chapman, hetero¬ 
cyclic, S G P Plant) , analytical chemistry (J J 
Pox and B A Ellis) , biochemistry (A C Chibnall 
and J Pryde) , geochemistry (A F Halhmond) , 
radioactivity and subatomic phenomena (A S 
Russell) , and the electrical conductivity of solu 
tions (Sir Harold Hartley, 0 Gatty, W A Mac 
farlane, and D M Murray-Rust) 

It is customary to endeavour in these reports to 
present a fairly detailed picture of development m 
phases of the science, rather than to attempt an 
annual catalogue of oven the more outstanding 
papers in every branch of pure chemistry They 
are, in fact, reports rather than summaries, and 
are m consequence both readable and instructive 
Thus the first chapter deals inter aha at some 
length with the quantum mechanical treatment of 
chemical forces, with the elementary processes of 
chemical change, and with chain reactions, while 
it intentionally leaves certain equally important 
matters for more profitable discussion on a future 
occasion 

The reporter on inorganic chemistry protests with 
justice against the tendency towards multiple publi¬ 
cation, whereby the journal literature is distended 
unnecessarily In the report on analytical chem¬ 
istry, attention is direoted to recent advances in 
the utilisation of physical methods for analytical 
purposes, and developments in micro-analysis are 
mentioned The report on subatomic phenomena 
and radioactivity reviews work published in 1929 
and 1930, most of which has been physical in 
character, The mam object of^ the report on ,t;be 
electrical conductivity of solutions, which deals 
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chiefly with researches carried out between 1920 
and 1030, is to show how far the Debye-Hiickel 
theory is in accord with the results of conductivity 
measurements A A E 

Our Catkin-bearing Plants an Introduction By 
H Gilbert Carter Pp xu + 01 + 17 plates 
(Oxford Clarendon Press , London Oxford 
University Press, 1930 ) 4 s fid not 

The object of the author m writing this book was 
to provide a short and concise account of the catkin- 
beanng trees that could easily be understood by 
students That he has succeeded in his endeavour 
is very evident to those who possess an intimate 
knowledge of the several families to which the term 
applies Although m the space at his disposal he 
was unable to deal with all the catkin bearing trees 
that are hardy m the British Isles, his selection of 
representatives for each family is suoh that students 
should have little difficulty in finding living examples 
either wild or in parks or gardens In his preface, 
Mr (Tilbert-Carter is very careful to point out the 
urgent need for students of botany acquiring a 
knowledge of living plants by studying them as 
they grow, instead of contenting themselves with 
the examination of specimens in the classroom, and 
that advice cannot be too strongly emphasised 
Mr Gilbert Carter s descriptions of willows, poplars, 
elms, birches, oaks, walnuts, and other trees are 
excellent in every way They all appear in easily 
understood language, and on each page there are 
explanatory footnotes of the scientific terms used 
A number of excellent photographs add to the 
value of the work, which will be found very useful 
to both teachers and students 

About Science a Book for the use of Senior Science 
Students and those who are going to teach Science 
By Dr B Millard Griffiths Pp v +142 (Lon¬ 
don John Murray, 1931 ) 3 s 6 d 

Dr Griffiths has written a pertinent little book, 
and one which ought to interest educationists and 
students alike The unassuming title of the work 
makes it plain that the author had no intention 
of giving a complete survey of scientific method, 
though many of his arguments are framed in an 
original and persuasive way In his introduction, 
Dr Griffiths very rightly complains that students 
of science are told little or nothing about the 
foundations upon which science stands, because 
the foundations of knowledge form a part of 
philosophy, and he maintains, with equal reason, 
that such an omission is a handicap for them 
m life, because it makes it difficult for them to 
appreciate the relationship of science to literature, 
history, and art, which are important things in hfe 
So his book is written mainly for the purpose of 
interesting science students m the more philo¬ 
sophical aspects of science We wish him success 
in his attempt But we would go further, and 
suggest that students would have everything to 
gain and nothing to lose if their science curricula 
were less crowded, and if they were given in 
exchange an introductory course in mental orienta¬ 
tion and the methods of knowledge T G 
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Letters to the Editor 

[The Ed dor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he umlertnke to return , nor to correspond with 
the umters o/, rejected manuscripts intended for this 
or any other fxtrt of Nature No notice is taken 
of anonymous communications ] 

Mouth-Posture Forms of Phoenician Cuneiform 
Symbols 

B\ the eoiulesv of M Y^irolJcaud, the decipherer of 
the rt eently distoveied Phmmcian cuneiform alphabet 
of Raa Nhamra, i have had the opportunity of study 
mg the twenty nine symbols (including alternatives) 
which he has identified, and the phonetic values which 
he attributes to them It is therefore possible to com 
pare the form of the symbols vwth that of the mouth 
posture (or gesture) which produced the sound for 
which it is bolu \ ed, they each stood The symbols 
and their phonetic values and Hebrew equivalents 
are set out in Fig 1 

Of the twenty nine symbols, almost every one is 
suggestive (more or less) of the mouth posture or 
gesture (for a mouth facing to the left) which pio 
duces the sound nymbohsed Thus, of the four vowel 
symbols, that forci (see big 2) lepresents a flat tongue 
postuie , those for e, 6, and i aio consistent with pro 
grossi\ely higher postuies-tho middle stroke of the 
E like symbol bung symbolic of the tongue at mid 
height Compaie the successive mobs strokes- cmre 


TheRafiShamra Alphabet (Vudloaud) 

^IT!S£iag| H « b Hl^ff!fe C Hebrew 

h 
3 


ebrtw. 

Phonetic 

valu« 


l 

jtf 

m 


rt 

2. 

S ‘ 

1 

c 

T 


n 

P 

) 


f 


, n 

A) 


T 

t? 

S 

> 

$ (sK) 

D 

t 


a 

e 

/ 

e 

b 

9 

a 

h 

■w 

z 

K 

t 

i 

k 


£ 

m 

E 

T 

IE 

>*- 

? 

f 

*<• 

sc 

to¬ 


rn 

\l 

A 

fc= 

TT 

K 


o 

(vrtri^ 

y 

}» 

p 

o' 

X\ 


Fid 1 


sponding with successive elevations of the tongue 
posture—in the Ogam vowel symbols, Fig 2 The 
comparison of the symbols for e and e with the Inter 
symbol E may be noted* There is no sy mbol foi o or u, 
but the symbol foi w m quite suggestive of two pro 
truded lips Of the symbols for the othei bilabial 
sounds - p#b m, and p^~p is obviously apposite, b is a 
double closure , m (two strokes forming a right angle) 
may symbolise a lip closure, but is not consistent with 
the p and b symbols The thioe pnmaty vertical 
closures—namelv, (voiced) g*tongue to soft palate, d, 
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tongue to hard palate, and b lip to lip—are represented 
by comparable vertical symbols, of which the bilabial 
b has monopolised the two stroke symbol 

The corresponding (so called) unvoiced consonants, 
k, t, p, though anomalous in that the strokes are 


Vowels.'* 

a h— / 

e ^7C\ 

e ElcfwJ^, 

- t! 

other elevated tongue 

i rn 

X ^ (aayirv) 

s f y C Samekh ) 

{ (v rarely) 

3 jy (tsade) 

bilabial* — 

p t j 

& t \ 
b II K 

rr\ ^ (anomalous) 

5 (shin) 

S ^ (flh derm Sch) 

VxTLetves o€ H 
h £ 

ch f c f T9 

Ti »*<.«*** 

(tong««eflat. v 
agamifc palott) 

NB "TUe Symbol ^ 
■pourulin. 5.5 
is of our- 

ftouj past a. Consfrtc 
tion 

primary closure* (votodj 

? K- c f>v 
>= U- 

prunX clas* (unvoiced) 

. lw 

f> ^ 

cf Ogam + n +o, 


l iu z 


horizontal instead of vertical, are consistent with one 
anothei Compaio also the triple beaded sign for the 
endunng n with the single head of the momentary 
t sound Jt will be seen that the symbol foi n is also 
closely ielated to that for d, which is due to a similar 
tongue posture Ihe symbol for k may be com 
paied with the funnel shaped symbol foi ‘am—both 
formed by a (moie or less) constin ted throat Of the 
othei consonants due to an elevated tongue |>o<*ture f 
1 is consistent, so aie two at least of the different 
varieties of s (samekh and tsade)and the z sign (zayin) 
The laio form of samekh may represent the tongue 
between the uppei and lower teeth 

There only remain the h sounds, and a ^ type of 
symnbol found m the letters h (strongly aspirated in the 
lower throat), fi (?), t (flat tongue against paiato), ph 
or f, q (explosive k), s (shm) and S (German sch), and 
in the symbol for r The h symbol (three parallel 
horizontal strokes) is not inapposite to an an flow 
through the mouth Ihe threo headed sign for eheth 
(eh as in Get man buch) is appropriate for the pro 
longed sound due to an incomplete g closure—the 
symbolism of single and triple heads for sudden or 
prolonged sounds being similar to that already found 
in t and n, and perhaps also in r The < sign seems to 
represent an air flow thiough a constriction, Hince all 
the symbols which contain it (h, fi (?), t, ph, q, s, and fi) 
have this characteristic 

The dawning mouth symbolism which I pointed as 
appearing in Sumerian cuneiform, in a paper (British 
Association, Sept 8, 1930) before the publication of 
the Ras Shamra alphabet, is substantially confirmed 
by M VirolJeaud’s interpretation of it 

Some examples, taken from that paper, are shown 
m Fig 3 
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In conclusion, I would emphasise that it is not 
suggested that the scribe who selected the mouth like 
Cuneiform symbols, whether syllabio or alphabetic, 
was at all conscious that what he was doing had 


BymboUsm 

k 6 - Oper\TnoulK+ cloSu*t < [B>\ 

UTU ,UD * ProjectinqU^S ^ (tf) 

-t- vertical TbnguA RYaO) 

UB ^Proj^cting lif>S +- vertical Clo¬ 
sure. (&) modt witk Tb« 

2. lq» 

DUK - Vertical ^tongue^cloSac€ | (^ 
projecting lips C lo) 
throat cloSu re (<^ 

A 

<1 G1M 
u * u0 

<n smM - u 


The cUxwrurvg (anConSciousNSi^mba^tsnr\ 
Su^g fitted. oy^Sumtnan CunAlorm - 


A — low flat yr back t 
ward sloping tongue 

E _ m uLUt eWvation 
CmldLnQightJ 

R. ~ refWwL tongue 
(ttW Rai Shanvra 5uggt$5 

a p«stu*e lik* thot fn W ) 

S - hwK foiwari 

tOrtgiAO Ctp 

1 — Yugh elevation 

SH- HoUbtak eUva* 
Cion, of ttonjtie 

U - pTOjircting Ups 

Gf > ronitTicliOn at 

K 5 oackof rnouik 

N 

| bvlabial action 
w) 


MO 3 


any relation to his own mouth gestuics What I do 
suggewt is that, m choosing a symbol lor a given sound 
he was unconsciously biased m favour of a type of 
s\mbol in the making of which Ins hand followed a 
tmek compaiable with that which his mouth, tongue, 
oi lips followed in pronouncing the sound of the 
symbol m question R A S Paoft 

1 Devonshire lerrace, 

Lancaster (late, W 2 

Apnl 24 _ 

Mortality among Plants and its Bearing on 
Natural Selection 

I have followed with ccmsideiable interest the 
recent communications in Natur* of Prof Salis¬ 
bury, 14 Prof Haldane, 1 and Prof MacBride* in 
connexion with the important matter of mortality 
amonju; plants and its possible bearing on natuial 
selection 

Pi of Salisbury hopes that other investigators may 
he induced to record their experiences regal dmg 
mortality in young plants, so that it may be possiblo 
to jydge how geneial is the phenomenon under con 
hi deration For this reason I refer interested readers 
to details pub, died by me,® IS regarding the mor 
tahty in flowers limt«, young regeneration, and in 
semi mature, mature, and over mature individuals of 
certain South African foiest species—details based 
u|>on investigations carried out during the period 
1922-27 Close observation of a systematic nature 
over a wide area, transect, quadrat, and cultural 
studies, and instrumental analysis of habitat factors 
were employed, hence it can he daimed that the data 
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relating to the Knysna forests were collected critically 
Furthermore, since 1927 it has been possible to make 
certain more general observations in subtropical ever 
gieen forest and in savanna vegetation in East Africa , 
these, while much less critical, in general, support my 
findings at Knysna 

In the space available I cannot enter into any 
details, but would refer those mteiested to the original 
I>apers It is, however, possible to summarise briefly 
the general nature of the results 

(1) In the species studied —Podocurpus fnlcatua 
R Br, P latijohus R Br , Oka launfoha Lamk , 
Platylophus tnjohatus Don, Cunoma capensts L , 
Ocotea bullala E Mey , Ohnxa cymosa Thunb , Faurea 
McNaughtonu Phill , Myrsine rnelanophkos R Br , 
Apodytes dimidiata E Mey , Gonioma Kamassi E 
Mey , Virgilui capenais Lamk —mortality was found 
to be greatest in the flowers, fruits, and young ro 
generation 

(2) Moitahty in older stage regeneration, in sap 
Lings, poles, large unmature and maturo trees, in 
propoition was much less 

Mortality due to insect and fungus ravages was 
low in all species investigated, except Oka launfoha 
and Vxrgiha capensis Tn Oka —a genus taking 
probably 200 400 years to attain full dimensions, 
and possessed of a \ery hard, small porod, heavy 
timber—mortality due to Fomes applanatus (Pers ) 
Gill, F nmosus bV , and Stereum hirsutum Fi is high, 
infected trees being broken above ground by wind¬ 
storms , in addition, owing to its heavy, laige clown 
and flat loot system, this species is wind thrown in 
laige numbers 

In Vtrgilia , the cftteqiillar of the Silver moth and 
parasitic Cassytha and Cuseuta cause prematuio death 
in large numbers 

(3) Considering the host of luofic foes and the 
physical factors walking against the production of 
icgcneration in such species as Oltnut cymosa , Pluty 
luphus Cunoma , Ocotea , and Faurea McNaughtann , 
it is somewhat remaikable that there is any rogencra 
tion result mg from seed , undoubtedly all these, 
except Faurea , are assisted in holding ground by the 
fact that thov produce abundant, vigorous coppice 

(4) A careful investigation of the principal bio 
logical features of sixty three of the more important 
tree and shrub species of the Knysna, 7 togethei with 
the ecological conditions of the communities in which 
these species glow, shows the following foctois to he 
the prime ones responsible for high mortality 

(i ) Inherent low degree of fertility in flowers and 
fruits , (n ) defeat in com|>etition for pollination , 
(in ) irregular occunence of flowering and fruiting 
seasons (some flower crops produce few or no 
fruits) , (iv ) low capacity of germules for lying 
dormant—young giowth often is produced at uti 
congenial periods, climatic, edaphic, ami biotic con¬ 
versely, germules of high dormant rapac ltv are 
subjected to depredations of various enemies (v ) 
unsuitable aerial and edaphic conditions these 
acting against efficient germination and establish 
ment, (vi ) insects and fungi attacking flowers, 
fruits, and (vn ) birds and mammals feeding on flowers, 
fruits, and seeds, and mammals browsing young ro 
generation , (vm ) certain strong reactions of biotic 
communities upon habitat factors, principal among 
these being reactions upon light intensity, soil 
moisture content, and iouter supplying power of the 
soil (as measured by LivmgHtone soilqiomts) 

(5) In the East African savannas, mentality in young 
stages is due not only to large numbers of teunites, 
rodents, and ungulates, but also largely to seasonal 
or periodic flres that sweep thiough great stretches 
of the country 12 Theie is for example, enormous 
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mortality in the seedlings of the great genera Brachy 
etegui (and Berltnta), Acacia, Combretum, Termtnalta, 
and Comrmpkora, while loss in first stage seedling 
Gramineee is extremely groat in proportion to the 
numbers produced 

(0) Obviously, mortality factors definitely must 
influence the general distribution of a species — 
favouring one, hindering another, and through these 
reactions automatically favouring or hindering yet 
other species 

Any careful student working at the ecology of 
natural communities should bo able to adduce data 
of sunilai kind 

I have little hesitation in agreeing with Prof 
Salisbury that the actual selection among the progeny 
of individuals seems to take place largely in those 
phases of development showing the least divergence 
morphologically— the young regeneration stages At 
the same time, I maintain that we must not lose sight 
of the mortality rates in the flowering and fruiting 
phases of older plants this point Prof Sahsbuiy, 
of course, has taken into account 

It might not be without interest to record that, 
unknown to himself. Prof Salisbury a< tually was the 
person who inspired me with a desire to investigate 
the mortality factors in African vegetation—through 
the medium of a remark in a letter in 1922 “ One 

is almost accused of having a morbid mind if one 
emphasises the neod for investigation of the factors 
resjnmsible for mortality m plants '* 

bo much for mortality m plants Observations 
made by me since 1922 upon various invertebrate 
and vertebrate groups in biotic communities show 
that among animals the mortality in the youngs stages 
is often extremely great From general unpiossions 
gained m South and East Africa 1 feel that a statis 
tical study of the mortality rate in infants and younger 
childron, among primitive peoples, too, would support 
the view that it is in the earlier stages that there is the 
greatest proportional mortality, apart, of course, from 
the actually senile classes John Phillii s 

Kondoa Irangi, 

Tanganyika Territory, 

Mar 1 
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Thrips tabacl Lind as a Vector of Plant Virus 
Disease 

Two yoars ago, there was discovered in a commercial 
glasshouse in Cardiff a plant of Solarium capstcastrum 
which was affected with a virus disease m which the 
symptoms consisted of numerous concentric circles on 
tne leaves This virus has been investigated at Cam 
bndge, it has been transmitted by artificial means to 
various hosts, including the tobacco plant, on which it 
produces a typical rings pot disease 1 

Further studies have been earned out upon the 
insect vectors of this rmgspot and, out of a number of 
insects tested, one, Tf\grvpe tabaci Lind (Monson det ) 
has proved itself a mbst efficient vector of the virus 
(Fig 1) This is the first record of plant virus trans¬ 
mission by Thnps m the Bntish Isles 
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Recently I received from the neighbourhood of 
Cardiff some tomato plants also affected with a virus 
Expenments carried out upon these plants showed 



FIG 1 —A tobacco plant Infected w itti ringnpot by Thripx tabaci Note 
the concentric ring*, surrounded by a halo, developing clone to the 
feeding mark* of the insect, which appear a* whitish dot* 


them to be infected with a very serious virus disease 
known in Australia as * spotted wilt * The disease 
is transmitted m that country by tho Thnps, Frank- 
hmella insularxs Frankl 2 The symptoms of spotted 
wilt on tomato consist of bronzing of the young leaves. 



Fig 2 —Tomato loaf *howin(t one of the sym-ptom* of ipotted wilt, 
in thU case rinr H \^*rViT,«v loaves 

the development of ring like markings on leaves and 
frui*; (F^ 2), and cessation of growth—occasionally 
*Ke plant is killed Expenments at Cambridge have 
that Thnps tabaci transmits this virus also 
TTie similarity m the mode of transmission between 
spotted wilt of tomato and the S capmeastrvm and 
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tobacco nngspot, together with pertain other factors, 
suggested the possibility that the two viruses might 
be the same A comparative study of the host range 
and symptom expression on differential hosts of the 
respective viruses offers almost conclusive evidence 
that both diseases are due to the same entity There 
seems, also, to be little doubt that the dahlia plant 
acts as another host for the virus. Dahlias affected 
with a virus disease, which expresses itself m con¬ 
centric oirclee on the leaves (Fig 3), occur commonly 

in, the neighbourhood of 
tomatoes infected with 
spotted wilt Inoculation 
from such dahlias to 
tobacco and Datura pro¬ 
duces symptoms indis¬ 
tinguishable from those 
produced in tobacco and 
Datura by spotted wilt 
and the S capsicastrum 
nngspot 

The insect vector of 
tobacco nngspot as it 
occurs naturally in the 
tobacco fields of America 
and elsewhere does not 
appear to be known In 
tne light of these new 
facts, it is worth while to suggest that here also the 
msect vector may be a species of Thnps, whether 
there is any connexion between the tobacco nngspot 
of America and tomato spotted wilt which has recently 
been discovered there,* is stiU to be proved 

As spotted wilt is a disease of great economic im¬ 
portance m Australia, this announcement of its ap 
pearance in the British Isles is of some moment The 
Thnps which transmits the virus in England occurs 
very commonly in glasshouses but, owing to its minute 
size, is easily overlooked Its presence can, however, 
be recognised by the feedmg marks of the insect, 
which consist of silvery white patches on the leaves 
accompanied by minute granules of excreta Without 
m any way wishing to be an alarmist, I would suggest 
that tomato growers should be on the look-out for 
the appearance of spotted wilt in their glasshouses 
I nave pleasure in acknowledging mv indebtedness 
to Mr John Rees, Adviser in Agricultural Botany, 
University College, Cardiff, who sent me the affected 
plants Kenneth M Smith 

Potato Virus Research Institute, 

School of Agnoulture, 

University of Cambridge, May 16 



Fig 3 —Leaf of dahlia Infected 
with the rings pot virus 


1 Smith, Kenneth M, Ann Appl Bud , 18, No 1 

* Samuel, G , Bald, J 0 , and Pittman H A , BuU 44, Umn Scl 
Indust Rea Australia 

• Doolittle, 8 P , and Sumner, C B , Phytopath , It, No 1 


The Photo sensitised Explosion of Hydrogen- 
Oxygen Mixtures in the Presence of Chlorine 

A result of some interest has recently been obtained 
relative to the explosion of hydrogen and oxygen by 
the photosensitising action of chlorine in light from 
the mercury vapour lamp transmitted by glass The 
experiments were initially earned out at a temperature 
of about 300° C with the view of testing the possi 
bility of the initiation of a hydrogen-oxygen chain 
mechanism by the hydrogen atoms produced m the 
hydrogen chlonde synthesis When 2S0 mm of a 
mixture (2H, + O.) was exposed m a cylindrical glass 
reaction vessel to light from a mercury lamp, no effect 
was observed If chlorine in increasing quantities 
was added, a sharp limit of chlonne pressure was found, 
above which a practically instantaneous and quantita¬ 


tively complete explosion of the hydrogen and oxygen 
to form water occurred Below this limit a rapid 
reaction between the hydrogen and chlonne occurred, 
which was complete m a few minutes, only a trace of 
water formation, if any, being observable The limit 
of chlonne pressure was exceedingly sharp and could 
be fixed with precision to one or two mm In the 
particular apparatus used it was 136 mm at 300° C 
The experiments were then carried out at other 
temperatures, the quantity of hydrogen oxygen 
mixture always being adjusted to a constant molar 
concentration m the reaction bulb It was found, 
contrary to initial expectation, that the hydrogen- 
oxygen explosion could bo sensitised down to room 
temperature, though a much greater chlonne pressure 
was required at this lower temperature In the ac¬ 
companying graph (Fig 1) is plotted the limiting 



chlonne pressure, reduced to 0° C , required to sensitise 
the explosion of (2H^ + O a ) at constant molar con¬ 
centration corresponding to a total pressure of 166 
mm at 0° C 

At constant temperature, the limiting chlonne 
pressure is, roughly, dnectly proportional to the total 
pressure of the system, but vanation of the hydrogen- 
oxygen ratio does not markedly affect the limit 

The explosions at the higher temperatures were 
sharp but not- violent, and nearly quantitative At 
the lower temperaturos they were never complete, and 
often seemed to partake of the character of a violent 
detonation 

It is clear that the photosensitising function of the 
chlonne cannot be solely attributed to the initiation of 
reaction centres for the hydrogen oxygen reaction 
These, in any case, would be incapable of projecting 
reaction chains at low temperature More probably 
its function is twofold We may suppose that in the 
first instant of illumination there is a rapid reaction 
of hydrogen with chlonne, and that some small 
element of the system is adiabatically raised to the 
explosion temperature of hydrogen and oxygen The 
hydrogen atoms of the hydrogen-chlonne chains then 
form plentiful starting points for the hydrogen-oxygen 
chains, and the combination of hydrogen and oxygen 
spreads out from this point by flame propagation 

This view is borne out by the fact that at a giyen 
temperature the explosion always appeared to be 
connected with a Draper effect (pressure increase), of 


No. 3214, Vol* 127] 


z2 





854 


NATURE 


[June 6,1031 


limiting magnitude in the mixtures with just less 
than tne critical chlorine pressure Further, while 
the explosion was more usually apparently instantane¬ 
ous on admitting the light, there was sometimes a 
delay of about one second m mixtures close to the limit, 
when a Draper effect of similar magnitude was observ¬ 
able 

A more detailed account of this reaction and a theory 
of the kinetic mechanism will appear at an early date 

R G W Norbish 
University Chemical Laboratory, 

Cambridge, April 29 


Photochemical Interactions of Hydrogen with 
Chlorine and Bromine 

Thf photochemical interaction of chlorine and 
hydrogen has been recently described as an in¬ 
exhaustible theme Despite the fact that it has been 
the subject of so many carefully performed experi¬ 
mental researches, it is not yet possible to describe 
the stages of transformation* of the two gaseous 
elements into the compound hydrogen chloride We 
have recently solved one of the outstanding difficul¬ 
ties The rate of union of the corresponding reaction 
between hydrogen and biomme is nearly proportional 
to the square root of tho intensity of the light, that is, 
to the light absorbed by the bromine in unit time, 
whereas determinations of the rate of union of chlorine 
and hydrogen have shown it to bo almost directly 
proportional to the intensity of the light 

This marked difference in behaviour we have shown 
to be due to the fact that the determinations of the 
rates of reaction with hydrogen and bromine have 
boon made in the absence of impurities which inhibit 
the reaction, whilst those with hydrogen and chlorine 
have been made with mixtures which contain such 
impurities, notably oxygen Our lecent experiments 
show that if tho chlorine used in the experiment is 
separated from the mhibitivc impurity, oxygen, by 
fractional distillation, and then afterwards purified 
from other inhibitive impurities by washing it with 
pure water tho rate of reaction in question is, like 
that of the rea< tion between hydrogen and bromine, 
no longer directly proportional to the intensity of the 
light, but more nearly to its sauare root Moreover, 
it was shown in this laboratory by E R Boiler, almost 
two years ago, that if a mixture of hydrogen and 
bromine contains a very small quantity of nitric 
oxide— an impurity which had previously been shown 
to be a powt rful inhibitor—the rate of formation 
of hydrogen bromide became proportional to the 
intensity of the light Therefore, so far as the in¬ 
fluence of the light is concerned, these two analogous 
photochemical changes show the expected corre 
spondence D L Chapman 

F B Gibbs 

Leoline Jenkins Laboratories, 

Jesus College, Oxford, 

May 9 


Optical Activity dependent on Co-ordinated Nickel 

In continuation of our researches on co ordination 
compounds containing aa'-dipyridyl (dipy) we have 
prepared the following pink complex mckelous salts 
the chloride [Ni 3dipy]Cl,, 6H t O , tho corresponding 
hexahydrated bromide, iodide, and nitrate, and the 
thiocyanate [Ni 3dipy](CN8) a , 3H^O 

From the chloride and ammonium d-tartrate was 
obtained « readily soluble dextrorotatory tartrate, 
[Ni 3dipy]C 4 H40 4 , 6H;0, which on double decomposi 
tion with ammonium chloride furnished an optically 
active tns aa' dipyndyl mckelous chloride When 
viewed in the polanmeter illuminated by a mercury 
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arc using the yellow line, a 0 5 per cent aqueoui 
solution of this chloride in a 2 d cm tube gave « 
maximum rotation of +5 5° which at 20° decreased 
to +0 08° m one hour The rate of diminution oi 
optical activity between these limits was that required 
for a ummoleoular reaction The maximum activity 
corresponds with a specific rotation [a] + 560° ana 
with a molecular rotation [M] +3877° 

Analogous complex salts have been obtained with 
bivalent manganese and similar cobaltous compounds 
are under examination 

The aa'-dipyndyl required for these experiment* 
was obtained by Hem and Retter's method of de 
hydrogenating pyridine with feme chloride undex 
pressure, ana in this preparation we have so fai 
isolated some ten additional products, including a 
tripyndyl (tnpy) which gives nse to well defined co 
ordination compounds with bivalent iron and nicke] 
of the general type [M 2tnpy]X 2 

G T Morgan 
F H Burstaix 

Chemical Research Laboratory, 

Teddington, Middlesex, 

May 16 

Emission Bands in the Mercury Spectrum under 
Low Excitation 

In a letter published under the above title in 
Nature of May 2, it was stated that the senes of 
bands which appear in absorption of the unexcited 
vapour in the region from \2943 to \2614 could be 
obtained in fluorescent emission by exciting with the 
iron arc m the region on the long wavo side of the 
resonance line \2537 It is not necessary to excite close 
to the resonance line in order to get them This band 
series accoidingly forms part of what I have called 
the ‘ wing effet t * 

A further very definite result is now to be com 
mumcated The * core effect \ that is, the fluor 
escence obtained when stimulation is by the exact 
wave length of the atomic resonance line as given by 
a cooled mercury lamp, also includes a band series in 
the same region of the spectrum, but it is not identical 
with, or, so far a* can be seen at present, definitely 
related to, the previous band senes forming part of 
the wing effect 

It is identical with the series which I formerly 
measured in electrically stimulated vajxmr 1 I then 
called it the emission senes of the leas refrangible 
region, to distinguish it from the other senes in the 
same region which had only been obtained in absorp 
tion of the unexcited vapour These names are no 
longer distinctive, and I shall Rpeak for the present, 
and quite provisionally, of the core senes and the 
wing series, according to the mode of excitation in 
fluorescence 

The wing senes is related to the apparently con 
tinuous maximum around X3300 at its tail end b> 
the fact that both are greatly enhanced by super 
heating the vapour 

The core senes, on the other hand, seems to 
be related to the apparently continuous maximum 
around 2650 at its head, which latter forms part of 
the core effect, but not of the wing effect Neither 
the core series nor the maximum 2650 at its head are 
at all enhanced by superheating 

These vanous relations come out very strongly in 
the photographs, which it is hoped to reproduce, and 
which will make them clearer than a short written 
account can be expected to do Raleigh 

Torling Place, 

Chelmsford, Essex, 

May 25 

1 Proe Roy Soe , A, vol 116, p. 703, 1927 
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Fine Structure In the Arc Spectra of Bromine 
and Iodine. 

Bromine —The fine structures of a number of 
bromine arc lines have been previously reported by 
Hon 1 By assuming that the lines XX6632, 6560, 6351, 
6149 have identical structures, De Brum* inferred 
that the nuclear spin is $, The fine structure measure¬ 
ments have been considerably extended, using a high 
frequency (15 megacycles) olectrodeless discharge in 
pure bromine vapour and a Fabry Perot interfero¬ 
meter All the observed structures arise from the 
4p A 5s electron configuration, as was to be expected 
Although the lines employed by De Brum have not 
identical structures, as he supposed, the value of 
t - } has been confirmed There is evidence that the 
two isotopes of bromine (79, 81) have the same nuclear 
spin 

Iodine —Fine structures have been previously re¬ 
corded only in the iodine spark lines, s but by employ¬ 
ing similar experimental arrangements to those used 
for bromine, fine structures have been observed in the 
region X4700-X8000 The arc lines are mostly regular 
quartets and sextets degrading to the violet in Doth 
intensity and interval The simple regularity of the 
structures is such that they are obviously characteristic 
of only one,; term in each line The observed struc 
tures arise frojn the 5p 4 6* electron configuration, that 
is, that corresponding to the 4p 4 6* in bromine Tins 
is in agreement with the partial analysis of the 
spectrum made here by S F Evans (unpublished) As 
2i + 1 ih the maximum multiplicity attainable, the 
existence of sextet terms proves that i is at least 
equal to which had been •meviously inferred from 
the absence of appreciable^alternating intensities in 
the absorption band lines of I, 

Since with j less than i the full multiplicity is not 
attained, the application of the interval rule must 
decide the value of i (in thp absence of Zeeman effect 
measurements) The bestXlme observed is X4862, 
which is a quartet and tlWs involves j = | in the 
5p 4 6* term (this is confirms* by the analysis) The 
intervals are 123, 103, 83 (cm - 1 x 10 ®), that is, 
6 < 20 5, 5 x 20 6, 4 x 20 7 A value of i ~ $ must be 
invoked to fit these exact ratios (6 5 4), and this 

\alue is supported by the interval ratios in other lines 

The most probable values of i for the halogens are 
shown in the table below 


Halogen 

Fluorine 

C h lor Inc 

Bromine 

Iodine 

j Number of Protons 

19 

35(37 39) 

79 81 

127 

j Nuclear Spin 

* 

t 

i 

? 


No apparent regularity exists, but the large and small 
% values are associated with a single isotope Full 
details of the fine structure measurements will be 
published elsewhere 

S Tolansky 

Physics Department, Armstrong College 
(Newcastle on Tyne), 

Durham University, May 5 


* Horf. Mem toll Sc% Kyoto , vol 9 p 307, 1020 
■ De Bruin, NATURB, Mar 16, 1930, vol 125, p 414 
Wood and Klmura, Astroph Jour , vol 40, p 181 , 1017 


The Resonance Potential of Trebly Ionised Bismuth 

Using the known data of the spectra Hg I, 1 T1 11,* 
and Pb III,* and extrapolating by means of the 
irregular doublet law, tne predicted values of the 
wave numbers of the important combinations 
6*6* - 6*6? ^ and 6*6* - 0*6? ^ of Bi IV 

are approximately 76,000 and 115,000 
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In a hat of wave-length measurements of the 
vacuum spark of bismuth m the Schumann region, 
for which I am indebted to Dr R J Lang, there are 
very strong lines at 75923 (X1317 12 A ) and 11460} 
(X872 59 A ) If these are assumed to be the above- 
mentioned combinations, then 6*6? *P, - 6*6? 1 P l 
would bo 38678 A distinctive feature of the spectra 
Hg I, T1II, and Pb III is the appearance with great 
intensity of lines arising from mtercombinations 
between singlet and triplet terms One would there¬ 
fore expect to find the wave number difference 
38678 recurring a number of times m the Schumann 
region At least five pairs of lines with this difference 
havo been found m approximately the expeoted 
positions However, in spite of this apparent cor¬ 
roboration, I have been somewhat doubtful of the 
validity of the foregoing identification, because the 
line 75923 had already been included by Lang 4 
in a scheme for Bi III In a recent paper 1 by 
McLennan, McLay, and Crawford on the spark 
spectra of bismuth, the line 75923 finds no place in 
the scheme for Bi II or for Bi III 

Still more significant evidence that this line belongs 
to Bi IV, and is m fact the resonance line 6*6* l N g - 
6*6? *P lf is to be found m the data given by Arvids* 
son 4 in a recent letter to Nature, in which it is 
reported that the lino 75923 has been resolved into 
three components of relative intensities 6 6 5 If 
it is assumed that the nuclear quantum number 
of bismuth ia 9/2 and that the 6*6* term is single, 
then the theoretical relative intensities of the three 
components of the 6*6* - 6*6? *P 1 combination 

as calculated by the formulae given by Pauling and 
Goudsmit 7 is 6 5 4 m order of decreasing wave 
number This agrees very closely with the experi¬ 
mental ratio It therefore seems very probable that 
this is the resonant o lino of Bi IV, giving the value 
9 36 volts for the resonance potential 

Some progress has boon made m finding further 
wave number regularities m Bi IV, but the spectrum 
is difficult to interpret because of the j j coupling 
of the two electrons The work is still prot ceding 
and it is hoped that a detailed report will be made 
elsewhere at a later date 

Stanley Smith 

University of Alberta, 

Edmonton Canada, 

April 10 

1 lowler,A ScriesIn Line spoetra * p 148 Tress(1022) 

1 McLennan, J t McLav A 11, ( rawford M l Trans Roy Soe , 
Canada, 22, p 241 1028 Smith S Pror Nat Acad Soi 14 p 051 

19*28 

• Han K R Naruyan, A T Rao A s Indian Jour Phys , I, p 
467 , 1928 Smith H , Proc Nat Acad So , 14, p 878 , 1928 

1 Lang, R J , Phys Rev , 32, p 7J7 1928 

1 McLennan J l McLaj ARC rawford M I , Proc Roy Soe , 
A, 129 p 579, 1930 

• Arvidsson (1, Nature, 126, p 566 1930 

1 Pauling L and Ooudsmit S , structure of Line Spectra , p 140 
and p 214 WcGraw Hill (1930) 


Impact Figures on Polished Rock Salt Surfaces 

Ii a small stool ball is dropped from a height of a 
few inches on a polished rock salt surfoco, the imprint 
of the ball on the crystal surface remains as a circular 
depression of one or two millimetres in diameter 
The surface is deformed, however, over a region many 
times the area of the circular depression If an 
optical test plane (a piece of ordinary plate glass will 
do) is placed on the crystal and the surface examined 
in monochromatic light, the inteifeience pattern 
shows a number of families of 4 loops * extending 
awa> from the imprint of the ball. 

If the crystal surface approximates a 1, 0, 0 plane, 
the depression will be surrounded by eight sets of 
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loops, as shown in Fig 1 A 1, 1, 0 plane also shows 
an eight ‘looped’ figure, but in this case the pattern 
is no longer symmetrical but appears as Fig 1 would 
appear if the page was stretched to \/2 of its present 
width This, as well as the fact that a 1, 1* 1 plane 
shows a six * looped * figure, is to be expected from 
the atomic spacing m these planes 



Fig 1 

The loops, of course, aie simply contours either of 
depressions or of elevations of the crystal surface In 
Fig 1, the borders are parallel to the sides of the 
elementary < rystal cube, m this caso, families of 
loops having axes parallel to the sides of the cube 
represent depressions, while those with axes parallel 
to the diagonals represent elevations 

Sinclair &mith 

Mount Wilson Observatory, 

Pasadena, California, 

April 23 


Photographic Effects of Vitamins A and B 

The biological effect of vitamins is well known, 
but their chemical nature is most elusive We have 
recently been investigating their physical effects, and 
some results obtained may be of interest 

Photographic plates were covered with aluminium 
foil and letters were cut out of the foil covering the 
glass side Extracts of vitamins A and B, biologically 
tested, wore used to paint the letters VA and VB on 
the glass side The vitamin A used was ether ex 
tract of dried ox livei, the solvent being removed in 
nitrogen Vitamin B was water extract of purified 
brewers 1 yeast The plates, wrapped in block paper, 
were left for three dayH , on de\ elopment, clear images 
of the letters were obtained 

To confirm the results, vitamins A and B were 
sealed in two separato glass tubes, and the expen 
ment was repeated Very sharp images were again 
obtained 

An extract of vitamin A prepared m a Pans re 
search laboratory was investigated in the same way. 
It also gave positive results 

Vitamins destroyed but not carbonised did not 
affect the plates 

Two solutions, one ten times stronger than the 
other, of vitamin A in paraffin oil and vitamin B in 
water, were compared The plates showed clearly 
difference in strength Control experiments of pure 
solvents gave unfogged plates 

It is interesting to note that the effect of vitamin 
B is similar to that of vitamin A, although the two 
Vitamins are of different origin, 
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The experiments were repeated several times, add 
the same definite effect was present We are pro¬ 
ceeding with our research into these effects 


Sophie Botohabsky. 


London 

Anna Foehbinobb. 
Laboratoire d’jfilectrochimie, 
ficole des Hautes iStudes, Pans 


Isomeric Thlosulphuric Acids. 


In continuation of an investigation of thiosulphato- 
cobalt complexes, 1 it has been found possible to 
isolate two very interesting isomenc modifica¬ 
tions of thiosuiphato penta oyano cobaltio aoid 
H 4 [{ON } 6 Co S,0 8 ], the difference between which lies 
in the constitution of the thiosulphate radical 
The two acids differ in their ohemical behaviour and 
form two corresponding senes of crystalline isomenc 
salts Both the complex acids hydrolyse m warm 
water, liberating two different vaneties of free thio* 
sulphunc acid One of the latter decomposes as 
usual into sulphur dioxide and sulphur, whereas 
the other gives nee to sulphuretted hydrogen and 
sulphunc acid This furnishes a positive and direct 
evidence of the existence of two isomenc forms of 
thlosulphuric acid, and has indeed led to their isola¬ 
tion m solution The two different ways in which 
the constitution of thiosulphunc acid has been repre¬ 
sented in many text books correspond, therefore, in 
reality to these two isomenc forms In fact, Piccard 
and Thomas 1 obtained an indication of the syn¬ 
thesis of thiosulphunc acid from sulphur tnoxide and 
hydrogen sulphide 

Tlie constitution of the two forms is best repre¬ 
sented by the well known formulae 


OH 

S =- SO ^ and 
OH 



Privadaranjan RAy 
University College of Science, 

Calcutta, Apnl 15 


1 JUy, Jour Jnd Chem Sor 4 64, 320, 1927 
• llelo l Aim Acta 6 1032 , 1923 


Ravens Flying Upside-down. 

In Nature of Dec 20, 1930, p 950, Mr Sydney 
Evershed lias described an observation relating to 
ravens flying upside down From this note one gets 
the impression that the habit is rather rare, from 
my observations, however, this is not the case For 
some years I have had the opportunity of seeing 
many hundreds of these interesting birds in Ioeland, 
where the number of individuals of this species 
apparently is rapidly increasing, probably because 
the refuse from the fisheries affords food for very large 
numbers of them In some places—as Westmannaeyer 
and Hnifsdal in Isafjord—I have seen about a hundred 
of these birds performing evolutions in the air round 
favourite resting places, and here it is a rather eommon 
appearance to see the birds flying upside-down m the 
manner described, though I do not think I have seen 
them flying for so long a distance as 1000 metres, as 
recorded by Mr Evershed The upside-down flight 
is, so far as I can judge, not particularly connected 
with the courtship, though it is most often seen at 
the time of courtship, when air acrobatics are especial 1 ~ 
performed by the birds A Vbdbl TIninI 

Copenhagen, 

May 4. 
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Photosynthesis and Solution in Formation of Coral Reefs.* 

By Prof J Stanley Gardiner, F R & 


Ta 

ne tJld writers on coral reefs such as Chamisso, 
Dana, Semper, L and A Agassiz, 
Murray, and, perhaps, Wharton could scarcely be 
labelled as belonging to any particular science in a 
modern sense In contrast, the investigator of the 
coral reef problem ’ to day is usually either a 
geologist or a zoologist, for the botanist hew not 
understood, up to the present, that he may claim 
an equal partnership Unfortunately, the geologist 
rrrely has sufficient knowledge of biology, although 
well acquainted, perhaps, with the shapes of organ¬ 
isms and the possibilities of earth movements The 
biologist, on the other hand, has views as to the 
disappearance of Gondwanaland , but his writings 
indicate his incredulity as to any suggested exist 
ence of similar earth fluctuations to day The 
mobile crust of the earth allows of movements in 
the earth’s surface , but these are more often sup 
posed to be activated by chemical processes in the 
mner material than by alterations in the land and 
sea above In addition, there are the physical and 
chemical reactions of the water of the ocean, and 
the possibilities of these, little understood even to 
day are almost unconsidered 

I claim that there are two piimanly biological 
forces found together on all coral reefs and assist 
mg to shape them Photosynthesis gives an extra 
ordinary biological efficiency to the reef building 
organism and, as a result, causes an incredible 
rapidity of formation of limestone and thus of reef 
growth This is countered by the solution of lime 
stone by boring organisms, superficially appearing 
small in itself, but actually a main factor m that 
fight between death and life that is visible on every 
reef 

The photosynthetic method of carbon feeding in 
most plants, depending on their chlorophyll, is too 
well known to require further reference There 
are many halophvlous phanerogams which hold the 
sand of surface reefs together and thus add materi* 
ally to their permanency Bare rock surfaces are 
(overedbyaboutfortyspeciesoflow growing,mostly 
blue green algae that prevent their destruction 
A few seaweeds such as Halxmeda , with pre 
upitated lime in their fronds, assist in forming 
deposits in the sea and may even be the chief 
material filling up parts of lagoons But the main 
reef builders are about twelve species of five genera 
of Li*hothammonese, which possess dense skeletons 
of lime in the composition of which magnesia up to 
about 20 per cent may play a part Only a thin 
sqjrfaoe film is living, the light being unable to pene- 
A “ite deeply through cells which are ever depositing 
W in their walls The encrusting forms thicken 
iy, but push out their edges rapidly, more than 
► mm being recorded m four weeks Goniolithon, 
as finely branching growths, affects the surfaces 
of barrier and atoll reefs, behind the actual edge 

^BuUtanoe of a lecture before the Linnean Society of London on 
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zone, which is covered almost entirely by incruat* 
ing Ltihophyllum, pushing up into branching but 
rounded masses This genus is abundant m places 
down to 10 fathoms on the seaward slopes, but 
gradually Lithothamnxon becomes the dominant 

E lant builder, its deeper species, small branched 
ut rather delicate detached growths, often com* 
pletely covering the whole surface All genera 
belong to the encircling reef, atoll, or barrier, not 
occurring on lagoon Bhoals or floor 

The sedentary ammal builders are all ccelenterates 
Of first importance are corals ( Madreporana ), the 
builders here being all massive or branching forms, 
each a single ammal but with vast numbers of 
feeding and breeding organs m its polyps Then 
there are the stinging hydroid (Millepora) and the 
blue coral (Hehopora) which grow generally to 
form massive upstanding plates, the animal matter 
forming a surface film perpetually depositing its 
lime below The last is an alcyonarian and there 
must be added a senes of forms from this group, the 
organ pipe coral (Tubipora) and the soft corals ( Sar - 
cophytum , Scleraphytum, Lobophylum, and Xenia), 
all of which form their lime in spicules which may 
play a considerable part in sand formation 

In animals feeding is not so simple as in plants, 
and consists of three processes concerned with 
oxygen carbon, and mtrogen Oxygen seems to be 
the hydrogen acceptor in the respiration of both 
animals and plants A complication heie is the 
considerably greater motility of animals, even in 
sedentary forms, and this implies the necessity of a 
more bountiful supply of oxygen as well as the 
casting out of waste products The last has been 
met by the evolution of nephndial kidneys in 
highei ftiurnals, but the excretion is probably a 
function of all free surfaces in sedentary ccelenter- 
ates calling for a Rpecial water circulation to remove 
such poisonous materials 

These special difficulties m lespect to the nutri¬ 
tion of coral building sedentary animals in tropical 
waters have been met bv the taming ’ of unicellular 
green flagellates (Zooxavthella) by the polyps—or 
the polyps being adopted by such plants—housing 
them as symbionts in their endoderm colls In 
1896, at Rotuma I found corals from which oxygen 
was being given off, and subsequent observations 
in the Maldives and on the Sladen Expedition con¬ 
vinced me of the importance of this phenomenon, 
of which Dr C M Yonge, of the Great Barrier Reef 
Expedition, has recently given experimental proof. 
Such oxygen production on the part of these 
symbiotic algee implies the formation of much 
carbohydrate material, and in the absence of 
specially rapid fission in the algse we may infer the 
passage of much of this to the polyps Thus we 
may suppose the alga to be largely responsible both 
for the oxygen and for the carbohydrates required 
by the polyps But it is possible that the alga is 
of even greater importance as a scavenger which 
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thrives on the waste products of its animal The 
utilisation of the animal s carbon dioxide is prob 
ably of small importance for its disposal is easy, 
and the polyp during the daybght in which the 
alga s chlorophyll is alone functional is largely 
quiescent The utilisation of the animal s rutro 
genous waste products probably provides the alga 
with its sole available source of mtrogen the other 
salts required quite likely existing as such in the 
protoplasm of the polyp In this connexion the 
absence of other non infected kinds of coelenterates 
and of Polyzoa from the shallower waters of coral 
reefs is significant 

The depth from which our coral reefs of to day 
grow is that at which photosynthesis is active 
This is about 00 fathoms for plants and 45 fathoms 
for the plant animals as maxima These depths 
fluctuate in accordance with the turbidity of the 
water which increases in the proximity of land 
masses and decreases in the Pacific and Indian 
Oceans from east to west probably in correlation 
with the eastern influx of polar waters This tur 
bidity is largely due to unicellular algee and a 
second factor is introduced by their utilisation of 
any carbon dioxide m the water to the detriment 
of reef 1 uilding organisms That plants would be 
affected is clear and it is hard to behove that polyps 
would provide sufficient carbon dioxide both for 
their symbionts md for their lime skeletons On 
reefs the j resumption is that their extia require 
ments are mot by their algae breaking up the bi 
carbonates of the lime saturated sea water thus 
amorphous lime may be found precipitated on the 
tissues of the free parts of the polyps Where there 
are active water movements it is presumably swept 
away in the consequently heavy mucous lubnca 
tion of the surfaces but in the deeper lagoons and 
m other areas of still water the hme clings to the 
polyps and kills them This up to the piesent is 
the only suggestion which explains why lagoons 
have singularly littlo coral and algal growth on 
their floors and that npgrowmg shoalR do not occur 
in lagoons except in the proximity of the passages 
into them 

The rapidity of growth of coral building organ 
isms is well known and independent estimates agree 
that a reef might grow up from 14 fathoms to the 
surface m a thousand years but the speed of its 
deposition is not material to our hypothesis Phe 
horizontal outgrowth of reefs is considerable but 
it depends on the extension of tneir foundations 
by tTieir own talus material On the oarth s crust 
below the reef there is a weight of 2£ times that of 
the sea water replaced by the coral reef an increase 
of 150 per cent Can these or the analogous weight 
alterations found in the formation of many geo 
logical strata be reacting on the earth s crust to 
produce subsidences ? We can give no reply for 
we have few data as to the strength of the earth s 
crust and as to the detailed topography of the 
oceanic slopes off coral reefs but no one with ex 
penence of the Pacific Ocean can doubt the activity 
of crustal movqpents even to day This question 
must be tested and it is not beyond the scope of the 
geophysicist, who should be able to tell us at what 
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depths below atolls limestone is underbid 
igneous and other rocks pr° 

Solution of limestones is largely a 
chemical matter and this side has been sinr T " 
dealt with m respect to the coral reef ^ 
by many workers Lagoons are suppoe* ^ 
formed by solution ana by the removal ^ mtu 
in suspension Generally organisms are only men 
fcionea as providing carbomo acid gas by thei 
decay to help the solution The mud is accept©* 
as an expected formation wherever land or reef 
occur few observations on its production having 
been made Yet this is of great importance since 
it entails the study of the decay and grinding up 
of coral rock in which nearly all the facta are bio 
logical current action not being considerable on 
reefs that are clothed by living organisms Every 
mass of limestone is visibly bored into by organ 
isms—molluscs worms sipuncubds sea urchins 
and certain barnacles Some of these grind their 
tunnels while others dissolve them out most using 
both methods 

As a result of the examination of many apeoi 
mens I believe it is seldom that more than 40 
per cent of the mass is thus removed by these 
uniraals Larger figures were obtained from 
sponges but on the whole they are not such lm 
portant boring organisms m tropical as in temperate 
seas But on coral reefs I find that all limestones 
massive rocks corals nullipores stones and pebbles 
are penetrated by a network of the finest threads 
which are clearly algal in nature These are the 
chief boring organisms of coral reefs and the 
primary cause of the reduction of limestone to 
pebble sand and mud a whole sequence of organ 
isms aiding them They bore solely by solution 
and while molluscs piobably boied primarily for 
protection many other forms may well have been 
seeking for the nutriment these algae provide 

In living corals the boring hyphae advance in the 
corallum so close to the polyps that we can even 
imagine the latter being thrown down to fend them 
off In nullipores they enter the skeleton less 
easily and their action is slower and less marked 
I have tried by various means to estimate their 
actions but the error factor is too great to make 
any figures of real value partially because I have 
m t found bored and unbored parts of the same coral 
skeleton In undisintegrated coral skeletons of 
which the polyps were living our figures vary from 
10 to 60 per cent of the coral dissolved away while 
in dead corals of the same species the figures are 
40 to 83 per cent The last figure is exceptional 
because usually the coral brealta up into pebbles 
long before it becomes so reduced but the boring 
algae still live in these until smothered by mud 
or consumed by sand feeding organisms In any 
case the solution of limestone by boring algae is 
a primary feature in shaping coral reefs and one 
deserving of the closest investigation by model * 
methods applied upon the reefs themselves In 
particular it would be useful to ascertain whether 
the importance of these forms observed by me on 
Maldivan material is applicable generally to the 
formation of all coral reefs 
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The Nature and Origin of Ultra-Penetrating Rays. 


T HE meeting of the Royal Society, held on May 
14, was devoted to a discussion on ultra- 
netrating rays In his opening address * Prof 
Geiger outlined three main lines of experimental 
investigation, referring first to the results of direct 
absorption measurements, and m particular to the 
very beautiful measurements of Millikan and 
Camerop, and of Regener, which together furnish 
a complete senes of ionisation measurements from 
an altitude of 5 km down to a depth of 240 metres 
below the surf ewe of Lake Constance Since, m 
traversing 240 m of water, a particle will make 
many hundreds of collisions with oxygen nuclei, it 
is highly improbable that the ionisation at these 
great depths is produced by corpuscular radiation 
On the other hand, the shape of the lower portion 
of the absorption curve is m good accord with the 
assumption that the ionisation is produced by 
photons Appropriate analysis yields the value 
/i=0 02 metre" 1 for the true absorption coefficient 
of the hardest component, which, according to the 
generally accepted formulae, corresponds to a quan 
turn energy of about 3 7 x 10 9 electron volts 
According to the Einstein mass energy relation, 
the emission of this amount of energy is necessarily 
accompanied by a loss of mass equal to that of 
two protons This fact naturally suggests that the 
radiation in question may arise through a new type 
of disintegration, taking place in a heavy nucleus, 
m which two protons and two electrons unite in 
self-annihilation If we assume that the annihila¬ 
tion takes place in free space, then it would appear 
that momentum can only be conserved during 
the process by the simultaneous emission of two 
quanta of equal energy The appearance of quanta 
of energy 3 7 x 10 * electron volts would in this case 
signify the annihilation of four protons and four 
electrons, that is, a helium atom As is well known, 
astrophysical data appear to indicate that matter 
is being annihilated continuously within the stars 
There are, however, strong arguments against the 
hypothesis that ultra penetrating radiation is of 
stellar origin 

It was pointed out in discussion by Prof F A 
Lindemann that only the penetrating radiation 
generated in the surface layers of the star is able 
to escape, so that even if the rate of generation of 
energy at the centre is no greater than at the sur¬ 
face, the amount of energy escaping as penetrating 
radiation ought to be an mfimtesmal fraction of 
the whole, whereas the energy reaching the earth’s 
surface m the form of the hard component alone is 
more than 1 per cent of the total energy of starlight. 
Several attempts have been made to obtain evi¬ 
dence of penetrating radiation coming from the 
sun Dr G M B Dobson referred to the recent 
investigation by Hoffman and Lmdholm, who 
made a very careful senes of measurements extend¬ 
ing over about a hundred days, and found that the 
intensity was 0 5 per cent greater during the day 
than dunng the night Attributing the additional 
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effect dunng the day to the sun, we obtain a more 
reasonable value for the ratio of the emission m the 
form of penetrating radiation to the total emission, 
but there still remains the problem of accounting 
for the enormously increased emission of the stars. 

If penetrating radiation is of cosmic ongin, it is 
therefore likely to originate not in the stars, but 
in the extremely diffuse matter m inter stellar 
space, a conclusion which might account for the 
absence of any marked variation of intensity of 
the radiation coming f r om different directions in 
space It has indeed been a very real difficulty of 
the hypothesis of Btellar ongin, that in spite of the 
relatively high density of matter m the galactic 
plane, no increased intensity is observed from this 
direction Prof F Regener ventured to speculate 
upon the possibility that the radiation which we 
arc observing now comes principally from our own 
galaxy—but was generated m a previous cycle of 
the universe, some 10* years ago If the universe 
is closed, as Einstein supposes, such radiation 
might be refocused, as it were, upon the galaxy, 
but with sufficient blurring of the image to account 
for the observed uniformity of intensity 

Commenting on this communication, Sir Arthur 
Eddington said he doubts whether the universe is 
sufficiently accurately spherical for the necessary 
degree of focusing Prof Regener claimed that at 
least this hypothesis had the ment of doing away 
with all difficulties concerned with the mode of 
generation of the radiation, for, in a complete cycle, 
the physical conditions may have changed entirely, 
so that interaction between matter and radiation 
of a kind now unknown may have been possible 
in a previous epoch While we may share Prof 
Regener’s enthusiasm at the prospect of turning 
back a page in the history of the universo, the 
immediate line of advance must clearly be to 
endeavour to reach a solution by extending our 
knowledge of the universe accessible to experiment 
If helium is being annihilated in interstellar 
space, it is just possible that the process might 
be detectable under laboratory conditions Lord 
Rutherford described how he had investigated this 
oint by placing a number of cylinders containing 
ehum at a pressure of I()0 atmospheres round a 
high pressure ionisation chamber The presence 
of the helium certainly did not increase the ionisa¬ 
tion by so much as 1 per cent of that due to 
penetrating radiation Since the mass of helium 
surrounding the chamber was equal to a layer of 
water 0 4 cm thick, it is easy to calculate, using 
Eddington’s estimate of the total amount of diffuse 
matter in interstellar space, that if this matter 
consisted entirely of helium and was disappearing 
at the same rate as under the conditions of the 
laboratory experiment, it would only account for 
about one-fiftieth of the observed effects of pene¬ 
trating radiation While it is possible that the 
complete annihilation of helium may only take 
place under the conditions of temperature and 
pressure existing in outer space, it is well to 
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remember that, m ascribing this origin to the hard 
component of penetrating radiation, we are pre¬ 
supposing the validity of the formula by which 
the absorption coefficient of the radiation was 
interpreted This formula, which only takes into 
account the scattering of quanta by the extra- 
nuclear electrons, has been tested very thoroughly 
for quantum energies up to two million volts, and 
found to account accurately for the observed 
absorption Is it not likely, however, as Lord 
Rutherford emphasised, that the more energetic 
quanta may interact also with the nucleus ? 

Although this question is only just coming within 
the reach of experimental investigation, it appears 
almost certain that even quanta of two and a half 
million volts energy show a very marked inter¬ 
action with the nuclei of the heavier elements 
The evidence for this interaction has emerged from 
a study of the y rays emitted by thorium C* 
As is well known, when a quantum is deflected 
through an angle 0 by an encounter with an elec 
tron, its wave length is increased by an amount 
h 

AX = ^{1 ~ cos 0) Thus, however great the energy 

of the incident quantum, the wave length after 
scattering through, say, 120° will be greatei than 
36 X U It has been shown by Chao that if 
thorium y-rays are allowed to fall on load, and the 
absorption curve of the radiation scattered m a 
backward direction is analysed, there is, in addition, 
a hard radiation of wave length about 20 X U 
A more detailed investigation (unpublished), by 
G T P Tarrant and L H Gray, has shown that at 
a 120°, m addition to the soft scattered radiation, 
there are also present at least two other radiations 
of much shorter wave length, namely, A-20 X U 
and A— 12 X U Similar radiations were also found 
when tin was used as scatterer in place of lead 
Moreover, by using a very inhomogeneous source 
of y-rays, it was found that only quanta of energy 
greater than about two and a half million volts 
were capable of exciting the new radiation 

These facts appear to confirm very fully the con¬ 
clusions reached independently by Chao, Meitner, 
and Tarrant from direct absorption measurements, 
that part (at least 10 per cent) of the absorption 
of the thomira 0" y-rays in heavy elements must 
»be ascribed to the nucleus As the energy of the 
quantum increases, there is reason to believe that 
the contribution of the nucleus to the total absorp¬ 
tion will become commensurate with that of the 
extranuclear electrons It is most important that 
this pomt should be settled experimentally, for it 
is difficult to believe that the ionisation produced 
at great depths is due to any other than quantum 
radiation, and even if this radiation is of secondary 
origin, its wave-length would set a lower limit to 
the energy of the pfimary corpuscular radiation 
At present this limit is about 4 x 10* electron 
volts m 

The second type bf experiment to wh^ v Prof 
Geiger referred in his opening address ^ most 
naturally explained in terms of a corpuscular 
hypothesis It consists *n observing the simul¬ 
taneous discharge of two ‘ tube counters * by a 
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suitable relay system Srnoe it has been shown 
experimentally, using radioactive sources, that 
every ^-particle passing through a counter produoe* 
a discharge, whereas only about 2 per cent of the 
y-ray quanta are recorded, the simultaneous dis¬ 
charge of two counters will, apart from chance 
coincidences, be taken to indicate the passage of 
the same particle through both tubes In the ex¬ 
periments of Bothe and Kolhtirster, two counters 
were arranged vertically above one another, and 
the number of coincident discharges was noted 
The ratio of this number to the total number of 
discharges of either counter was in rough agree¬ 
ment with the value calculated from geometrical 
considerations, so that the immediate ionising 
agent in the case of penetrating radiation has an 
efficiency in discharging the counter of something 
like unity On introducing a 4 cm block of gold 
between the counters, a reduction in the number 
of coincidences of only 24 per cent wag observed, 
which is approximately the reduction that this 
block would produce in the total ionisation 
Bothe and Kolhbrster concluded that since, m this 
case, the corpuscular radiation was of the same 
penetrating power as the total radiation, whereas 
throughout the region open to experiment a 
secondary corpuscular radiation is always observed 
to be much less penetrating than the quantum 
radiation which generates it, the ultra-penetrating 
radiation was corpuscular 

Referring to ^^sible origin of radiation of this 
penetratm ^wer, Pi of C T R Wilson pointed 
out that thunderstorms are capable of generating 
electrons of energy 10® electron volts or even con¬ 
siderably more, arfid in numbers which should bo 
far more than sufficient to account for the observed 
ionisation—in fact, the problem is rather to under¬ 
stand why we do not observe mliatiOn of very 
much greater intensity arising in this way For, 
from the known proportion of radioactive atoms 
in the air, we know that about ten /^-particles will 
be emitted per cubic metre per second, and of these, 
some will be ejected m such a direction as to be 
accelerated by the electric field of the thunder- 
cloud From time to time the accelerated 
/Lparticle will make a close collision with another 
electron in which the minimum energy necessary 
in order that the second electron should be acceler¬ 
ated by the field is transferred to the latter The 
number of fast particles thus increases with astound¬ 
ing rapidity—a single /Lparticle making one close 
collision every 10 metres would generate I0*° 
particles m a distance of 1 km Though the 
currents through thunder clouds do not reach this 
figure, the total energy of all the thunder olouds in 
action at any instant is about 100,000 times greater 
than that necessary to maint vin the supply of 
penetrating radiation reaching the earth's surfaoe 
Experiments have been performed, however 
which appear to give evidence against the vie^ 
that penetrating radiation consists of streams o 
very energetic /J-particles Urns Rossi, and quit 
recently Mott Smith, using the coincidence count 
ing method, have attempted to deflect the rays bj 
a magnetic field In each case, the expenmen 
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gave a negative result, though in the experiments Geiger that the radiation consists of streams of 
of Mott Smith a 10* volt electron should have protons 

been deflected through 2 cm on reversing the Considering that the range of energy open to ex¬ 
field—a deflection that would have been easily penmental investigation is only a few million volts, 
measurable Since the momentum of a proton of however, it is scarcely surprising that no satis - 
10 * volts energy 1B only double that of an electron factory hypothesis can be framed to aooount for 
of the same energy, the negative result of this ex- phenomena exhibited by radiation of 1000 million 
penment conflicts also with the suggestion of Prof volts energy L H G 


Obituary. 


Pkof Alfred Wegener 
rnHE death of Prof Alfred Wegener, leader of the 
l German expedition to Greenland, has now been 
confirmed By this event the sciences of meteoro 
logy and geophysics have lost a very valuable 
worker 

Alfred Wegener was bom on Nov 1, 1880 He 
studied at the Universities of Berlin, Heidelberg, 
and Innsbruck, obtaining the degree of Ph D , at 
Berlin, with an astronomical thesis He took part 
in a Danish expedition to Greenland under Mylius- 
Encksen in 1906-8, taking charge of the meteoro 
logical work, including upper air observations with 
kites and captive balloons, and later summarising 
the observations for publication He was a brother 
of Kurt Wegener, well known as a balloonist, and 
he took an active interest in his brother’s work 
From 1906 until 1908 the two brothers held the 
world’s record for duration of balloon flight with a 
flight of 62J hours 

Wegener accompanied Col Koch to Greenland 
in 1911—13 As an officer of the reserve, he served 
M the German army during the war of 1914—18, and 
was awarded the Iron Cross of the second class In 
1916 he was appointed to the meteorological service 
of the German army, and was meteorological ad¬ 
viser on a number of Zeppelin flights After the 
War he joined the Deutsche Seewarte at Hamburg, 
and in 1925 he was appointed professor of geo¬ 
physics and meteorology at the University of Graz 

Wegener’s expedition to Greenland in 1929 was 
preparatory to the fourth, in which he penshed He 
set out from Kamarujuk m lat 71° N , on the west 
coast, on April 1, 1930, and by the end of July had 
established a station on the central ice, about 250 
miles from the coast Wegener again set out m 
September with Dr Loewe and a party of thirteen 
Greenlanders, with supplies and instruments for 
the observers at the central station, and he started 
with one Greenlander, Rasmus, on the return join 
ney to Kamarujuk on Nov 1 His non-amval at 
the coast caused no uneasiness at first, as he was 
thought to have Btayed at the central station, and 
it was only in late April that a searoh party was 
sent out Wegener’s body was found buned in the 
Snow, but so far his companion, Rasmus, has not 
been found 

Wegener’s contributions to meteorology included 
a number of papers on the investigation of the upper 
atmosphere, but his best known contribution to 
pure meteorology was a text book, “Therraodynamik 
der Atmosphere ”, which appeared in 19U, and of 
which a third edition appeared in 1928, This is a 
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particularly valuable book, in that it emphasises 
the physical aspects of meteoiology At the time 
of its first appearance it was almost the only text¬ 
book which gave a physical account of the processes 
of weather, and it remains a valuable part of the 
literature of a subject in which good text-books are 
rare 

In recent years Wegener has been better known 
as the author of the theory of ‘ continental drift 
which was set forth in 1915 m the first German 
edition of “ The Origin of Continents and Oceans ” 
Later editions of this book appeared in German 
in 1920, 1922, and 1929 , it was translated into 
English in 1924, and has also been translated into 
French, Russian, Swedish, and Spanish Wegener 
claims that the continents are rafts of granitic rock 
floating m a heavier basaltic magma, and therefore 
free to move relative to each othei and to the poles 
He maintains that the continents have changed 
their positions considerably during geological times, 
and so accounts for the great apparent variations 
of geological climates and especially the glaciation 
of regions now within the tropics The climato¬ 
logical aspects of the theoiy have been set out 
very clearly by W Koppen and Wegener m “ Die 
Klimato der geologischen Vorzeit ” It cannot be 
said that general agreement has been reached on 
this subject, as can rekdily be seen by reference to 
the report of a discussion on this and kindred topics 
held at the Royal Society on March 27, 1930. (see 
Proc Roy $oc , B, vol 106, p 299, Nature for April 
5, 1930, p 546) Wegener’s ideas have, however, 
stimulated research in a marked degree, and his 
early death is a great loss to geophysical science 

Wegener’s expedition to Greenland was part of 
a co ordmated scheme of British, German, and 
American co operation in an unestigation of the 
weather conditions over the great inland ice sheet 
of Greenland The British expedition made a 
similar attempt to that of Wegener to set up a 
station m the centre of Greenland, but farther 
south, m the latitude of Angmagssahk The narrow 
escape from death of Mr Courtauld shows the 
dangerous nature of these attempts to solve the 
problems of the meteorology of Greenland It is 
anticipated that the meteorological results obtained 
from the centre of Greenland and from the American 
station at Upernivik, on the west coast, will have 
important bearings upon the weather of Europe 
ana America, as well as upon the practical prob¬ 
lems of possible air-routes to Canada, which was 
a special subject of study by the British expedi¬ 
tion D B 
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Dr Thomas Ashby 

We regret to record the death of Dr Thomas 
Ashby, the leading English authority on the archae¬ 
ology of Rome Thomas Ashby was bom on Oct 
14, 1874, and was educated at Winchester and 
Christchurch, Oxford, where he took first -class 
honours in Classical Moderations and Liter® 
Humamores He won the Craven Scholarship in 
1897, and m 1906, the year m which he took his 
doctorate of letters, he was also awarded the 
Conmgton Prize 

As Ashby's father resided in Rome, his in¬ 
terests were almost inevitably directed towards 
the antiquities of the city in which he spent his 
vacations Under the guidance of Commendatore 
Laneiam, at that time the foremost authority on 
Rome, he became an enthusiastic student of the 
topography and history of Rome and the Campagna 
When the British School at Rome was founded in 
1901 he became a student In 1903, he was ap- 
mted Assistant Director, and in 1906 became 
rector m succession to Stuart Jones He con¬ 
tinued to hold this position until certain adminis¬ 
trative changes were made in 1925, and his ap 
pointment, which was triennial, was not renewed 
Afterwaids he resided in Rome without any official 
appointment During the War, Ashby served with 
the Red Cross on the Italian Front, where his know 
ledge of Italian was invaluable, and afterwards was 
interpreter to the British Military Mission with the 
Italian Supreme Command 

Ashbv’s position as an authority on the archae¬ 
ology of Rome from the earliest times to the 
Renaissance was universally recognised as un¬ 
rivalled His annual contributions to the Times 
Literary Supplement on the year’s archaeological 
work in Italy were packed with information con¬ 
cisely expressed, which showed that he had every 
detail of Italian archaeology at his finger ends His 
knowledge of his subject was encyclopaedic This 
characteristic grasp of detail, which, however, never 
failed to evolve a logically reasoned general plan, 
was particularly to be remarked in the accounts of 
hie work of exploration which it was his custom to 
contribute to the proceedings of the British Associa¬ 
tion at its annual meetings For many years he 
earned out excavations on Roman sites in Britain 
for a Committee of the British Association, and 
was responsible for their excavation of Caerwent 
(Venta Silurum) 

Ashby was the author of many papers which 
appeared m the Papers of the British School 
and m the periodicals of learned and scientific 
societies In 1927, he published “The Roman 
Campagna in Classical Times ”, and revised and 
edited “ The Topographical Dictionary of Ancient 
Rome ” left unfinished by Prof G B Platner 
He was the author of several works on the archae¬ 
ology of Roman Italy, of which the most notable 
was perhaps ‘iThe Aqueducts of Ancient Rome ” 
He also publiSwd a volume of Turner’s studies of 
Rome in which the letterpress was worthy of the 
painter’s genius, and a book on Italian festivals 
and folklore Ashby was elected a fellow of the 
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British Academy in 1927, and since last year had 
been a research student of Christchurch, Oxford 
Those to whom he gave his friendship could appre¬ 
ciate a warmth of nature whioh was not apparent 
on the surface, and they will long mourn their loss 


Prof E P Culver well 

By the death on April 15 of Edward Parnall 
Culverwell, the scientific side of the University of 
Dublin loses one of its moBt untiring supporters 
E P Culverwell was born in 1855 He was the 
youngest son of Joseph Pope Culverwell He won 
a mathematical scholarship m Tnmty College, 
Dublin, in his twentieth year, and a senior moder- 
atorship in mathematics and experimental science 
m 1877 He was elected to a fellowship in 1883 

By his marriage with Edith, daughter of the Rev 
Wm Fitzgerald, Bishop of Killaloe, Culverwell be¬ 
came connected with George Francis Fitzgerald , a 
connexion which may have been m some part in¬ 
fluential in the life long interest of Culverwell in 
applied mathematics and m education, Fitzgerald 
being a very great exponent of both 

CulverwelTs earlier publications were a senes of 
papers on the “ Calculus of Variations ” These 
appeared consecutively in 1892, 1893, and 1896 in 
the Journal of the London Mathematical Society 
In 1895 he contributed to the Geological Magazine 
two papers on “ A Cnticism of the Astronomical 
Theory of the Ice Age and of Lord Kelvin's sug¬ 
gestion in Connection with a Genial Age at the 
Pole ” These papers will be in the recollection of 
many who may read these lines They cnticise the- 
earlier views of Croll and of Sir Robert Ball as re¬ 
gards the origin of the Ice Age They brought their 
wnter into notice as a clear headed and incisive 
critic It is unnecessary to recapitulate the contro¬ 
versy CulverwelTs arguments against the ade 
quacy of Croll’s theory as explanatory of the origin 
of the Great Ice Age appear to the present wnter 
as convincing They are also inimical to the ade¬ 
quacy of Bairs views Culverwell nghtly refers to 
the necessity of taking into account, as additional 
to direct solar heat, the considerable convective 
transport of heat at the suilace of the globe An 
interesting r6sum6 of the whole subject and of the 
nature of CulverwelTs criticism wul he found in 
“ The Quaternary Ice Age ”, by Dr W B Wnght 
(Macmillan and Co) of the English Geological 
Survey 

Later m life, in the year 1913, Culverwell pub¬ 
lished ” The Montesson Pnnciples and Practice ” 
(Bell and Sons) Culverwell at this tune woe pro¬ 
fessor of education in the University of Dublin 
This book—now out of print—is a most interesting 
study of a very great subject Indeed, the book is 
in itself so educational that the writing of it confers 
on its author the status of a most effootive educa¬ 
tionist 

In 1890, Culverwell published a little book on 
" Mechanics and Dynamics ”, intended as an intro¬ 
duction to these subjocts It contains many ingeni¬ 
ous suggestions helpful to beginners J J 
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News and Views. 


The King’s birthday Honours List contains the 
names of the following men of science and others 
associated with scientific work Order of Merit Sir 
William Bragg, in recognition of his eminent services 
in the advancement of science Knights Dr J 13 
Baillie, vice-chancellor, University of Leeds, (Jol 
S R Christophers, director, Central Research Insti¬ 
tute, KasauJi, Dr W C D Dainpicr Whetham, 
fellow of Trinity College, Cambridge, Dr P 0 
Varner Jones, founder and Medical Director of Pap 
worth Village Settlement for the Treatment of 
Tuberculosis, Prof S R Knshnan, King George V 
professor of philosophy, University of Calcutta, Prof 
H Lamb, emeritus professor of mathematics m the 
University of Manchester, Mr C R Peers, president 
of the Royal Society of Antiquaries, Mr R L 
Robinson, vice chairman and technical commissioner, 
Forestry Commission C I E Dr L C Coleman, 
director of agriculture, Mysore State, Mr A McKorral, 
director of agriculture, Burma, Mr C A Malcolm, 
chief conservator of forests, Central Provinces, India 
CBE Dr Kate Barrstt, principal of Swan ley 
Horticultural College, Kent, Mr W J Hadfield, 
City engineer and surveyor, Sheffield, a pioneer in 
modern developments of highway engineering and 
road surfacing, Prof H M Halls worth, David Dale 
professor of economics, Armstrong College, University 
of Durham, Dr Alice Werner, lately professor of 
Bantu languages at the School of Oriental Studies, 
London ISO Mr W H Moorby, assistant civil 
engineer in chief. Admiralty, Mr J B Sonvenor, 
director, Geological Survey, Federated Malay States 

bra Arthur Kkith, of the Royal College of 
Surgeons, has kindly forwarded to us the following 
cable addressed to him and dated May 26 “ Child’s 

skull found m Mousterian Breccia by MacCown of 
our expedition —Garrod ” Miss Dorothy Garrod is 
in charge of excavations at the caves of Mount Carmel 
for the British School of Archaeology in Jerusalem, 
and the party have evidently found a child’s skull of 
Moustonan date The only human remains of this 
date previously known from Palestine were the 
fragments of the Galilee skull found by Mr Turville 
Petre m 1025, and two isolated tooth found by Miss 
Garrod in 1928 and 1029 The race represented by 
these fragments was the Neanderthal, and presumably 
the child’s skull now found will also prove to be 
Neanderthal 

On May 27, Prof A Piccard, of the University of 
Brussels, accompanied by Herr Kipfer, ascended at 
4am from Augsburg, Havana, in an airtight alu 
minium sphere, about 2 motres in diameter, raised by 
a balloon which was stated when fully inflated to have 
the enormous capacity of half a million cubic feet 
Anticyolonio conditions prevailed at the time, and the 
balloon after remaining in the air for 18 hours fell at a 
spot about 160 kilometres to the south Prof Piccard 
succeeded m reaching a height of about kilo¬ 
metres, probably penetrating into the Stratosphere 
by some four kilometres, and beating aft previous 
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records of a manned balloon or aeroplane On the 
descent, trouble occuned with the gas valve, and after 
long delay the balloon landed safely on a glacier 
in the Austrian Tyrol, both aeronauts fortunately 
escaping unhurt 

The physical piobiem of raising a weight of perhaps 
a third of a ton to a height of 16 kilometres by meanB 
of a balloon is not m itself unduly difficult, it pri¬ 
marily reduces itself to a question of expense But to 
carry observers and bring them hack alive is a very 
different proposition, and Pi of Piccard and his 
assistant are to he congiatulated on a very notable 
achievement The air in the cabin was renewed by 
two oxygen cylinders, each capable of maintaining a 
good atmosphere for eight hours As waH to be ex 
pected, the aeronauts suffered considerable discom¬ 
forts, and one stiango anomaly was that at times the 
temperature inside the sphere was most unpleasantly 
high while the external ait was 55° C below fieezing 
point, due to intense solar i what ion in the i&rehed 
atmosphere Prof Piccard states that the balloon 
rose 15 kilometres in the first 25 minutes It is somo 
what startling to learn that the stratosphoie can he 
reached by observers after only 20 minutes* travel 
from the ground Of the scientific icsults obtained 
it is too eaily to sptak 

Prof Pic ( ard hoped to obtain evidence of the 
cosmic rays under more favouiable conditions than 
have previously been possible, and his conti lbutions 
m this field will be awaited with interest Metooro 
logists will be anxious to know if he has anything to 
toll them about the composition of the atmosphere 
within the stratosphere, fven the amount of water 
vapour present there is not known, and more know 
ledge would be welcome regarding carbonic acid and 
ozono Observations with self rocoiding instruments 
on unmanned balloons have already been made of 
cosmic radiation, atmospheric electricity, r< lative 
humidity, etc , but it is almost certain that m those 
cases very much bettei data could be obtained by eye 
observations, and in addition it should be possible to 
study the absoiption of solar radiation of different 
wave lengths bv the atmosphere at these great heights 
So successful an initial attempt would lead one to 
hope that much useful scientific information may bo 
gamed by' this method m the futuie 

Sir Flinders Pririf gave his fiist lecture on the 
results of his past season’s work in southern Pales¬ 
tine at University College, London, on May 28 The 
excavations have now readied a stage which reveals 
Ajjul as the home of the Hyksos oi Shepherd Kings 
The Hyksos can no longer be regarded as mere 
nomads living in tents For centuries they held this 
city, strongly fortified and a key position on the rood 
from Palestine to Egypt, and twenty times as large 
as Troy It must long have been a centre of com¬ 
merce between Asia and Africa, for it had developed 
harbours and a system of weights and measures At 
one point of the excavations, three storeys of buildings 
were penetrated Eighty rooms full of debris, but 
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with doorways intact and walla also intact and eight 
foot thick, were brought to light In the tombs, 
human beings, horses, and asses are buned together 
Among them the 1 great horses which were im¬ 
ported for riding, were buned with special care 
Among the material found in the tombs was a quan¬ 
tity of flat bottomed pottery of a shape entirely non 
Egyptian It would appear that the city was aban 
tjoned about 2000 b 0 , probably, it is thought, owing 
to malaria Sir Flinders considers that there is still 
work for the next fifty years on Ajjul, but financial 
support for the work is needed 

In this connexion, we may lefei to a lettei which 
appeared in tho Times on Maj 27 over the signature 
of forty students whose careers “ have been moulded 
undei the Professor’s guidance” Directing attcn 
tion to Sir Flinders Petno’s position as a pioneer in 
arhwological discovery and its methods and aims, 
whether m held work or m w^search at home, they 
remind the public of his annual expeditions to Egypt, 
of which the results have been published fully for the 
use of students and popularised by lectures and in 
the piess Beginning with his triangulation of the 
Pyramids, they go on to point out, his excavations in 
tho Delta, Upper and Middle Egypt, and m fcintu 
and Palestine through the Badarian, prehistoric, and 
dynastic ages have linked up Egypt and Europe and 
have revealed ancient civilisations as a connected 
whole This tnbute, no more than is merited by a 
lifetime devoted, with brilliant lesults, to aicheeo 
logical research, in which a wide circle will concur, is 
made the ground of an appeal foi financial support for 
the continuance of training of archeological students 
The two existing scholarships, one for biblical re 
search, the other in memory of Gertrude Bell, are m 
need of maintenance, and money is uigently required 
for the actual digging in the field 

Foundfo in 1881, the Society of Chemical Industry 
this year celebiates its jubilee The celebrations, 
whiuli will be held m London and will occupy the 
seven days commencing July 13, begin with a meeting 
at tho Guildhall at which additional guests ma) attend 
provided application is made for a ticket m advanco , 
in the evening there will be a reception by the presi 
dent, Sir Harry McGowan, and Lady McGowan, at 
the Great Central Hotel On the following day, the 
annual general meeting will be held at the Koyal 
Academy of Music Marylebono , it will be followed 
by luncheon by invitation of the London section, and 
a garden party at Toddington The evening will he 
devoted to receptions and a lecture On July 15, the 
Society’s medal will be presented to Dr Herbert 
Levinstein, who will deliver an address , meanwhile 
a party will visit places of interest m London Six 
alternative industrial visits are planned for the after 
noon, members may visit the General Electric Re¬ 
search Laboratories, Messrs Watney, Combe, Reid 
and^Co *a Mortlake Brewery, the works of the Wall 
pajiSr Manufacturing Co , Ltd , Aohille Serre, Ltd , 
the British Drug Houses, Ltd , oi the South Metro¬ 
politan Gas Co The annual dinner will be held m the 
evening, when the principal guest will be H R H 
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Prince George Since this function is reserved for 
gentlemen, the ladies accompanying members will be 
the guests of the Society at dinner and at an entertain¬ 
ment Various alternative engagements have been 
made for July 16 A party will spend the day at 
the Rothamsted Agricultural Research Station , other 
members have the choice of attending meetings for 
the reading and discussion of papers, or of listening 
to addresses delivered by two of the new honorary 
members One of these addresses will be delivered 
by Dr H Sorensen on Hydrogen Ion Concentra¬ 
tion” 

Chemical, industry includes the important branch 
of food manufacture and control, and a party of 
members of the Society will be invited by Messrs J, 
Lyons and Co, Ltd , to luncheon, followed by visits 
to Cadby Hall and to Greenford In the meantime, 
other parties will, in the afternoon of July 16, pay 
visits to the National Physical Laboratory and 
Chemical Research Laboratory, Teddmgton, to the 
research station of the Distillers* Co , Ltd , at Epsom, 
to the laboratories of Messrs Burroughs Wellcome 
and Co at Dartford, to the Fuel Research Station at 
Greenwich, or to the Pyrene Co and the Firestone 
Tyre and Rubber Co In the evening, a reception 
will be given by the president and Lady McGowan 
On July 17, there aie three all day excursions to 
Messrs Huntley and Palmer’s biscuit factory at 
Reading, to the Research Station of tho Anglo Persian 
Oil Co at Sunbury on Thames, or to Windsor Castle 
and Eton College , m each case the arrangements 
include a river trip The evening function is a re* 
caption and dance by invitation of the directors 
of Imperial Chemical Industries, Ltd , at Imperial 
Chemical House, Millbank, Westminster Oxford will 
be visited by road on July 18, opportunity being 
afforded for the inspection of tho Bodleian Library, 
the colleges and the chemical laboratories On 
Sunday, July 19, Canadian and American visitors 
will leave for their tour of the Midlands, the Lake 
Distuct, and Scotland Ariangements will be made 
for those who so desire to attend morning service at 
St Paul’s Cathedral, whilst the afternoon will be 
occupied b> visits to Hampton Court or to the Zoo¬ 
logical Gardens Throughout the week there will be 
an exhibition of chemical plant and research instru¬ 
ments at the Central Hall, Westminster Applica¬ 
tions for participation in the celebrations, with the 
appropriate fees, will be accepted until June 30 The 
office of the Society of Chemical Industry is at 46 
Finsbury Square, London, E C 2 

Mmfs Sophie Botchahsky and Anna Foennger m 
a short letter on page 856 of this issue describe some 
photographic effects of vitamins A and B observed by 
them It has been suggested by several observers that 
certain substances give off radiations to which their 
biological activity may be ascribed , thus Kugelmass 
and McQuarrie (Science , vol 60, p 274 , 1924) found 
that when cod liver oil was made alkaline and oxy¬ 
genated it affected an air tight photographic plate 
through a quartz window Other workers failed to 
confirm this result Drummond and Webster fNATtmv, 
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irol 115, p 837 , 1925) state that many substances 
undergoing autoxidation will fog a plate, vapour 
t>eing given off They suggest that m Kugelmass 
Mid MoQuame's experiments the plate was not m an 
wr-tight container, or alternatively that the fogging 
wrasdue to the fused quartz emitting a phosphorescence 
Daniels and Fosbmder (Science, Sept 18, 1925, p 200) 
repeated Kugelmass and McQuame’s experiments 
Mid were unable to confirm them Peacock found 
that cod liver oil becamo fluorescent on exposure to 
a bright light and that there was possibly some re¬ 
lationship between its vitamin A activity and fluor 
cacent power but none between the latter and its 
vitamin D content ( Lancet , vol 2, p 328, 1920, 

and also Samson Wright, J Physiol vol 01, p 30) 
More recently Hugounenq and Couture (Compt rend , 
vol 188, p 349 , 1929) found that cholesterol ob 
tamed from cod liver oil darkened a photographic 
plate when m contact with it or separated by a 
quartz (but not a glass) plate 

On June 1 the survey ship, HMb Challenger , 
built by the Admiralty for the Ministry of Agn 
culture and Fisheries, was floated out of dock at 
Chatham The ceremony was performed by Miss 
Addison, daughter of the Minister of Agriculture and 
Fisheries The construction of tlus ship is the out 
come of an interim report of the Fisheries Committee 
of the Economic Advisory Council, which recommended 
that Hib Majesty’s Government should undertake an 
organised search for new fishing grounds The ship, 
which has been specially constructed for exploratory 
work m northern waters, is an oil burning vessel , 
220 ft in overall length, having a displacement of 
1400 tons and a sea endurance of 9500 miles The 
Hydrographic Department of the Admiralty will 
undertake the survey work, and it is hoped that 
important new fishing grounds will be discovered 
and charted Tho name Challenger has very appro 
pnately been chosen for the ship, to perpetuate the 
memory and the traditions of the famous voyage 
of HMS Challenger in the years 1872-1870 That 
voyage is justly regarded as having laid the founda 
tions of scientific research at sea Although the new 
slup is not expected or intended to carry out, like her 
famous predecessor, a circumnavigation of the world, 
anyhow at present, and her immediate objective may 
make less appeal to the imagination, she starts with 
enormous advantages in the form of the most up to 
date equipment for scientific research, and may be 
counted on to maintain the high traditions associated 
with her name 

Mb A Coubtauld’s oun account of hie five 
months’ stay alone on the Greenland ice cap was 
published in the Times of May 29 The party that 
arrived at the station to relieve the occupants in 
December was faced with the alternatives of abandon 
mg the station or leaving only one man, since the 
Supplies of food and fuel were not sufficient for 
more Mr Courtauld then offered to stay alone The 
station was a tent, ten feet in diameter, with double 
walls and covered with snow, through which a metal 
ventilator protruded Two snow houses reached by 
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a snow tunnel contained stores, and an outer snow 
wall enclosed the whole Until Maroh, all went well 
in spite of heavy winds and frequent gales, but on 
March 21 the station was completely snowed up, and 
from then until the relief on May 5, Mr Courtauld was 
unable to leave the tent, in which he lived in darkness, 
without even sufficient light to see what he was eating 
Observations, of course, had to cease when he was 
cut off from his instruments Mr Courtauld notes 
that the temperature in January was not very low, 
and that on one occasion it rose to 20 n F By the end 
of February colder and finer weather set in Fifty 
degrees below zero was fiequently observed The 
lowest temperature recoided was 64 r below zero 
The strong winds were generally from the north west 
The station was so completely buried that Mi Wat¬ 
kins’ relief paity found it onl\ by the remains of its 
flag and its ventilator shaft projecting above a uniform 
plain of snow 

The Very Rev Dr W R Inge, Dean of bt Paul’s, 
delivered a Friday evening discourse at the Royal 
Institution on May 29 on “ The Future of the Human 
Race ” Dr Inge desenbod in outline the England 
of a thousand years hence as he would like to see it 
The population has been stabilised at about twenty 
millions, and certificates of bodily and mental fitness 
are required of would be parents London remains os 
a large city, but the majority of the people live in 
villages and small towns Mental and physical tests 
form a regular part of school and university training, 
and the results, with family histones, are registered 
Physical perfection confers the prestige now given to 
social position Most nations are nearly self support 
mg and food is cheap and abundant There are no 
wars and the functions of the central government 
aie almost nominal There are no oppoit unities for 
making laige fortunes, and indeed there is no longer 
any motive for living pretentiously Hours of labour 
are short, but serious hobbies are one ouraged Broad 
casting has partly superseded loctuies and concerts, 
and air travel has much extended, so that intercourse 
with foreign people is easy Di Inge warned us, 
howevei, that civilisation contains the seeds of its own 
dissolution Physical evolution seems to have come 
to a standstill While the human btain was very 
immature, man bogan to use tools, and, if we do not 
take care, we aio in grave danger of becoming para 
sites of our tools 

In his Ludwig Mond lecture at tho University of 
Manchester on May 19, Prof William McDougaLl 
directed attention to the laggard progress in the bio 
logical sciences as compared with the rapid rate at 
whioh physical science had progressed since Galileo 
Psychology, economics, political science, jurisprudence, 
sociology really mark gaps m our knowledge or fields 
of possible sciences that have as yet scarcely begun to 
take shape or being These regions, in which chaos 
still reigns, must be reduced to order if our civilisation 
is to endure The responsibility for the backward¬ 
ness of the human sciences was apportioned by Prof 
MoDougall partly to the opposition of the churches, 
which he asserted still largely shape and control our 
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universities, to biological studies, which revealed man 
as a part of Nature, and to studies of his beliefs, 
superstitions, and customs, and partly to the general 
acceptance of the mechanistic theory The discoveries 
of physical science have multiplied mankind and 
added immensely to the delicacy, intimacy, and im¬ 
portance of relations between men and groups, but 
have given no guidance m the handling of the new 
complexities Prof McDougall considers that only 
the biological, and especially the social sciences 
founded on biology, can save us from the grave dis 
order and chaos that threaten us Social sciences 
must be ac tively doveloped into real sciences, and a 
science of human nature must be created Our most 
powerful intellects should be diverted from physical 
sciences into research on the biological, human, and 
social sciences, the attack being concentrated first 
upon anthropology, and an attempt should then be 
made to build the sonal sciemeH—especially the 
science of economics on the results of such anthropo 
logical research 

The progress report issued by the Radiostat 
Corporation is of value, as it shows that considerable 
advances have been made in the development of 
Dr Robinson’s invention To the general public the 
* Stenodo Radiostat' wireloss rereiving set will be of 
great interest, as it provides an instrument of high 
selectivity which will permit the hearing of broad 
casting stations the wavelengths of which arc vey 
closo together When put on the market, it will pro 
vide a means of largely increasing tho number of 
stations receivable with good quality and without 
interference in a given locality Under the broad 
casting scheme adopted in Europe, the number of 
channels available between 200 and 550 metres is 
approximately a hundred, but the number of stations 
actually in use is greatly in excess of tins Tho diffi¬ 
culties arising from interference aie surmounted to 
a certain extent by assigning pertain channels to 
groups of stations all working upon tho same fro 
quoncy In tho United States, wheie there are far 
more broadcasting stations than m Europe, group 
working is only a partial remedy It has been found 
necessary, m addition to grouping stations, to assign 
to each certain hours during which it is allowed to be 
in operation The rapid increase in tho number of 
high power stations, both at homo and abroad, is 
introducing still further complications These stations 
have a considerable ‘ spread * at short and modiurn 
ranges A receiving set designed for a nine kilocycle 
selectivity may be completely paralysed if it is oper 
ated within twenty miles of stations like Brookman’s 
Park, Daventry, or Moorside Edge The owner of a 
large and expensive set of the older type will probably 
find, when the projected nine high powered trans 
mitters are working in Great Britain, that possibly 
Rome and Stockholm will be the only foreign stations 
that will bo heard without interference 

Tsk third annual general meetmg of the British 
Society for International Bibliography was held id 
the Science Museum, South Kensington, on Apnl 10 
The Society exists to promote the study of biblio¬ 
graphical methods and the classification of in forma 
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lion , to secure international unity of bibliographica 
procedure and classification ; and to foster the forma 
tion of comparative and specialist bibliographies ot 
recorded information The Society is particularly 
interested in facilitating the adoption of the Universe, 
Decimal Classification of the Jnstitut Internationa 
de Bibliographie, Palais Mondial, Brussels, of which 
Institut the Society is the British National Section 
This system of classify mg books and articles in penodi 
cal literature has been referred to in previous issues 
of Natube During the past year the Society ha* 
enjoyed very close relations with the Association oJ 
Special Libraries and Information Bureaux, and a 
Joint Committee of the two institutions is actively 
promoting ttie adoption of the Universal Classification 
The membership of the Society includes representative* 
of most of the specialised branches of pure and applied 
science Ordinary meetings are held from time to 
timo, but tho Society makes a special feature of assist* 
ing members by personal contact and correspondence 
m any problems of indexing literature with which 
they arc concerned Particulars may be obtained 
from tho Secretary, British Society for International 
Bibliography, Science Library, Science Museum, 
South Kensington, S W 7 

It is announced in Science for May 15 that the 
American Assoc lation for the Advancement of Science, 
and about twenty five other scientific societies, 
will hold scientific sessions at Pasadena on June 
15-20 This will be tbe eighty eighth meeting of the 
Association and the first of a new series of annual 
summer meetings The meeting will be under the 
presidency of Prof Franz Boas, of Columbia Uni 
versity, who is known for his contributions to anthro 
pology, and in his honour a special symposium on 
‘ The Antiquity ot Mon ’ has been arranged Prof 
Boos s presidential address will be on “ Race and 
Progress ” On June 17, Dr Arthui Day, director of 
the Geophysical Laboratory of the Carnegie Institu¬ 
tion of Washington, will speak on 41 The Present Status 
of Seismology”, on June 18, Dr C A Beard, the 
histonan will speak on “Scientists and History”, 
ami on June 19, a symposium on “ The Impact of 
Science upon Civilisation, Past, Present, and Future ”, 
will be held Another interesting symposium has 
boon planned on “Oceanographic Problems”, and 
will be conducted by Dr T Wayland Vaughan A 
special session of the zoologists and biologists m 
honour of a former president of the Asociation, Dr 
David Starr Jordan, who has just celebrated his 
eightieth birthday, has been arranged 

The Annual Report for 1929-30 of the Scottish 
Marine Biological Association shows the laboratory of 
the Millport Marine Station to be in a flourishing con¬ 
dition So much have its activities increased that 
more accommodation will almost certainly be required 
in the near future Already four new tanks for live 
specimens have been addod and more space has been 
made available for storage Much good work has been 
done, as is shown by the list of published work Miss 
S M Marshall and A P Orr have continued their re¬ 
searches in diatoms, studying for another year the 
spring increase in Loch Striven H B Moore has been 
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investigating the sea mud m the Clyde sea area, with 
important results, and R G Neill has completed and 
published a paper on the habits and feeding mechan 
isms of the polychiete Nephthys c&ca Dr J A 
Cranston and Dr B Lloyd have isolated one of the 
denitrifying bacteria from the Clyde sea area, the 
cultural characters of which do not conform entirely 
with those of any known species This has been 
studied in detail and a type culture has been lodged 
with the National Collection of Type Cultures at the 
Lister Institute Researches have also been mode on 
the spat fall and rate of growth in certain molluscs, and 
shore surveys have been continued Vacation courses 
for students are steadily growing in importance, and 
demonstrations or addresses have been given by the 
staff to classes and parties from various organisations 
A proposal for the institution of national parks in 
Africa for the preservation of wild life is made by 
Major R W G Hmgston in a paper in the Geographical 
Journal for May The spread of cultivation, the 
demands of trade, and the activities of the sports 
man are seriously depleting the fauna Several large 
animals have been exterminated by human agency 
They include the blaubok, the quagga, and BurcheH’s 
zebra The white rhinoceros, the gorilla, the nyala, 
and Grevy’B zebra are on the verge of extinction 
Game reserves, of which several exist in Afnca, aro 
useful but not entirely effective, because they have 
not a permanent status At present there are only 
two areas that have the status of national parks 
These are the Kruger National Park in the Transvaal 
and the Parc National Albert m the Belgian Congo 
Major Hmgston outlines a scheme of nine other 
national parks These aro (1) South Central park, 
including the Kasungu game reserve m Nyasaland , 
(2) Nyala park, two small areas in the south of Nyasa 
land which are both reserves , (3) Selous park, now 
the Selous game reserve of Tanganyika, especially for 
the preservation of tho elephant, (4) Serengeti park, 
to the south oast of Victoria Nyanza, which would 
shelter many species of grassland animals , (5) Kill 
manjaro park, at present a game reserve, (0) Kenya 
park, to the south east of Lake Rudolf, (7) Bongo 
park, on the Aberdare mountains north west of 
Nairobi, (8) Bunjoro Gulu park, now a reserve, on 
the north east of Lake Albert, around the Victoria 
Nile, and (9) Gorilla park, in the Kivu district, for the 
preservation of the gonlla 

“ The Animal Year Book," vol 1, 1931, is a work 
of information and of reference issued by the Univer¬ 
sity of London Animal Welfare Society, the object of 
which is the furtherance of a “ proper understanding 
of the right relationship between man and the lower 
animals ” It contains an excellent summary of the 
law of Great Britain relative to cruelty to animals, 
a senes of short notices of the state of animal welfare 
m some foreign countries, and useful articles upon 
vanous aspects of tho cruelty problem Occasionally 
there is a tendency to push propaganda at the expense 
of truth, as when the suffering of trapped fur animals 
is stated to be roughly comparable to crucifixion 
(p 90), or when the snanng and trapping of rabbits 
are said to be on a par with the medieval torture of 
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human beings (p 104), but such statements are 
exceptional, and the definite aim of the Society to 
deal with the prevention of cruelty in a reasonable 
way will commend itself to many sympathisers In 
one of the book reviews—a special feature of the 
Year Book—reference is made to recently invented, 
and presumably effective, humane rat traps (p 162) 
May wo suggest that the illustration and description 
of such implements would make a most informative 
and useful apj>endix to such a work as this 

The introduction of the fur bearing musquash to 
Scotland for breeding purposes, and the subsequent 
escape from captivity of some of the animals, may 
have serious consequences T M Munro states, m the 
Scottish Naturalist for May, that in thi ee different areas 
musquash have escaped and have made themselves at 
home in the open Indeed, in one area, near the banks 
of the Allan, as many as sixteen musquash ‘ houses * 
were in existence, until floods in 1929 washed most of 
them away Other localities arc at Thornhill, Dum¬ 
fries, and on tho Borvie water in Angus , but the 
present writer failed to trace any wild musquash in 
the latter district during a recent visit Tho risk of the 
introduction is that the creature may find the climate 
congenial and may spread, to the destruction of river 
embankments anti crops On the other hand, it may 
find it difficult snnpl> to keep up tho standard 
numbers We cannot tell , but it is wise in such a 
case to err on the safe side 

The preservation of photographs of scenery and of 
natural history events has become an acknowledged 
part of the business of the great museums, and such 
collections may become invaluable for reference in the 
future But their present valuo also is often very 
great What could be more informative in its own 
line than the series of photographs published in the 
Natural History Magazine for April, illustrating tho 
shelters and beds built by gorillas for their nocturnal 
rest ? Few people have seen these simple structures 
and photographs of them are real additions to scientifao 
knowledge The pictures form part of an album of 
enlargements of photographs taken in the Bennga 
mountains, north east of Lake Kivu, by Mr Marius 
Maxwell, and they were presented by him to the De 
partment of Zoology of tho British Museum (Natural 
History) 

The conquest of a fatal disease, leukaemia, appears 
to be within sight Tins disease is not common, 
though every hospital of any size m likely to have 
at least a case or two eveiy year , it is characterised 
by an enormous increase in the leucocytos or white 
corpuscles of the blood According to a recent 
Daily Science News Bulletin issued by Science Service, 
Washington, DC, Dr Huepei and Miss Mary 
Russell, working in the Cancer Research Laboratory 
of the University of Pennsylvania, have grown the 
leukaemic leucocytes m tissue culture outside the 
body, and treating rabbits with these cultures a 
serum is obtained which inhibits the increase of 
white cells in vitro and also in the body One human 
case of the disease has been treated with this ‘ anti* 
leukcemic ’ serum, with remarkable improvement 
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The report of the Irish Radium Committee for 1930 
was presented before a meeting of the Royal Dublin 
Society held on April 28 The recent purchase of 
an additional half gram of radium has rendered pos 
sible a large increase in the amount of radon avail 
able, with a consequent increase in the number of 
patients treated The death of Dr W Stevenson, 
who was one of the pioneers of radium treatment, has, 
however, prevented the publication of his report on 
several hundred patients who were treated by him m 
1930 Reports by other users give particulars of the 
treatment of 311 malignant and 44 non-malignant 
cases In many cases highly satisfactory results were 
obtained The difficulty of obtaining any information 
as to the state of patients who have returned to their 
homes in the country after treatment in Dublin 
hospitals presents, however, a serious problem 

Referring to the population problem of Tyneside, 
we suggested (Nature of May 16, p 756) that the 
situation might possibly l>e readjusted by rovival of 
local industries instead of by loss of population In 
tins connexion, it is of interest to loam that the 
Department of .Economics of Armstrong College, 
University of Durham, has undertaken, at the request 
of the Government, on economic survey of the in 
dustries of the north east coast of England The 
purposes of this research are to examine the existing 
industries of the area and to determine whether any 
of them are ever again likely to employ the same 
amount of labour as m the past, and to inquire into 
the possibilities of establishing new industries to 
absorb surplus labour The conclusions arrived at 
will be put before the Council of Armstrong College 
towards the end of the year and forwarded to the 
Govemmont The Universities of Glasgow, Man¬ 
chester, and Wales (Cardiff) have been asked to cou 
duct similar surveys of their areas 

The eighty fourth annual mooting of the Palaeonto 
graphical Society was held at Burlington House, 
London, on May 29, Dr F A Bather, president , being 
m the chair The annual report recorded the pub 
hcation of instalments of the monographs on Corallian 
Lamellibranchia, Gault ammonites. Palaeozoic ABtero 
zoa, and maoiurous Ciustacea It also announced 
the completion of the macrurous Crustacea in the next 
annual volume, and the publication of a second supple 
meat to Girvan Tnlobites Pi of P <J H Boswell, 
Prof H L Hawkins l)r C J Stubblefield, and Mr 
W F Swinton were elected new members of council, 
and Dr F A Bather, Mr Robert S Herries, and 
Sir A Smith Woodward were le elected president, 
treasurei, and secretary respectively The president 
delivered a brief address on phylogeny and classifies 
tion, during which he expressed doubts as to the value 
of a classification based on phylogeny 

The Thomas Young Oration of the Optical Society 
will be delivered at the Imperial College of Science and 
Technology, South Kensington, on Thursday, June 
1 l/ifc 8 pjw , by Sir John Parsons, who will take as his 
subject “ Young’s Theory of Colour Vision ” 

The Huxley Memorial Lecture, 1932, of the Imperial 
College of Science and Technology will be delivered by 
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Mr, Aldous Huxley, on “ Huxley as a Literary Mao ”, in 
the Royal College of Soienoe, Exhibition Road, S W 7, 
on Wednesday, May 4, 1932, at 6 30 p at 

At the anniversary meeting of the Lmnean Society 
of London held on Thursday, May 28, the following 
officers were elected —President Prof F E Weiss; 
Treasurer Mr Francis Druce, Secretaries Mr 
John Ramsbottom (Botany) and Lieut Col John 
Stephenson (Zoology) The Linnean Gold Medal was 
awarded to Prof Karl Ritter von Goebel 

At the spring com ocation on May 6, the doctorate 
of laws was conferred by Queen’s University, Kingston, 
Ont , Canada, on Dr H T Gussow, Dominion Botan¬ 
ist and Chief of the Phytopathological Service of the 
Dominion of Canada Dr Gussow has also been 
honoured by being elected a fellow of the Royal 
Society of Canada 

Prof C H Desch has been appointed super¬ 
intendent of the Metallurgy Department of the 
National Physical Laboratory, in succession to Dr W 
Rosenhain Prof Desch is at present professor of 
metallurgy, and Dean of the Faculty, in the University 
of Sheffield, and was formerly professor of metallurgy 
m the Royal Technical College, Glasgow He is a 
past president of the laraday Society and of Sec¬ 
tion B (Chemistry) of the British Association Prof 
Desch will not take up his new appointment until 
February 1932, as he had previously accepted an 
invitation from Cornell University to give a course 
of lectures there during the winter session of 1931-32 

The following appointments have recently been 
made by the Governing Body to the staff of the Lister 
Institute of Preventive Medicine Dr A Felix (re¬ 
search fellow in bacteriology), to be assistant in the 
Department of Bacteriology , Dr J M Uulland 
(University demonstrator in chemistry at the Univer¬ 
sity of Oxford), to be first assistant in the Department 
of Biochemistry in succession to Dr R Robison, who 
became head of the department on Jan 1 last, Mar¬ 
jorie G Macfarlane (Carnegie research fellow), to be 
temporary assistant m the Department of Biochem¬ 
ist ly, and Ad&le H Rosenheim (Grocers’ Company 
research student), attached to the same department, 
Douglas McClean (research fellow in bacteriology), 
to be assistant bacteriologist m the Department 
for the Preparation and Study of Antitoxic Sera, Els- 
tree, Hester M Jackson, to be temporary assistant 
in the Division of Nutrition , Dr G P Wnght, to be 
research fellow in experimental pathology 

We have received from Messrs James Swift and 
Son, Ltd , 81 Tottenham Court Road, W 1, their new 
catalogues of petrological microscopes and acces¬ 
sories for the petrological microscope The former 
lists instruments of varying degrees of complexity, 
from the * Pnraex * designed to meet the require¬ 
ments of the student to the * Dick ’ and ‘ Graham- \ 
Dick ’ instruments adapted to the needs of the 
advanced worker. In all the models, the fine adjust¬ 
ment with single milled head at the baok has been 
retamed, but one actuated by lateral milled heads 
will be supplied if desired A stereoscopic binooular 
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on the Stephenson principle ib also in the catalogue 
Of accessories, we note a senes of micrometers and 
Shand's recording micrometer, goniometers of various 
types and complexity, and drawing and illuminating 
apparatus 

A list (No 16) of nearly 600 second hand books of 
zoological, botanical, and horticultural interest has just 
been issued by Mr J H Knowles, 92 Solon Road, 
S W2 

A short list (“ Periodica ”, Supplement 1) of scion 
tific periodicals offered for sale by W Dawson and Sons, 
Ltd , Pilgrim Street, E C 4, has just reached us It 
should be of interest to anyone wishing to odd to their 
scientific library or to complete imperfect sets of 
periodicals 

Applications arc invited for the following appoint 
merits, on or befoi o the dates mentioned —A technical 
administrative officer under the Leeds Education 
Committee, for secondary and higher education— 
Tho Director of Education, Calverley Street, Leeds 
(June 10) A lecturer in the department of build 
ing of the Birmingham Central Technical College 
- The Principal, Central To*hnica) College, Burning 
ham (June 12) A full tune tcarhei of electrical 
engineering subjects and chemistry at the Kingston 
upon Thames Junior Technical School—Tho Principal 
Technical College, Kingston upon Thames (June 13) 
A head of the boot and shoo department of the 
County Technical College, Stafford—Tho Clerk to 
the (lovemois, County Education Offices, Stafford 
(Juno 20) A head of the department of industrial 
administration of the Manchester Municipal College 
of Technology —The Registrar, College of Tech 


nology, Manchester (June 22) A headmaster of 
the Exeter Junior Technical School—The Secretary 
for Education, 39 Southembay West, Exeter (June 
22) A temporary prm< ipal technical assistant in the 
Shellfish Services staff of tho Fishenes Department 
of the Ministry of Agriculture and Fisheries—The 
Secretary, Ministry of Agriculture and fisheries, 10 
Whitehall Phue, SWl (June 22) A lecturer m 
economics in tho Durham Colleges—The Secretary 
to the Council of the Durham Colleges, 38 North 
Bailey, Durham (June 23) Assistant lecturers 
in geology and mathematics in the University of 
Sheffield—The Registrar, University, Sheffield (June 
24) A gOH research Radiation, Ltd follow, at the 
Imperial College of Hcieme and Technology—The 
Registrar, Impellal College of Science and Tech 
nology, South Kensington, S W 7 (June 26) Junior 
lecturers in, respective!v vertebrate embryology and 
cytology iti the University of Edinburgh—The Sot re 
taiy to the University, Edinburgh (June 26) A 
laboratory a toward m tlu physics department of the 
Imperial College of Science and Technology—The 
Secretary, Imperial College of Science and Technology, 
South Kensington, S W 7 (June 30) A research 
student in biochemistry at tho Lister Institute—The 
Secretary, Lister Institute Chelsea Bridge Road, 
SWl (July 1) A tat mar m chemistiy and botany 

at the Stud lay Horticultural and Agruultmal College 
for Women- The Print ipal Studley ('ollego. Want lek 
shire A young master for science and mathematics 
at the Beacon Hill School—Berti and and Dora Russell, 
Halting, Petersftold A senior science master at St 
Lawrence College, Ramsgate—The Headmaster, St 
Lawrence College, Ramsgate 


Our Astronomical Column 


Calendar Reform - The Scientific American for June 
contains an article by O Eastman strongly advot atmg 
the adoption of a year of thirteen months with 28 days 
in each, and an extra day at the end, not to reckon as 
a weekday , m leap year there would be a second 
extta day, which would be placed at the end of the 
sixth month , each month would always begin with 
a Sunday There is no question that such a calendar 
would be convenient to such astronomers as have 
occasion frequently to reckon the interval in days 
between given dates , the want of system in the 
lengths of our present months, and the position of the 
leap day at the end of the second month, instead of 
the end of the year, are serious drawbacks But tho 
interruption of the regular sequence of weeks, which 
have now been running without a break for some throe 
thousand years, excites the antagonism of a number 
of people Some of these (the Jews, and also many 
Christians) accept the week os of divine institution, 
with which it is unlawful to tamper ; others, without 
these scruples, still feel that it is useful to maintain a 
tune-unit that, unlike all others, has proceeded in an 
absolutely invariable manner since what may be called 
.he dawn of history This view found strong support 
fct the meeting of the International Astronomical 
Union at Rome in 1922 , and it is unlikely that there 
vili be, at least in the near future, sufficient consensus 
>f opinion to enable the scheme described above to be 
earned through 

Mr, Eastman outlines a second scheme, which does 
*0ft interfere with the week , this makes an ordinary 
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year exactly 52 weeks, and msci ts an oxtra week eveiy 
fifth year (with ociasional variations akin to the 
Gregorian centennial year regulations) The fact of 
making some years a week longer than others would 
however, involve difficulties in the legulation of 
salaues the variation of the equinoxes and solstices 
by a week would also give trouble in moteoiology 

To sum up every scheme involves so many con 
troversial points that it is unlikely that arry change 
will be made unless the calendar reform* rs confine then 
demands to mine moderate limits 

Light Variation of c Auriga - This star is of special 
interest from the great length of its eclipses (assuming, 
as is usually done, that the light variation anses m 
this manner) Aatr Nach 5784 contains a series of 
observations made at Bologna Observatory by Dr 
L Jacchia The following are his dates for the 
phases beginning of eclipse. May 13, 1928 , hegmning 
of stationary mmimum, Oct 22, 1928 , middle of 
eclipse, April 25, 1929, end of stationary minimum, 
Oot 25, 1929 , end of eclipse, April 15, 1930 The 
light-variation includes secondary waves, their pres 
ence being confirmed by M Qussow, using a photo¬ 
electric cell , as a result of them, the increase of light 
was slower than the decrease The mean magnitude 
at maximum is given as 3 23 , at mmimum, 3 88 
The extreme points on the light curve are 3 13 and 
3 94 Five stars tn Auriga and Perseus, of magni¬ 
tudes between 2 72 and 4 78 (Harvard) were used as 
comparison stars 
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Homan Pottery Kilns in Yorkshire —The investiga¬ 
tion of a Roman pottery kLln Bite at Ihrolam Farm, 
near Holme on Spalding is recorded in the Transac 
hona of the East Yorkshire Antiquarian Society, vol 
27 pt 1 by Mr T Sheppard and Mr P Colder 
The site is a mound, about a hundred feet in circvun 
Ference and about hix feet above ground level, ton 
■anting almost entirely of wood ash and sherds Near 
the centre ih a mass of puddled clay forming a mound 
14 ft by 7 ft stratified into dearly marked layers by 
bands of bla< k ash and sherds, representing successive 
occupations or reconstructions On the west end of 
this are two mughly constructed kilns, 3 ft 0 in and 
2 ft 7 in in diameter respectively which were fed 
from the same stokehole They were constructed on 
the oven floor of an earlier and larger kiln which was 
itself superimposed on another This larger kiln has 
been almost completely preserved ]t differs from the 
UHiml type of small Roman }>ottery kiln only in certain 
paitieulars No pit was excavated, but a mass of 
puddled da> was dumped on the floor of the kiln, 
and fiom tins the later kiln was fashioned 1 ho floor 
was supported on pillars which divided the furnace 
into three The pottery, with the single ext apt ion 
of a Samian shard, is of the Yoikshire coast Signal 
Station tyjw of tho last part of the fourth century , 
but as the bulk of the pottery is earlier than that of 
Hunt* hffa or St arhorough, the most probable date is 
tho latei half of tho third century 

Blood Standards for Indians In the < ourne of study 
of antenna in the Bombay residency, it was realised 
that no normal standards for Indians aie available 
with which pathological findings tan he compared 
Even accepted European standaids are found to 
present considerable variations in diffeient text books 
Majoi Nokhoy and his assistants have therefore 
examined 121 healthy young Indian men and 101 
women living in Bombay by approved methods and 
with specially stain Ini dined apparatus (Report of tho 
Huffkine Institute for tho year 1929 p 26, Bombay, 
1931) The following aveiages have been obtained 

Men W omen 

Red roll counts, millions per ruble mm 5 11 4 17 

Kh moglohm—grams per 1(H) ( t of 

blood 15 10 12 99 

\ olume of rolls, c c por 100 r e of 

blood 4172 30 27 

Isolation of Sexes in Bird Movements--In a short 
mpor in tho Naturalist (May 1931, p 145), Noble 
loll in is able to confirm the statement that as a rule 
female birds form the vanguard m migration, and that 
tho males show a tendency to lag behind The result 
is the more interesting bet an He it has been found 
amongst buds in which the sexes cannot bo de 
termined by examination in tho hold Birds were 
collected at random m the neighbourhood of South 
Shields and giouj>ed themselves in a series of six corn 
moil land birds and seven waders and sea birds, a mixed 
bag of migrants anti partial migrants Tho sex was 
dateimined by dissection On tho whole, the results 
revealed by the two sets of records are very consistent 
It would appeal* that during late autumn (October and 
November) the stock of birds is predominantly female, 
whereas in the winter (December and January) it is 
predominantly male The curve in which the rosults 
are expressed illustrates the instability of the bird 
population of an area during autumn and winter, and 
this is apparently due to sexual dimorphism in the 
migratory movement 
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Golgi Bodies and Yolk —Allahabad University 
btudies, vol 6, pt 2 (Science Section), 1930, contains 
contnhutionH fiom the Departments of Zoology, 
Chemistry, Botany, and MathematiCH Five of the 
seven zoological papers are on the cy tology of oogenesis 
respectively of toi*toiHes, the gecko, Pi la (apple snail), 
frogs and toads, and fishes In the toitoise, u fatty 
y oik is formed directly and indnectly by Golgi bodies , 
while albuminous volk is formed either by direct 
metamorphosis of mitochondria into a yolk body ” 
or by other activity of the mitochondria , nucleolar 
extiusions take no part in the formation of yolk In 
the gecko the Golgi bodies ‘ appear to play no part 
whatever m vitellogenesis” In Pila , the Golgi bodies 
contiibutc dirts tly or indirectly to the formation of 
fatty yolk spheres , later the mitochondria multiply 
japidly, mw ell, and give rise to true yolk spheres by 
a piocess of direct metamorphosis In the fiogs and 
toads, the Golgi bodies appear to take part m the 
formation of fatty volk, though whether by direct 
metamoi pilosis was not determined The true yolk 
is formed by the metamorphosis of mitochondria 
Jn the fifth pajx i is des< ribed the infiltration of Golgi 
bodies, either in ” big lumps or aH is more frequent, 
in the form of giamilar bodies”, from tho follicular 
epithelium through the zona radiata into the oocyte 
of the fishes Sfiteobrcineh us Jossihs and Ophicephalua 
punctatua 

Hard Fibre Production within the Empire —An 
interesting lecture upon this subject bv Mi Alfred 
Wiggleswoith is reproduced in the Journal of the 
Royal Society of Arts, vol 79, No 4087, Mar 20, 
with an abstract of tho mtensting discussion that 
followed the lecture The hard fibies leferred to 
occur in the loaves of monocotyledons, and for many 
pui poses they ate now being exploited, at tho expense 
of tho fibre from tho innci fibious bark of dicotyle 
donum plants such as flax and hemp Ihoy include 
New Zealand flax, Phonmurn tenajc , FurcrvLU gigantea 
(mainly exported fiom Mauritius), and Agave utntala 
In every case, tho successful introduction of such a 
hard fibre depends upon the development of methods 
for the separation of the comparatively small amount 
of fibre from the tough leafy tissues , and the rapid 
development in recent years of tho hard fibre trade 
is veiy largely due to the success with which the 
noblem of the large wcale extiaction of sisal fibre has 
icon attacked Sisal has long been cultivated in 
Mexico, but in 1836 Mr Pernno trans|M>rted suckers 
to Florida From the Florida plants, by vegetative 
propagation piactically the whole area now under 
sisal outside Mexico, in East Africa, Dut( h East 
Indies, etc , has boon supplied Mr Wigglesworth 
points out that there is ample loom for scientific study 
of the breeding, culfciv ation, and methods of extraction, 
purification, and grading of all these fibies One point 
of great interest is that the sisal fibre has a larger cell 
lumen than the Mam la fibre (from Musa textths) and 
Mr Wigglesworth thinks that this explains why sisal 
absorbs more water — and more rapidly — than 
Manila fibre The Bulletin of the Imperial Institute, 
vol 29, No 1, 1931, contains a report of the effect 
of sea-water on the strength and durability of sisal 
hemp in comparison with Manila Three sones of 
trials have been completed and the results afford 
clear evidence that East African sisal lias satisfactory 
durability in sea water 

The Wilberforce Radium Occurrence —Under this 
title, H S Spenco and R K Camfichan have recently 
described the richest deposit of radium ore yet found 
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in Canada (Dept of Mines, Canada Investigations of 
Mineral Resources and the Mining Industry, 1929 , 
Ottawa, 1930, pp 1 23) The ore consists of uramnite 
disseminated in large crystals and aggregates through 
Itrmps and long miarolitie pockets of calcite and 
fluorite, with subsidiary apatite, occurring in a Hyemte 
pegmatite, which itself contains large pockets lined 
with felspar crystals The uranimte bearing * lead ’ 
is considered to be at feast 100 ft long by 5 12 ft 
wide Tests on a carload of ore showed that 1 gm 
of radium would be recoverable from the concentrates 
separated from 3422 tons of ore This result, and 
the development work carried out in the field, Bug 
gests that the occurrence has commercial possibilities 
An analysis by Ellsworth of the uramnite shows 
U 3 O g , 61 64 per cent, ThO a 13 16 per < ent , and 
PbO, 11 05 per cent, corresponding to an age of more 
than 1200 million years It is of interest to record 
that, according to reports recently published m 
Montreal, pitchblende deposits have been found at 
Echo Bay on Great Bear Lake, 750 miles by river 
navigation from the railhead at Waterways, Alberta 


A Survey of Niagara Falls A photo topographical 
survey of Niagara Falls was carried out in 1927 by the 
Geological Survey of Canada, and is fully dosenlied 
by Mr W H Boyd in Memoir 164 of the Geological 
Survey Work on the American Fall was tom 
puratrvely easy since, owing to the small volume of 
water, the rock crest is visible from end to end In 
the Horseshoe Fall, however, the central part is com 
plotelv covered and offers no points of identification 
To overcome tins difficulty, thiee cameras, one at each 
of three stations, were exposed simultaneously Thus 
tho appearance of the water along the width of the 
crest was revealed at the Haine instant from each of 
tliiee stations It was found to be easy to identify 
the same points of the water face in all the three 
photographs Thus the crest could tie mapped 
Elovutions along the crest line were also taken 
Details of the methods employed are given in a 
pamphlet accompanying the surveys 


The Queen Maud Range, Antarctica -—1 his huge 
faulted range of mountains at tho south eastern 
end of tho Ross Sea was discovered bv R Amundson 
in his muich to the South Polo in 1911 Ho cbaited 
roughly only a limited area on a small scale, for his 
field of vision was naturally limited Amundson’s 
map appealed in his book The South Pole " (1912) 
Admiral R E Byrd crossed the range to the west 
of Amundsen’s route in his flight to the South Pole 
in 1929 From his height, the range of vision was 
considerable The survey material from his aerial 
photographs was amplified by Prof L M Gould’s 
sledge journey along the base of the range From 
all the available data, the American (Jeographical 
Society has produced a oontoured map of the Queen 
Maud Mountains on a scale of 1 500,000, which is 

about ten times the scale of Amundsen’s map (Geo 
graphical Review, April 1931) Positions are fixed 
from three astronomically determined pomts at which 
wireless tune signals were observed The map reveals 
three immense glaciers, named Amundsen, Thome, 
and Leverett, comparable in nature with the Axel, 
Heiberg, and Liv glaciers of Amundsen and tho 
Beard more glacier of Shackleton It gives the trend 

& the Queen Maud Range a more easterly direction 
foan Amundsen had observed and disposes of his 
Sirmen Land The map is a valuable contribution 
o Antarctic cartography 

An Exceptional Night Sky —Lord Rayleigh,, in the 
Slay number of the Proceedings of the Royal Society, 
lesenbes an unusual night sky which was watched 
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by him at Terling (62° N ) on Nov 8, 1929 The light 
was much the same in constitution as on ordinary 
nights, extending uniformly over the sky, but wets 
very much brighter than usual, and of constant 
intensity over a period of hours Its spectrum seemed 
continuous, and the green auroral line (\5577) was not 
definitely seen It was evidently of a totally different 
nature from the polar auroral light, and, confirming 
this distinction, the state of the earth’s magnetism 
was steady The> negative bands of nitrogen could 
not be searched for on this occasion, as they were 
outside the range of the spectroscope used, but Lord 
Rayleigh says that in his experience the most striking 
distinction between the ordinary night sky and the 
polar auroia ih the absenco of the bands from the 
former , a contrary conclusion has, however, been 
arrived at by Sommer, who finds that these bands are 
present in the normal night light at Gottingen Lord 
Rayleigh has remeasured tho two unidentified lines 
(or band heads) in the night sky spectrum at \4419 
and X4168 

Recombination of Cssium Ions —l’ho information 
afforded by quantitative study of re< ombmation of 
electrons and ions is of veiy great value in testing 
theories of many atomic processes, giving essentially 
the effective cross section of an atom or ion under 
vanous conditions An account of an investigation 
of the recombination of ucsiiim ions and olec trons 
to form normal (1 2 E) atoms of ca?sium, given by 
C Boeckner in the February numbai of tho Bureau 
of Standards Journal of Research, is of particular 
importanc e be< ause it verifies the fat t that tfie normal 
state of censium is anomalous in its behaviour, 
locombination into two of the excited states of 
(fusiuin (2 */* and 3 2 D) takes plate m tho Hiinplo 
way which would be expected from tho quantum 
theory of the hydrogen atom, whereas recombination 
into the more tightly bound 1 2 S Htate follows an 
entirely different law The results were obtained 
by Mohlor’s method of measuring the intensitv of 
the continuous recombination spectra which appear 
at tho senes limits, simultaneously with a probe 
wire analysis of eloetron velocities by Langmuir’s 
method, and furnish incidentally a proof of tho 
correctness of tho < orient theoiy of exploring elec 
trodes 

Electrical Resistance of Moisture Films on Glazed 
Surfaces—In measuring the electiual resistant e 
between two conductors separated by a mass of 
insulating material, it has long been known that 
tho apparent value of tho resistance depends on the 
humidity of tho air and the previous histoiy of the 
insulator It is usual to divido the current which 
flows between the two concha tors into two com¬ 
ponents, one flowing through tho insulator and the 
other through a film of moisture or other cundue ting 
material on the surface of the insulator In actual 
teHtH, the relative values of those two currents vary 
largely, since water, even when xery pure conducts 
much better than ordinary insulators tho surface 
leakage current may he many times gieater than the 
component which flows through the solid insulator 
In a paper published m the Maxell numbei of the 
Journal of the Institution of Electrical Engineers, 
G G 8mail, R J Brooksbank, and Prof W M 
Thornton discuss how tho electrical resistance of 
moisture films on glazed surfaces vanes with the 
resistance, temperature, and vapour pressure of the 
surrounding medium Their experiments show that 
there is a very sharply defined critical pressure above 
which the resistivity falls os the pressure rises, and 
below which they both fall together The drop of 
voltage down a string of insulators depends on the 
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surface resistance os well as the capacitance of the 
units When a steam jet is played on the siring 
until there is a complete deposit of visible moisture, 
the voltngo gradient becomes a straight line The 
potential to earth of the lower units is sometimes 
more than doubled Stabilising devices, therefore at 
the earthed ond of the string of insulators may be 
more effective in preventing flashover on the string 
The experiments show that water films are deposited 
or adsorl>ed on gWed surfaces long before they are 
visible as dew 

Ohm’s Law for Electrolytes —Experiments made in 
1927 by When on electrolytic conduction in fields of 
30,000-300,000 volts per cm indicated an increase 
of conductivity with field strength, amounting to as 
much as 50 per cent These results have lieen inter 
preted in the light of the modem theory of strong 
elec trulytes, by assuming that m the cose of high ionic 
velocities there is no opportunity, or only a restricted 
opportunity, for the ion atmosphere of opposite sign 
to build up around the moving ion ho that the re 
tarding offex t of this atmosphere, giving rise to a change 
of equivalent conductivity with dilution, is not fully 
exerted More recently, Wion has found the effect 
for field strengths so low as 3000 volts per cm These 
experiments hIiow that Ohm s law is not valid for elec 
trolytes over the entire range of voltages Although 
it would not bo oxpec ted in the cose of the low held 
strengths used in the KohlraiiHch method of deter 
mining conductivities, a change of resistance with 
applied voltage has been reported by Parker In 
the April number of the Journal of the American 
Chemical Society Tones and Bollinger show that 
with low field strengths the voltage used is without 
effect on the measured resistance over a wide lange 
of frequencies and of resistances, and with cells of 
widoly vary mg design Ohm’s law may, therefore, be 
regardod os valid for electrolytes under these con 
ilit ions 

The Nature of the Chemical Bond — Recent, apphea 
tions of quantum mechanics have led to an approxi¬ 
mate calculation of the energy of formation and other 
properties of very simple molecules, such as H a , and 
have provided a formal justification for the rulos 
stated hy G N Lewis in 1930 for the electron pair 
bond Lmus Pauling, in tho April number of the 
Journal of the American Chemical Society , extends 
these applications and supplements Lewis's rules for 
the electron pair bond by new rules which provide 
mformation regarding tho relative strengths of bonds 
formed by different atoms, angles between bonds, 
free rotation or lack of rotation about bond axes, etc 
A detailed theory of the magnetic moments of mole 
culea and complex ions is also developed, the value of 
P being given hy 2 \/S(SVl), where S is the total 
spin angular momentum, the moment being deter¬ 
mined entirely by tho number of unpaired electrons 
This relation, winch does not apply to rare earth 
ions, makes it possible to decide from magnetic 
observations between electron pair bonds and ionic 
and ion dipole bonds for various complexes The 
tetrahodral carbon, nitrogen, and phosphorus atoms 
in appropriate compounds are reproduced, and the 
known results for rotation about single bonds {except 
when restricted by stenc effects) and lack of rota 
tion about double bonds follow Several examples 
of the determination of structure from a knowledge of 
the calculated angles between bonds are given On 
the theoretical side, special attention is directed to 
the effect of concentration of the bond eigenfunctions 
The type of bond formed by an atom is dependent on 
the ratio of bond energy to energy of penetration of 
the core When this ratio is small, the bond eigen 
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functions are p eigenfunctions giving bonds at right 
angles to one another, but when it is large, new 
eigenfunctions especially adapted to bond formation 
can be constructed ^ 

Metallic Corrosion —Two papers communicated bjrt 
Sir Harold Carpenter to the Royal Society, and pub¬ 
lished in the May number of the Proceedings , furnish 
a great deal of information about the mechanism of 
corrosion of metals The first, by U R Evans, L C 
Bannister, and S 0 Britton, is on the velocity of 
corrosion from the electrochemical point of view 
Currents flow between anodic and cathodic parts of 
corroding metals, anil it has been shown that the 
currents measured are equivalent to the corrosion 
produced, the problem of corrosion speed being thus 
largely reduced to a study of the electrochemical 
factors which determine this current One of the 
important factors which enters is polarisation set up 
by the current , it occurs in most cases at the cathodic 
area, and is due to limitations in tho rate of supply of 
oxygen When corrosion starts at a weak point in 
an invisible film covering the surface of a metal, the 
area being attacked changes until the current density 
over it is equal to a certain 4 protective value which 
is the current donsity which will cause any incipient 
attack on a weak point within the area in question to 
lead to a precipitation of rust so close to the surface 
oh to seal the dofet t, a principle made use of m the 
‘cathodic’ method of preventing corrosion The 
second paper, bv G D Bengough, A R Lee, and F 
Wormell- the fourth of a senes on tho theory of 
metallic corrosion—is chiefly upon the effect of oxygen 
upon zinc immersed in potassium chloride solutions, 
and shows that the action cannot be completely 
explained by the difference in oxygen concentration 
which had been postulated in the 4 differential 
aeration ’ theory Zinc hydroxide plays an important 
part in the reactions, both m a thin film which adheres 
closely to the metal and is impervious to oxygen aiffl* 
zinc ions, but not to electrons, and m tho loose masses 
which appear, and do not completely stop the passage 
of oxygen 

The Protection of the Underwater Hulls of Ships — 
The possibility of producing a hard smooth surface 
on the underwater hulls of ships which would remain 
smooth has long been regard cm! bs desirable, for such 
a surface would lead to a great economy in fuel 
This is one of many subjects touched upon m a paper 
on 44 Modem Developments in Ship Design ”, by Dr 
J Tutrn and A C Hardy, contained in the January 
number of the Transactions of the Institute of Marine 
Engineers The authors state that marino growths 
cannot m general attach themselves to hard surfaces 
such as glass, porcelain, and clean steel Is it too 
much, therefore, they asked, to expect modem 
chemical research to provide an anti corrosive com¬ 
position with an ultra-hard surface 1 In a written 
communication, contained in the TransactumSy P 
Jenkins, chief chemist to Messrs J Dampney and Co , 
Ltd , stated that he thought the theory that manna 
growths do not adhere to hard surfaces is doubtful, 
m the Hancock Museum, Newcastle, is a bottle 
encrusted with beautiful specimens of barnacles All 
paints and compositions have of necessity to contain 
oily matter to repel water, and such materials can¬ 
not be mode very hard It is, therefore, too muoh to 
expect chemical research to find an ultra hard pre)| 
servative for ships’ hulls The only coating of this 
nature which can be applied to iron is vitreous 
enamel, and this is impracticable for the protection 
of ships Vitreous enamels are fused at high tempera 
tures and are applicable to only relatively small 
objects They are also prone to chip off < 
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Statistics of the Universities of Great Britain. 


T O the Returns * from Universities and University 
Colleges for the academic year 1929-30 tho 
University Grants Committee prefixes an introductory 
note which servos to bnng up to date the qum 
quennial review issued by the Committee last year 
and commented on at some length in Natube of 
Aug 2, 1930 

The total number of full time students, of both 
sexes, which increased by 7 per cent in the preceding 
five years, shows a further increase (to 45 603) of 
nearly 3 per cent, whilst the proportion of women 
students, which declined during those years from 314 
to 29 1 per cent, shows a further drop to 28 3 per c ent 
The regional distribution of the increment registered 
in 1029-30 was England 914 (879 men), Wales 96 
(108 men), Scotland 245 (251 men) It is pointed out 
m the Committee’s note that the hguies for 1929-30 
are swollen by the admission of 232 students to two 
year courses of training as teachers at university 
colleges, at the special request of the Board of 
Education, in view of the projected taising of the 
school age 

London has increased its lead as the university 
having the greatest number of full time students 
(9141) Tho next twelve in order, Cambridge, Glasgow, 
Oxford, Edinburgh, Wales, Mam heater, Livetpool, 
Durham, Leeds, Birmingham, Aberdeen, Bristol, 
show no change m their relative positions m this re 
speet All universities extept Abeideen and Reading 
show some increase 

The number of full time students from homos out 
side the British Isles was 4573, being 10 per cent of the 
total and 4 per cent more than in the preceding year 
More than one third of these are from foreign coun 
tries, and the number of such foreign students tends 
to increase somewhat rapidly It increased by 26 per 
cent m tho five years 1923-29, and by 9 per cent 
from 1928-29 to 1929-30 The corresponding in 
creases m the numbers of students from countries 
in the British Empire beyond the British Isles were 
14 per cent in the five yearn 1923-29 and only I 3 per 
cent in the following year Why the pull of tho home 
universities is waning m these countries while waxing 
m foreign countries is a question on which light could 
perhaps be thrown by the delegates who are to meet 
at Edinburgh m July in the fourth Congress of the 
Universities of the Empire The universities which 
have the largest numbers of students from countries 
within the Empire outside the British Isles are 
London (1060), Edinburgh (456), Cambndge (352), 
Oxford (296), Glasgow (177), and Manchester (70) 
In addition to full time students, there were 653 part 
time students whose homes were outside the British 

* University Grants Committee Betums /rom Universities and 
University Collettes In receipt of Treasury Grant. Academic Year 
1929-1930 Pp 22 (London H M stationery Office, 1031) 1# S3 
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Isles but uitlun the Empire, and 852 foreign part- 
time students 

The distribution of tho full tuno students among 
the various subjoct groups in 1029-30 was arts, 
53 4 i>er cent, medicine, 19 1 , pure science, 16 5, 
technology, 9 1, agriculture, 1 9 ThiH shows but 
little variation from the preceding year’s distribution 
The decline in the number of men medical students, 
which had been continuous since 1923 24, was arrested 
in 1928 29, when there was an mciease of 205, which 
was followed by a further increase in 1929-30 of 310 
The similar decline m the number of women medical 
students continued down to 1929-30, when there was 
a small increase, from 1108 to 1136 

Full time advanced students numbered 2128, of 
whom 1763 were men, an increase of 46 (men 65) 
The greater number of these students were at work 
at Cambndge (355), University College, London (228), 
Imperial College of Science, London (227), King’s 
College, London (123), London School of Economics 
(121), Oxford (172), and Edinburgh (133) Their 
distribution among tho various subject groups was as 
follows mathematics and puie science, 42 4 per cent, 
arts, 39 2 per cent (35 per cent of the men and 58 
per cent of the women) , technology, 11 5 per cent , 
medicine, 4 7 per cent, agriculture, 22 per cent 
Chemistry, including applied chemistry and bio¬ 
chemistry, claimed 487 students, engineenng 216, 
ph>8ics 140, botany 87 In addition to these full 
time studonts, 1683 part time students (1351 men and 
332 women) wore engaged m advanced woik 

A table showing the numbers of full time staffs 
employed in the teaching departments gives the 
following totals piofessors, 798 , readers, assistant 
professors, and independent lecturers, 334, lecturers, 
1147, assistant lecture rs and demonstrators, 827, 
and others, 243 The number of lecturers is some¬ 
what undeistated owing to the Oxford and Cambndge 
returns excluding lecturers holding no full time 
university appointment, many of whom actually 
devote their whole tune to teaching Omitting 
Oxford and Cambndge, the tablo shows that for the 
instruction of every hundred full time students there 
were available, on an average, the following full time 
teachers professors, 2 , leaders, ot< ,09, lecturers, 
3 3, assistant lecturers and demonstiat-ors, 2 2, and 
other teachers, 0 7—total, 9 Taking England alone, 
exclusive of Oxford and Cambndge, the ratio of 
full time teaching staff to full tune students was 
10 8 per cent, in London alone it was 9, m Wales 11, 
and m Scotland 5 7 

Statements of me ome and expenditure show totals 
of £5,338,064 and £5,280,530 respectively Comment¬ 
ing on these accounts, the Committee observes that of 
the fifty two institutions included in the returns, only 
two or three show deficits representing any serious 
financial weakness 


Second International Congress of the History of Science and Technology 


EN of science from all parts of the world who are 
^ interested in the history and evolution of their 
Subjects will be meeting at the Second International 
Congress of the History of Science and Technology to 
be held m London on June 29-July 4 under the 
presidency of Dr Charles Singer The Congress is 
held under the auspices of the Comity International 
d'Histoife des Sciences, with the collaboration of the 
Coxmt6 International des Sciences Htstonquee, the 
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Newcomen Society for the Study of the History of 
Engineenng and Technology and the History of 
Science Society Inquiries concerning membership 
and meetings of the Congress should be addressed to 
one of the honorary secretaries, Mr H W Dickinson, 
or Mr Walter Adams, The Science Museum, South 
Kensington 

The (Jovemraent is showing great interest in the 
Congress The President of the Board of Education, 
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the Right Hon H B Lees Smith* will open the pro 
readings at the inaugural meeting on Monday, Tune 
20, the Director of the Science Museum, Sir Henry 
Lyons has generously invited the Congress to mako 
the Scienco Museum its headquarters throughout 
the week, and other Government departments, such 
as tho Royal Botanic Gardens, Kew, the Royal Ob 
servutory, Greenwich, and the Natural History 
Museum, have offered hospitality to members of the 
("engross 

Throo vexed problems in scientific method will 
occupy the attention of members at the morning 
soHsionH on Tuesday, Juno 30, Thursday, Julv 2, and 
Friday, July 3 The lirst discussion will have as its 
general theme, 1 The St lent bh as an Integral Part 
of General Historical Study ” Prof Gino Lonn of 
Genoa, will take the chair at this mooting Mr G N 
Claik, of Oxford, late editor of the English Historical 
Renew, will open the discussion Among those who 
will take part uro Profs A V Hill and A F Heath 
anti Dr Dampier Whet ham On the same mornmg 
a discussion will ho held on the teaching of the Instory 
of science Plot Welt h of Johns Hopkins Umver 
sity, will take tho t hair, anil contributions have been 
promised fiom Profs Loria, Wolf, and Aldo Mieh, of 
Pai is 

The discussion on July 2 will be on the ‘ Historic al 
and Uontorrqiomry Inter relationship of the Physical 
and Biological Stientes’ Prof William Ritter, of 
("aliforma, will tako tho chair* anti opening papers 
have been promised by Pi of J S Haldane, of Oxford, 
and Prof W H Welch, of Johns Hopkins Pi of 
Baas Becking, of Leyden, Dr Toseph Needham, and 
Prof Lancelot Hogben will be among tho speakers 
The final discussion (July 3) will be upon tho ‘ Inter 
dept ndeut e of Pure and Applied bt icnt e ” Sir Henry 
Lyons will occupy the chair, and contributions are 
pronusotl from Sir Napier Shaw, Piofs F G Doiman 
anti C H Dosch Mr R V Vernon, of the Colonial 
Office and others 

Tho United States will be well represented by 
delegates fiom tho following institutions, among 
others Columbia University , Brown University, 
Providence , \ ale Umv ermty Rochester University , 
Bryn Mawr College , Colorado University , Clark 


University, Worcester , Smith College, Northampton 
Georgetown University , BostQn University , Dart 
mouth College, Hanover, Michigan University, Uni 
versity of California, Bates College, Lewiston 1 
Pomona College, Claremont, Duke University, 
Durham , University of Cincinnati, State University 
of New Jersey , New York University , Maas&p 
c husetts Institute of Technology , Goucher College 
Baltimore , Utah State Agricultural College , Urn 
versity of Minnesota , Haverford College , Ohio State 
University , Mount Holyoke College , The Harvard 
Railway and Locomotive Historical Society 

Of other universities outside the British Isles, repre 
sentatives have been appointed from Alberta, the 
Muslim University of Aligarh, Allahabad, Basel 
Berlin, Bombay, the University hbre of Brussels 
( alcutta, Caj>e Town, Dacca, Guatemala, Hamburg 
Hong Kong, Leyden, Lucknow, Umversitd Cattolici. 
of Milan, Montevideo, Madras, New Zealand, Nova 
Scotia, Oslo, Punjab Rangoon, Stellenbosch, Toronto, 
Tasmania, and a number of others Among other 
institutions that will be represented are the Gesell 
sc haft fur die Geschiohte der Naturwissenschaften of 
Berlin, the lnstitut fur Geschuhto der Medizm und 
NaturwisMensrhaften of Leipzig, and the Kultur 
wissensfhaftht lie Bibhothek Warburg of Hamburg 
The Academy of Material Culture of Leningrad expects 
to send three repiesentatives 

A full programme has been arranged for the social 
entertainment of members and guests Reception^ 
are to be given by the Royal Society, the Royal 
Society of Med if me, the Royal Institution, and the 
Institute of Historical Research Special excursion? 
uro to he made to the Universities of Oxford anil 
Cambridge, which have offered hospitality to member? 
of the (Vmgress The Provost of University ( ollege 
London, will entertain members at an Independence 
Day luncheon on July 4 Special visits will be made 
to the Royal Botanic Gaidens, Kew , the RoyaJ 
Observatory, Greenwich, Barbers’ Hull, and the 
Royal College of Physicians 

A Ladies Committee, under the chairmanship ol 
Mrs T F Tout, is ui ranging a progi amine of visit? 
foi ladies at the Congress who will not be attending 
the morning sessions 


Water Power Developments in the United States 


R ETURNS which have recently been issued by the 
Geological Survey of tho United States Depart 
ment of the Interior (Report No 50,669) afford some 
inteiestnig particulars of recent developments m the 
utilisation of the water powei resources of the countiy 
Up to Jan 1, 1931 tho total capacity of watei wheels 
installed in water power plants of 100 horse [>ower 
or more was nearly fifteen million (14,884,007) horse 
power, representing an increase of more than a million 
(1,076,889) horse power, or 7 2 per cent, during the 
year 1930 In an article in Nature for April 18, the 
correHponding figmes foi Canada were shown to bo 
0,125,000 horse power and 397,850 horse power An 
estimate based on present practice in the installation 
of plant foi the utilisation of watei power indicates 
that about nineteen per cent of tho available resources 
in tho United States have been exploited, as compared 
with about fourteen per cent in Canada 
J?his estimate, however, as also that m the case of 
Canada, though taking into account the results of the 
latest surveys and investigations, cannot be regarded 
as final In a number of the States, more particularly 
those m the south and centre, additional information 
is required before a definitely reliable figure can be 
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arrived at A moiety of the available powti of tlu 
Niagata River and of the international section of th« 
St Lawrence River is included, though it is pointed 
out that an international agreement will hi necessary 
m ordei to j>ermit of the full development of these 
supplies 

Washington comes first among tho individual State? 
m extent of potential supplies, and is followed fairly 
closely by California, Oregon, and New York A large 
proportion of the potential resources of the last named 
State is available continuously, as distftiguished from 
tho bulk of the supplies elsewhere, which are of an 
intermittent character This is due to the equalisation 
of the flow of the Niagara and St Lawrence Rivers 
The same remark applies to tho States of Arizona and 
Nevada, where the resources are mainly on the Colorado 
River, the flow of which can bo controlled 

The 14,884,667 horse power realised to date in the 
whole of the Union is the product of 3344 individual 
installations of which nearly one half (1588b with a 
capacity of 13,108,830 horse power, are public utility 
and municipal undertakings, the remainder being 
devoted to manufacturing and miscellaneous pur 
poses 
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Association of Teachers in Technical Institutions 

fPHE twenty second annual conference of the As If a scientific approach were to be made towards 
sociation of Teachers in Technical Institutions the solution of our problems of education and industry , 
was held at Manchester during the Whitsuntide boh it was clear that a small national to ordmating com 
lay On Whit Monday tho Association was accorded mittee would be lecessarv to bung together the m 
an official welcome by Alderman F J West {ex-Lord formation secured by local bodies which weie forming 
Mayor of Manchester and a member of the Govern machinery to draw togethei educationists and in 
tnont Committee on Education for the Engineer dustrialists Tho Boaicl of Education was not yet 
ing Industry), Dr Stanley Hodgson (Chairman of prepared to admit the necessity of such a committee 
Governors, Royal Toehmcal College, Salford), and Frequently too, those responsible for lot al educa- 
Alderman J Smith (Chairman of the Bury Education tional administration seemed, “like the ti adit ion 
L’ommittee) On tho same day the retiring piesidont, loving schoolmastei, unable to view problems except 
Mr H A Norman (of Bury), inducted the president through academic spectacles They fear to face 
for the coming year, Mi H Ade Clark, who delivtred the implications of the changing needs of the kalt ulo 
[us presidential address sc opic industrial and commeicial civilisation in which 

Ihose who expected Mi Claik to deal with tho wo live It rationalisation means the application 

matter of salaries (notice has been given that the of organised knowledge, the importance of technical 
present scales of salat > foi technical teachers will be education lias to be leahsed by educationists as well 
terminated on Mai 31, 1932) were disappointed He as uidustnalists The latte 1 are by no means the 
insisted that tho question was one for the Association’s only people clinging to ancient methods and con 
repiesontatives on the Burnham (Technical) Corn eoption« ” 

mittee, and said that whatever tho outcome of To show that those who may be powtis in public 
negotiations might be, the Association could not lose life also needed convincing, Mr Clark jefemd to a 
sight of the pmblems which it had to face m company leccnt speech of the Right Hon Sn Hoi he it Samuel 
with the Boaid of Education, the local education M P , who said (as though to show the supeiionty of 
authorities, and those engaged in the countiy’H in university to technical education) that although tech 
ilustry and trade Those piobkms, he said, had been rue al colleges may be useful and nece^saiv non 
well Hummtsl up by one of Ins piedetessorH in office technical institutions ga\ e something be ttei Men, 
Mr A E Evans, in a paper to the last Noith of he said, are not content with obtaining the means of 
England Education Conference ‘ Soon after the getting a living, they want to live, and the most 
War it became apparent that, hithoito unchallenged, powerful events of otu time do not turn upon economic 
nr feebly challenged, commercial and industrial issues In such thinking, Mi Claik suggested, there 
HUj>rernaoy of Biitain was likely to experience a is a lack of clarity “Docs not a univc isity provide 
fieice onslaught fiom other nations It w r as reoog technical education ? What soit of doctois lawyeis 
rusod by those engaged in oui technical institutions architects, would we Jm\e if it did not v And do 
that one of the weapons of defence would be a s\stem technical colleges not teach the art of living * Is 
jf education which would piovide men and women there any better way that such an ait can be taught 

- whether as leadeis oi as led—who realisod the poten than by the relationships oi men (social industnal 

tialities of this country and its associated Common and commercial) made through the work thev have 
wealth as one of the gi eat manufacturing cariying,and to perform in the world ' Where would our ait of 
expoitmg civilisations of to day To determine these living be without our engineering our chemistry oui 
potentialities and how best to educate men and women building, and our domestic scieuc e 7 And is there any' 
for their development was of vital importance ** a?t or ideal or joy that is not ultimately dependent on 

With these jaunts in mind Mr Clark suiveyed the economic issues ? ’* 

tapid developments of technical education, and, in Among the resolutions dealt with by the Confcicnee 

indicating tho Association’s work in connexion there was one asking for a review of the conditions of entry 
with, he showed that it was not in Britain alone that into vniious branches of industry It stressed the 
Lire work of technical education was becoming locog desirability of remission of some period of appientice 
fused The Association was in touch with the Tech shin for ex full time pupils of Horuoi and junior 
rucal Instructors* Society of Australia , it was linked technical schools, the need foi an extended provision 
to the great Ameilean continent through the English of opportunity for all entrants into industry to pass 
Speaking TTnion its views hod been sought and given into the tanks of skilled woikers and the need foi 
to the World Conference of Education Associations further jirovision of part time day com sis for ap 
at the Geneva meeting, and its iejrresentatives had prentices and learners Considerable discussion was 
formed jiart of the English delegation which attended also centred upon a resolution which mduderJ a 

last summer, the International Congress on Technical declaration that a knowledge of biology is pait of a 

Education held at Liege under the ausjuces of the sound general education, and that moio rxpeits art 
Belgian Government, when twenty two nations were needed m biological subjects foi the piopci develop 
represented ment of agriculture and industry 

In spite of this develojiment of national and inter In connexion with the Con fen nee an exrellent 
national opinion, howevei, Mr Clark indicated the exhibition of books and aj>j>aratus was provided by 
difficulties which technical education had still to face a number of jmblishorR and apj>aratus manufai tuieis 

Organisation of a Locust Campaign 

T HE locusts constitute one of the oldest known has made a grant of £2720 towards the organisation of 
plagues of agriculture, but the efforts to study exhaustive investigations on locusts The giant r< j>re 
them have always been sporadic and local, while tho seats one half of tho estimated cost of investigations 

problem is a very wide one It is very gratifying to during the first ycai, the other half being covered by 

earn, therefore, that the Empire Marketing Board, contributions from the various British territories par 
acting on the recommendations of the Committee on ticipating m the scheme 

Locust Control of the Economic Advisory Council, The investigations aie being conducted by the 
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Imperial Institute of EnLomology.whereaBpetial section 
ha« been formed tor the collection and summarising 
oi all the available information on locusts Kogular 
re]K>rts on the appearance anil movements of locusts 
are bomg icteivod in the Institute, where they are 
analyned and correlated ho that a clear pictuie of the 
situation is obtained and deductions tan be drawn as 
to the possible source of each invasion Data of this 
kind make it possible* to draw conclusions as to winch 
areas can bo suspected as the probable permanent 
bleeding grounds of locusts 

At present the Red Sea littoral of Africa, the 
northern provinces of Kenya, and certain areas in 
Arabia me nmiked down as deserving a close mvesti 
gation, and two held entomologists will he sent 
shoitly to the Sudan, and one to Kenya, to study 
the conditions on the spot It is hoped that the field 
entomologists will be able not only to locate the 
breeding areas hut also to study the natural oondi 
turns which make them favourable for locust breeding 
Thus, the first yeai s progiamme of work consists 
mainly of a preliminary ecological survey of the 
bleeding areas The whole scheme is planned to 
covci a period of five years, and it ih proposed to 
establish a field laboratory for studying locust bio 
nornics on the spot and for expenmonting on natural 
factors which inav be responsible for controlling 
locusts oi ericouiaging their multiplication and tho 
transformation into the swaunmg phase Knowledge 
of this kind would make it possible to suggest methods 
for preventing outbnaka ot at least to forecast out¬ 
breaks, which alone would mean an enormous saving 
The investigations were proposed originally to in 
elude only Butish territoiu s, but lately certain foreign 
governments have expressed their readiness to co 
operate m the Hthoim Such a conceited attack on 
the locust problem lias newer been attempted before, 
and valuable results can confidently he expected 


University and Educational Intelligence 

Cambridge — 'Ihe jopoit of the General Board in 
connexion with tho scheme for the employment of the 
Rockefeller Endowment for Scientific Departments 
recommends that tho following posts be established 
as from Oct 1 a Dniveisity lectureship in cytology 
ui the Department of Agnculturo a University 
lectureship in plant physiology and a ITmvc rsity 
lectureship in mycology in the Department of Botany 
an additional University lectureship and an additional 
University demountratoiship in the Department of 
Biochemistry 

In a series of r eports the General Board i ©commends 
that readerships in the Univeisity should be created 
for tho following Mi F T Brooks, of Fmmanuel 
College, in mycology, Di A D Imms, of Christ’s 
College, in entomology, and Mi James Gray, of King’s 
College, in exjieiimental /oology The following 
posts will also be created a euratorship of the 
Sedgwick Museum in tho Department of Geology , 
a senior euratorship and a junior euratorship of 
the Museum of Zoology 

At Ulaie College, Dr H Godwin, research fellow of 
the College and University demonstrator m botany, 
has been appointed t-o an official fellowship At 
Trinity College the following have been elected to 
research scholarships J U Jaeger m mathematics, 
JtV G Thompson in physics, E F Warburg in botany, 
and P UllyOtt in zoology 

Edinburgh Dr Walter Smith Kay, who died on 
April 22, has bequeathed to the University the sum 
ot £5000, subject to Government dutj, the annual 
income to be applied towards aiding research in mental 
diseases or psychiatry m sueh manner as the Univer¬ 
sity Court and the professor of psychiatry shall think fit 
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The Senatus has intimated that Prof Sydney Smitl 
is appointed dean of the Faculty of Medicine, m sue 
cession to Prof Lorram Smith, who died on Aprd 18 

London —Dr 0 R Hanngton (pathological chetm 
istry) has had the title of professor conferred or 
him in respect of his post at University Colleg« 
Hospital Medical S<hool, Mr James Fairgnevt 
(education, with special referenoe to methods oi 
teaching geography) has been appointed reader lr 
tespect of the post hold by him at the London Da> 
Training College, and Dr R C J Howland (mathe 
mat ics) has been appointed reader in respect of th« 
post held by him at university College 

The title of emeritus professor of experimental 
pathology m tho University has boon conferred or 
Sir Charles Martin, and that of emeritus professor oi 
biochemistry in the University on Dr Arthur Harden 
on their retirement from the Lister Institute of Pre 
ventive Medicine 

Oxford - In view of certain statements in the 
Report ot the Library Commission, by which it 
appears to be contemplated that the part of the Old 
Ashmolean Museum at present occupied by thos« 
mgaged on the Oxford English Dictionary shall bt 
“ retained an a first provision foi large to operative 
enterprises ” such as the Dictionary of National 
Biography, the Association of Friends of the Old 
Ashmolean, at its annual meeting held on May 29, 
adopted a i©solution strongly advocating the restora 
Ron of this histora building to scientific purposes akin 
to those foi which it was onginally founded At the 
same meeting it was pointed out that theio is still a 
confusion m tho minds of many persons as to the 
lelutions existing between the two museums known 
oh the 44 Ashmolean ” and “ Old Ashmolean ” le 
spec lively The Ashmolean Museum exists for the 
purpose of illustiatmg art and aichaeology , whereas 
the Old Ashmolean was intended for scientific studies, 
and has been intimately associated with tho natural 
sciences ovei since 1683 

The Scientific Club of Winnipeg has aw anted its 
Research Prize of 250 dollars, for the most meritorious 
investigations c onducted by a post graduate student 
in the University of Manitoba during tho last three 
>oars, to Dr P A Macdonald The researches of 
Dr Macdonald, which wore earned out in the Depart 
meat of Physics, consisted of studies of the souses of 
temperature, pain, vision, touch, and hearing, with 
particular reference, in the la«t three, to the validity 
of the Weber Fechner law 

A number of studentships in relation to ootton 
growing, not exceeding eight m all, will be awarded 
in June next by the Empire Cotton Growing Corpora 
tion They will be of two kinds, namely, specialist 
studentships and agricultural studentships The 
first named are intended to enable graduates, who 
believe that they have a leaning towards research, to 
equip themselves for posts in which work of that type 
is required Successful candidates will, in general, fee 
required to take a course in agriculture during the 
tenure of their studentship if they do not possess 
an adequate knowledge of the subject The Agri¬ 
cultural Studentships are intended to enable men to 
receive such specialised instruction as th^r previous 
qualifications and experience show to be most desir¬ 
able in order to equip them for agricultural posts in 
cotton growing countries wherever opportunities fojl 
employment may present themselves, whether in 
government agncultural departments, with com¬ 
mercial cotton growing companies, or unde* the Cotton 
Growing Corporation Forma of application, return 
able by, at latest, June 10, can be ofetamed from the 
Secretary, Empire Cotton Growing Corporation, 
Mdlbank House, 2 Wood Street, 8 W 1 
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Birthdays and Research Centres. 

une 7 , 1877 —-Prof C G Barkla, FRS, professor 
of natural philosophy in the University of Edin¬ 
burgh 

The J phenomenon still engages our attention on 
account of its seemingly fundamental nature Experi¬ 
mental results 1 cut right across ’ current theory and 
indicate that some properties of radiation (at least) are 
controlled not by independent constituent wave trains 
or quanta but by a quality of the whole stream of radia 
tion more closely allied to temperature, Some elusive 
condition is, however, essential to the occurrence of 
the J -discontinuities—a condition found to be in¬ 
dependent of the nature and disposition of apparatus 
ho far as these are externally observable Recent 
experiments with Mr Honeyman show the rapid 
development of the characteristic discontinuities with 
the tune of exposure of the radiating substance to 
X rays , while experiments with Mr Kay confirm 
and extend this conclusion by showing that two 
different specimens of one kind of radiating substance 
behave differently at the same time, one providing 
discontinuities, the other not Our immediate prob 
lem is to discover the nature of this critical state of 
the radiating substance 

June ix, 1867 —Prof Ch Fabry, professor of physics 
in the University of Pans 

Nous oonnatssons assez bien la partie basso de notre 
ntmosphOre, celle qui nous est directement accessible 
Mais au dessus, ontre la basso atmosphere et les 
espaces cosmiques, s’Otend une r 6 gion Atendue, qui 
fait encore partie de la terre puisqu’elle gravite avec 
elle, et donfc T 6 tudo est trds difficile Cette 6 tude est 
qppendant fort important©, ce sont ces hautes 
couches de notre atmosphere qui re^oivent tous les 
chocs venant de Text^neur Etoiles filantes et 
bolides, corpusculea 6 Leetriques (rayons cathodiques et 
rayons positifs), radiations de fcoutes longueurs dVmde 
Ce que Ton sait sur ces hautes couches a trouv 6 un 
peu par hasard , e’est ainsi que l' 6 tude pratique des 
< ommumcations par radio a fait connattre 1 ’existence 
<le hautes couches renfermant un nombro important 
<le oharges 61ectriques 

L’dtude de 1 ’absorption des radiations venant des 
astres, en particuher du soled, dans leur passage A 
travers notre atmosphere, a r6v616 aussi des choses trds 
inattendues II y a, dans la partie haute de notre 
atmosphere, une certain© quantity d’ozone, qui ab 
sorbe une grande partie des radiations ultra violettes 
venant du soled Des rdsultats fort important^ ont 
d 6 jA obtenus, en particuher par Dobson et aes 
collaborateurs , l^tude demande A etre poursuivie 
Des recherches rAcentes (Buisaon, Ladenburg et Gbtz) 
ont confirm^ que la bass© atmosphere contient un 
peu d’ozone , il faut en temr coropte dans les Etudes 
aur l'absorption Latitude de la prmcipale couche 
il’ozone de la haute atmosphere a jusqu’ici, 

&valu 6 e A 50 km environ , si Ton tient compte de 
[’oaone de la basse atmosphere, on sera probablement 
amend A placer encore plus haut Tozone de la haute 
Atmosphere, peut 6 tre A 80 100 km (Chalonge) Cet 
jtzone est peut etre en relation avec la couche lomsde 
que rdvdlent les observations sur la radio 

Les experiences nScentes poursuivies dans divers 
pays sur les fuaies donnent 1 ’espoir que Ton pourra un 
[Our envoyer des mstruments dans ces trdfc hautes 
regions 
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Societies and Academies 

London 

Royal Meteorological Society, May 20 — Sir Gilbert 
Walker Recent work by b Mai on the forms of 
stratified clouds Two years ago it had boon suggested 
that the breaking up of a stratum of cloud into poly 
gons or long strips was often due to instability, 
accompanied in the latter cose by shear parallel to 
the strips Mai showed that a rectangular pattern 
was caused when the unstable stratum was subjected 
to a less rapid shear than is needed for strips , and 
verified from measurements made in the sky that 
cloud strata break up or persist according as their 
temperature gradient is unstable or stable , and that 
when they break up the pattern assumed is polygonal, 
rectangular, or in strips according as the shear is zero, 
moderate, or large —C K M Douglas A problem 
of the general circulation So far as can be judged 
from present data, there is no appreciable net flow of 
polar air in the lower troposphere towards the sub 
tropical anticyclone This supports the view of Dr 
Jeffreys, namely, that the exchange of air between 
different latitudes, required to maintain the angular 
momentum of the zone of west winds agamst friction, 
is carried out entirely by currents lying side by side, 
and not one above the other The fundamental 
problem is the relation of the individual cyclone to 
the general circulation, and this has not yet been 
solved — G S P Heywood Wind structure near the 
ground, and its relation to temperature gradient 
The wind velocities were obtained by two anemometers 
at heights of 12 7 m and 94 5 m above the ground 
There are not many results from anemometers so 
high as 96 m , for this reason, the ordinary diurnal 
vanation at this height m summer and winter is 
shown, with tliat at 13 m for comparison The 
vertical gradient of temperature up to 87 m is also 
recorded Wind gradient must depend largely on 
temperature gradient, anti the relation between the 
difference in wind velocity and the difference in 
temperature over approximately the same height 
interval, is worked out for various wind strengths 

Paris 

Academy of Sciences, April 20 —The president an¬ 
nounced the death of Rend Koehler, Correspondent for 
the section of anatomy and zoology — M Del4pine 
Notice on Raffaello Nasini — L Joubin Notice on 
Rend Kohler — Lucien Daniel The persistence and 
accentuation of variations m the descendants of 
the Jerusalem artichoke grafted on the sunflower 
In agreement with the hypotheses of Lamarck and 
Darwin, it has been proved oy a senes of experiments 
started in 1894 that grafting in the Jerusalem arti 
choke and its descendants is a powerful factor of 
variation, the action of which persists and is some 
times accentuated in the successive generations of 
thus species — W Tartakowsky The representation 
of a system of numbers by a system of positive 
additive quadratic forms— S Cactus The integra¬ 
tion, without the sign of quadrature, of certain 
systems of differential equations with any coefficients 
— Mile Marie Charpentier Semi closed ensembles 
and their applications in the theory of Peano points 
—E Kogbetliantz Jacobi developments — N Abram- 
esco The movement of a variable plane figure with 
conservation of similitude — Alfred Rosenblatt The 
plane movements of viscous liquids adjoining radial 
movements — Paul Woog, Mile Emilie Ganster, and 
Jean Givaudon The stabilisation of oils for chrono 
metry Fatty oils as lubricants for clocks and watches 
have advantages over mineral oils, but have the dis- 
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Advantage that the viscosity changes owing to oxirla 
tion Experiments on various anti oxygens, based 
cm the woik of Moureu and Dufraisse, have led the 
fuithois to propose a mixture of p naphthol and a red 
dyestuff to }»e added to the oil The former prevents 
oxidation, and the dye by absorbing the actinic rays 
hindeis oxidation due to exposure to daylight - 
G A Mokrzycki Determination of the combustible 
necessary to reu( h the piactical plafond — G Reboul 
Singularities presented by bodies submitted to the 
action of resistant e tells Th V Ionescu Ionised 
gases and Coulomb’s law r I he existent a of a vihra 
tion peuod for ionised gases makes possible the 
calculation ot the velocity of propagation of an 
electric wave in these mocha —Mile Paule Collet and 
G Fofcx The magnetic states of platinum —V 
Lalan The hypothesis ot the curve of puisuit and 
refraction in optical systems in motion -H Hulubei 
and Mile Y Cauchois A simple and luminous 
anangement tor the study of the Raman effect — 
Jean Becquerel and Louis Matout \ new magneto 
optical effect rotatory power along the optical axis 
ot certain uniaxial crystals in the neighbourhood of 
ahsoiption bands under the action of a magnetic 
held normal to tins axis —S Rosenblum un< 1 M 
Valladares Figuics of distribution of the active 
deposit on oleetiodcs- Georges Fournier llio exist 
ence of diffeiont isotopes A list is given of proh 
able isdtopcs not so far found rxpr i linen tally — 
Reni Pallu r l he deeomposihon of monoburuun 
phosphate in solution Georges Arditti The oxida 
tion of pHiufim oil by an For the detection of the 
lust 1 1 aces of acid formed by the oxidation, use is 
made of Dubnsay s method of the change in the 
intorfac ml tension between the oil and a solution of 
caustic soda At temperatuies of 15 C and 85 C 
thoio is no oxidation, but traces of acid appear at 
110 C —P Bary and E Fleurent The law ot 
degiadaticm of solutions of rubber as a function of 
the time at diffeiont tomi>erHturos —P Laffitte and 
M Patry The transmission ot a detonation at a 
distance M Paic The double compounds between 
Hie meicunc suljilmtes and moicuric iodide J 
Bougault and G Schuster A new triglyceride ob 
tamed from cocoa butter A prtlmitostoaroazolaui — 
M Tiffeneau, Mile Jeanne L^vy, and E Ditz Two 
dinstercoiHomeiic derivatives of camphulemc acid 
their fuimation in unequal but mverso piopoitions by 
inverting the order of introduction of the fixed rada als 
- R Cornubert An attempt at the reproduction of 
a tetialiydropyrone compound—Charles Dufraisse 
and Roger Netter Researches on the ethylenic 
ketones u hiomo p ammobcnzalacotophenones— 
Marcel Godchot and Mile Germaine Cauquil Some 
new denvatives of the eyelo octane series A new 
ty<lo cm tone oxide is described, as well as the glycol 
obtained by its hychation - R Paul The action of 
magnesium on some halogen substituted ether oxides 
The reliction between magnesium and oxides of the 
typo KO(( H 2 ) a X (X-I, Br, or Cl) has been studied 
The u action is influenced both by the catalyst added 
and by the nature of the solvent -Paul Gaubert 
The artificial coloration of crystals of oxalate and 
nitrate of urea A study of the influence of various 
colouring matters on the crystalline forms of urea 
oxalate and urea nitrate —F Zambonim and V 
Caglioti New researches on the chemical compos? 
tion of saicohte from Mont Somma (Vesuvius) Five 
complete analyses are given these aic not in agree 
nwnt with Hie formula proposed by (iossner and 
Miiasgnug -Yang Kieh The dislocated zone situ 
a ted to the north of the Chame do la Marche V 
Frolow The j^nodicities of the risings of the Nigei 
at Xouhkoro Thwesults of the study by the method 
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of A Wallen of 24 years* data —R Bureau The 
variations of wireless atmospherics during the eclipse 
of the moon of April 2, 1931 The curves of the record* 
of atmospherics recorded at Saint Cyi and at Mon it 
Val^nen show a marked anomaly between 18 h anal 
24 h on April 2, 1931 Hence there is a connexion 
between the eclipse of the moon and atmospherics —« 
Jean Chevner Magnetic exploration in Syria-t-P L' 
Mercanton The inversion of the magnetic inclination 
in geological time New observations In an earlier 
communication, a study of the natural magnetisation of 
volcanic lavas of various origins (Greenland, Spitsber 
gen, Australm)led to the conclusion that at the Tertiary 
epoch, at the time of the great volcanic outbursts, 
tne terrestrial magnetic me lmation was, in both hemt 
spheres, the reverse of what it is to day Further ex¬ 
perimental data m suppoit of this view are now 
given —F Labrousse The changes in reaction ob 
served in the course of the development of some fungi 
Tiie influence of the nature of tho nitrogenous food 
material —E Wollman and V Uribe Researches on 
humoral immunity in cold blooded animals - Maurice 
Nicloux r lhe micro estimation of organic substances 
in dilute solutions by sulphoclironuc oxidation 
Special application to the micro estimation of ethyl 
alcohol - Delherm and Laquerriire A new apparatus 
for farad ic currents 

Rom* 

Royal National Academy of the Lincei, Nov 2 — 
F Vercelh ( oinplementaiy obseivations to tho note 
oil a general method for the analysis of the penodicity 
in statistical and experimental diagrams C Cara- 
thiodory Canonical transformations of slipping and 
then application to geoinetucal optics—R Nasini 
Discovery of boric and in the glaze of tho vases of 
Aro/ro Tho glaze of those vessels, winch constitute 
one of the finest examples of tho Roman art of the 
first century b c and the first a n contains boric 
acid, not in accidental traces, but as a definite coi^p 
ponent (see Nature, Dec 6 , p 877) — S Amante 
Matiuos which satisfy a given algebraic equation — 
B de Finetti Determinate and indeterminate prob 
loins in the calculus of [notabilities—Maria Paston 
Isotropic tensors relation between the components 

Marghenta Piazzolla-Beloch Connected oblique 
multilaterals —E Cech A demonstration of Tordan’s 
theorem A Kolmogoroff The conception of the 
mean -Nikola Obrechkoff A generalisation of 
(Who’s summation —G Rabatl Some points of 
direct infinitesimal geometry Investigations on the 
notions of contingent and paiatmgent used by 
(* Bouhgand as instruments of his direct infinitesimal 
geometry are summarised - E Gugino The ex 
tension of Morera’s theorem to the motion of systems 
with reversible linkings —L Poggi Extension of 
D’Alembert’s paradox and of the Kutta Joukowski 
theorem to circular arc profiles—E Pistolesi The 
dynamic actions of a circulatory current on cusped 
profiles—A Signonni The mechanics of continuous 
systems In dealing with any problem of finite 
deformations, it is convenient, m the first place, to 
subject the general equations of the mechanics of 
continuous systems to a transformation analogous to 
that which, m the particular case of hydrodynamics, 
leads from Euler’s equations to those of Lagrange 
A new Lagrangian form of the indefinite equations 
now given may be of use m tho indirect solution of 
certain particular problems —Angelina Cabras Tbre 
mechanics of rigid bodies m generalised spaces A 
scheme of procedure for applying the methods 
described in a preceding note to the static and 
dynamic treatments to all elliptical is given — 
Enrico Voltcrra The general laws of the vibrations 
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>f a network of stretched elastic wires with nodes m 
ommon and fixed or vibrating extremities are con 
(tiered, the initial configuration of the system and 
\e initial velocities of the elements of the elastic 
ifements of the system being assumed known The 
pphoation of such laws to the study of water hammer 
n a network of pipes under pressure is described — 
^ BiUncini The coefficient of correlation An 
examination is made of the coefficient of coi relation 
n the ease when the relation between the two 
nugmtudes considered is not linear, but when one 
>f the magnitudes jh expressible by means of a 
polynomial of the othei of degree n, greater than one 
E Fermi Quant istic electrodynamics (2) The 
|uantistic forms recently derived for the equations 
>f a system composed of an electromagnetic field and 
if any number of point electiu charges rofoired to 
lie non relativistic case the velocity of the charges 
>eing not very high These aie now converted into 
Ik relativistic forms by a method other than that 
>ased on Dirac’s thcoiy of the rotating electron — 
3 B Pacella Simple method foi the calculation of 
in aspheiuul planoconvex lens The form to he 
issignod to an aspheric al lens with one plane face m 
>rder that it may he stigmatic for the point on the 
ixiw at infinity when a beam of monoc hromatic light 
alls on it is detcimincd A Masotti Calculation 
>f the resultant and of the resultant moment of tfie 
electrostatic piesmuos m a plane field by foi mills? 
mulogous to the hydiodynanucal formulic of Miasms 
The analogy between the elocti astatic pressures 
^xeited on the surface of an electrified (onduitoi m 
equilibrium anci the hydrodynamic pressures of a 
iquitl in permanent iriotatmnal motion on the 
mrfac e of an immeistd solid, is de\eloped It is 
^hovui that for an indefinite cyluiducal conductor m 
in olectiic field w ith distribution uniform to infinity 
he resultant of the oloctrostatic pres Hires on unit 
ength of the conductor has the diret tion and sense 
if the elcctiic fore ip at infinity, while its magnitude 
s the piodiu t of such force by the (lunge of unit 
ength of the conductor? the system of electrostatic 
presHiues is eqm\fllcnt to the resultant applied at the 
>aiicentre of the charges—A Corbellmi and L 
Barbara I he anomalous decomposition of the 
etrazo dei i\ative of 2 2 duimino 1 I' dmaphthyl 

The acid melting at 250 252 , previously absolved 
is a product of this decomposition, is formed by 
partial decomxiosition of the tetra/o compound when 
icid solutions of its sulphate or chloride are heated 
fhw leaction proceeds also, although vei*y slowly, at 
he ordinary temper at ure, and yields m addition, 
leutral compounds difficult to purify - Morello 
Morelli Spectra* fiemistry of solutions of bone acid 
n glycerin The molecular and specific rofrac tivities 
jf boric and in glyceun solution arc greater than in 
upioous solution, and decrease as the concentration 
>f the solution is increased Dissolution of boric acid 
n glyceun m atcompamed by expansion, the extent 
if which increases markedly with the < out entration — 
F Rodolico Polybedric pisolites of magnesite and of 
iolomite - G Mezzadroli and E Vareton Action of 
dtra short electromagnetic waves (\ -2 1 m) on 
alkworms (3) Iiradiation of the eggs The favour 
ible effect of the waves is increased if the exposure 
s commenced prior to hatching of the eggs —M 
Fedele Innervation and penpheral sensitive arrange 
^ents of the arterial trunk of reptiles S Ranzi 
Jonditions determining the development of gills 
investigations on the experimental embryology of 
ephalopods) —M Mitolo Oxygen and central ner 
/■ous functions One of the mechanisms whictj explain 
he action of oxygen in the functions of tha, central 
lervous system and the mdispensabihty of this gas 
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to the central nervous elements is the continuous 
oxidation of acids occurring among the rnetabohr 
products of this system Clara Forti Excision of 
the vessels and neives of the ovary , total or paitial 
excision and metabolism (3) This excision produces 
slight retardation of the metabolism during the fust 
few months aftei the operation 
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11 + 60 + 0 plates (Pciping Geological Survey of China.) 

Annalua de 70 so Tome 17 Paso 4 Pp 081 (Zi ka wel ) 

U 8 Department of Commerce Bureau of Standards Bureau of 
Standards Journal of Research Vol 6, No 4, April R P Nos W 802 
Pp 128 768 (Washington DC Go\ernment Printing Office) 

Bulletin of the National Research Council No 82 List of Belemo 
logical Stations of the World Second edition Compiled by H B 
McComb and Clarence J West Pp li + 119 (Washington, DC 
National Aoademy of Sciences ) l 10 dollars 


Diary of Societies 

FRIDAY, Jun« 

Royal Society or Mimcixs (1 aryngology Srction) at HO a s — Di 
A B Kelly and Prof L. Findlay Congenital Shortening of the 
Osouhagus, and the Thoracic Stomach resulting therefrom —Dr 
H G Hodgson The Radiography of Sinusitis —X rof G Portmann 
Treatment of Cicatricial Stenosis of the Oesophagus by Autodilatation 
—Sir SfcClair Thomson A Permanent Tracheostomy lu SteDosis of 
the larynx,—At 6 —O O Popper Demonstration of Broncho 
•csophagoscope 

Royal Society of Art* (Indian Hection) at 4 80 —Mrs Patrick Vllliers 
Stuart The Indian Paradise Garden (Sir George Birdwood Memorial 
Lecture) 

Physical Soot sty (at Imperial College of Science and Technology), at 6 — 
Dr II 0 Hepburn Electro osmosis and Electrolytic Water transport 
Part 2 —J 3 Uadami Spectra of Trebly an# Quadruply Ionised 
Antimony Hb LV and Sb V —G 1 Finch, R W Hutton and A E 
Took* A Time Base for the Cathode ray Oscillography of Irregularly 
Recurring Phenomena —Dr R. L Smith Rose and J 8 Me Petrie 
The Attenuation of Ultra short Radio Waves due to the Resistance of 
the Barth —Prof S Chapman The Absorption and Dissociative 
Ionising Effect of Monochromatic Radiation in an Atmosphere on a 
Routing Barth Part L Grazing Incidence —A Ripple tank Demon 
stratum of Beats as Moving Interference Fringes, by « O Clarke 

G*owxii sts Association (In Architectural Theatre, University College), 
at 7 SO —H O Jones The Development of the Tawe Drainage —Dr 
B W Wooldridge and C J O Swing Further Observations on the 
Geology of the Lana End Eocene Outlier 

Wmt London Medico Chieobokal Snngrv (at Kensington Town Hall), 
at 8 16 —Prof J 8 Huxley Development in Relation to Heredity 
and Rvolution (Cavendish Lecture) 

Royal Institution or Groat Britain at 9 — Prof E W MacBrlde 
Habit—the Driving Force In Evolution 

TUESDAY, Junk 9 

Mineraumiical Society, at 6 80 —G E I* Carter On an Occurrence 
of Vanadiferons Nodules on the Coast of South Devon —M H Hey 
Studies on the Zeolites Part II Thomsonite (including Farmdlte) 
and Gonnardlte —A Russell An Account of British Mineral 
Collectors and Dealers in the 17th 18th, and 10th Centuries (con 
tinned).—Dr L J Spencer («) Hobe (South West Africa), the 
Largest Known Meteorite, (6) Twelfth List of New Mineral Name* 
—Dr J L K Dnigman On Different Habit* of Fluorite Crystal* 

Zoolooical Society or London, at 6 $0 —Prof T Thomson Flynn 
Exhibition of Photographs of I I ring Tasmanian Marsupials.—Prof J 
Huxley The Relative Sise of Antlera In Deer - T L Green The 
Anatomy and Histology of the Alimentary Canal in the Common 
Wasp V$*pa vulgarU —Dr Marlon A Hamilton The Morphology 
and Biology of Neva ciiwrea Linn ~S Maulik On the Structure of 
the Larvie of Hlsplne Beetles —Prof F H Edgeworth (a) On the 
Muscles used In Shutting and Opening the Mouth , (6) On the Develop 
ment or the External Ocular, Maiticatory, and Hyoid Muaclea of the 
Monotremat* (r) On the Development of the External Ocular, Hast! 
t story, and Hyoid Muscle* of Spktnodon pundatvs — Jo>ce Orner 
Cooper Hsporb on the Dybiacldm (Ooleoptera), Mr Oraer Cooper e In 
veetigation of Abyssinian Freeh waters (Dr Hugh Scott n Expedition). 

Qoekbtt Milrosoopioai Club (at 11 Chandos Street# W 1), at 7 80 — 
Prof H 0 Holden Wound healing in Plants. 

Royal Society or UanioiNa (Disease in Children Section), at 8 80 — 
Prof A Calmette BOG Immunisation of Infants 

WEDNESDAY, Junk 10 

Rkhkahih Defence Society (Annual General Meeting) (at 11-Chandoa 
Street, W IX at 8 tO -Dr H H Dale The Effect of Research on 
Curative Medicine (Stephen Paget Memorial Lecture). 

day Society fat Chemical Society), at A—Annual General Meeting 
—At 8 16 —Dr yW H J Vernon (o) A Laboratory Study of the 
Atmospheric Corrosion of Metal* Part 1 The Corrosion of Copper 
in Certain Synthetic Atmospheres, with particular reference to the 
Influence of sulphur Dloxtda In Air of Various Relative Humidities , 
(6) An Air Thermostat for Quantitative Laboratory Work —Dr 
W H J Vernon arid U*Whitby The Quantitative Humidification of 
Air In Laboratory Experiments 
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Institution or Struotusal Emoinbrr* (at 10 Upper Belgrave Street), at 
8 — H A Holt The Art of Making and Using Concrete (2) The 
Haw Materials of Concrete and their Field Testing S 

Electro plat ana and Depositors Technical Society (at Northampton 
Polytechnic institute), at 8 16 —W T Grimth* ContinenUl idn 
American Practice in Nickel Deposition W 

Royal SooiaTY or Medicine (Surgery Hection) (Annual Meeting) (si) 
Manchester Royal Infirmary). ^ 


THURSDAY, June 11 ] 

RorAL Society, at 4 80 — M L E Ollphant Electron Emission from 
Langmuir Probes and from the Cathode of the Glow Discharge through 
Gases — H E Watson, G Gundu Rao and K L Ramaswamy Tne 
Dielectric Coefficients of Gases Part I — G D Bengough, A. R. 
Lee and F Wormell The Theory of Metallic Corrosion IV 
Optica t Soot sty (at Imperial College of Science and Technology), at 
8—Sir John H Parsons lounge Theory of Colour Vision (Thoms* 
Young Oration). 

FRIDAY , June 12 

Royal Astronomical Society, at 6 —Dr L. J Oomrie Note on Mr 
Ohappell s Method of Second Difference Integration —Bertha Swirles 
The Absorption Coefficient of a Degenerate Gas —G Cestelnuovo De 
Sitters Universe and the Motion of Nebula* 

Royal Society op Medicine (Ophthalmology Section), at 6 —Annual 
General Meeting 

Malaoolooioal Society or London (at Linnean Society), at 6 
Royal Institution or Griat Britain, at *» —Dr C L. Woolley 
Latest Excavations at Ur 


PUBLIC LECTURE*. 

FRIDAY, Tunes 

London Schooi or Hvoiene and Trothai Medicine (Public Health 
Division), at 6—R R Hyde industrial Welfare. 

3 UBSDAY, Junk D 

I/ondon School or Htoiene and Tsoi k al Mrdk inf (Public Health 
Division) at 6 —Sir George Buohanan International Hygiene 
iNuTiruiK or Patholoov and Research (St Marys Hospital W 2), at 
5—Prof J 8 lUldsne The Problems of Silicosis 

WEDNESDAY, June 10 

London 8< h<k>l or Hyuikhb and Tropical Urdu ink (Public Health 
Division), at 6 —A T Pike Town Planning* 

FRIDAY, JlNi 12 

London School or Hyoikne and Tropical Medicine (Public Health 
Division), at 6 —Sir Thomas Legge Industrial Poisonings 


CONFERENCE*. 

June 9 to 12 ^ 1 ' 

Institute or British Jdundrymbn (at Birmingham). 

June 10 (momiap) (at Grand Hold).—A Harley Presidential 
Address. 

O W Spring The Kfiect of Elevated Temperatures on Grey Iron 
Castings 

Pi of H Thjasen I* actor* in the Conductivity of Irons 
M Arsens The Laboratory and the Foundry 
K N Simons The Merchandising of Castings 
Dr J G A Hkerl Sands and 8and Testing 
J Arnott Silicon as an Alloying Element 
W C Devereux High Duty I ight Alloys 
Ihursday Jmu 11 (at Coventry).—L H Pomeroy The Relationship 
between the Engineering and the Foundry Trades 
J G Pearce Recent Development* in Cant Iron In Great Britain. 

Junk 10 to 18 

South Eastern Union op Scientific Societies (at Winchester 
Wahu+lay, June 10 at 8.—Sir J Arthur Thomson Some Natural History 
Problems of the Countryside (Presidential Address), 

Thursday, Jane 11 (Botanical Section), *t 11 a m — J Grown Stone 
worts, Ancient and Modern 

At 11 46 a M —Prof S M a ogham Plants as Civil Engineer*. 

(Archeological Section), at 11 am —Dr W B St L Finny The 
Kings of Weaaex from Egbert to Athelatan 

At 12 46 —The late A Hadrian Allcroft The Pre History of the* 
Village Church Part 2 

Friday, Jane 12 (Geological Section), at 10 80 a.m —Prof H L. Hawkins 
Some Generalisations on the Nature, Deposition, and Palaeonto¬ 
logical Implications of the Chalk 

At 11 46 a m.—F H Edmunds The Relation of Soil and Geology of 
the Weald 

(Zoological Section), at 10 80 a m — J F Harebell The Stereoscopic 
Photomicrographs of Fossil Insects exhibited In the Congress 
Museum 

At 11 a m — H. Main Insect Observations Underground' * 

At 12 —I A Martin The Making of Pearls. 

At 8 p u —W P D 9tabbing A Motor Tour of 7600 miles from the 

Transvaal to Western Uganda (Public Lecture). j'j 

ytfwrrfoy J«fw 18 (Regional Surrey Section), at J1 a m —H J E Peake 
Archeological Survey*. 

SUMMER MEETINO. 

JUNE 11 TO ll i 

Nawoo men Society for ns Study of the History of Bvonquwwe 4XW 

Tecbkolouy (at Sheffield). 1 
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Education for the Engineering Industry. 41 

HE triumphs of engineering science and tech¬ 
nique are reflected by every development of 
modern civilisation, and further development will 
depend, to a large extent, upon the continued supply 
of qualified and capable engineers Here, then, is 
constituted a need which must he provided by 
engineers and educationists of to-day It depends 
on them whether the engineers of the next genera¬ 
tion shall be trained and eduoated in a manner 
suited to the importance of their calling 

The import of this has been realised in some 
quarters for a considerable time In 1928 the 
Engineering and Education Sections of the British 
Association held a joint discussion upon “ School, 
University, and Practical Training in the Education 
of the Engineer ” Later in the same year, the 
President of the Board of Education appointed 
a Committee to inquire into technical education 
for the engineering industry The detailed and 
thorough nature of this investigation is shown 
by the Committee’s report, which has been 
recently published by H M Stationery Office 
under the title “ Education for the Engineering 
Industry ” 

In effect, this report is the expression of a general 
consensus of industrial opinion, and as such deserves 
careful consideration The tendency to direct 
attention to the practical or works executive side, 
almost to the exclusion of the office or administra¬ 
tive side, should be noticed Also, in accordance 
with the Committee’s terms of reference, the report 
is, in the mam, a review, interspersed with many 
valuable suggestions, but with no definite schemes 
for the amelioration of the evils noted To those 
interested in the subject, this last fact must cause 
real disappointment, for one cannot but feel that, 
if the duty had fallen within the scope of such 
a strong committee, some decisive and practicable 
schemes would have resulted Such recommenda¬ 
tions would have received widespread and most 
careful attention 

Considerable emphasis is brought to bear upon 
the subject of recruitment, and it might be well to 
review the sources of supply as reported About 
ninety per cent of the recruits come to the industry 
straight from the elementary school at the age of 
fourteen years , of the remainder, the majority 
probably come from junior technical schools at ages 
ranging from fifteen to sixteen years, while a smaller 

• Education for tbe Engineering Industry J Report of the Cora 
mlttee on Education for the Engineering Industry, 2 Comments on 
the Report by Ednc«tk>n Houles Pp vll + 67 (London HM 
tf'dtatlouery Office, 1931 ) is 34 net. 
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proportion are recruited from secondary schools at 
ages from sixteen to seventeen years This neglects 
the comparatively small number received from 
universities and technical colleges 
From the report, it would appear that, m general, 
reciuitment is still earned out in a fashion quite 
haphazard, with little or no discrimination between 
the various types cited This alone renders the 
pioblem of subsequent training most difficult for 
all but very large industrial concerns, since no 
clearly defined legulations exist to guide individual 
firms Surely, as was suggested at the British 
Association in 1928, a standard national scheme of 
apprenticeship could be set up—a scheme which 
would be leadily adaptable to suit the distinguish¬ 
ing features of at least the three mam grades of 
recruits This is vitally an industrial concern , and 
that such an obvious opportunity should have 
passed unheeded forms a fit subject for regret 
Industrial opinions on the merits of the three 
types of recruit are interesting The elementary 
school type is labelled satisfactory, with the 
caution that intelligent selection, preferably from 
central schools, is ad usable , the junior technical 
school type would appeal to have found unquali¬ 
fied approval , and recruitment from secondary 
schools is considered intrinsically sound Re¬ 
garded as types, the first evidently finds least 
favour, but as the other two sources of supply 
cannot hope to cope with the demand, the problem 
of improving the general personnel of the engineer¬ 
ing industry must centre in the betterment of the 
elementary school type This is in itself a task At 
the outset it must be realised that the majority of 
thw section are not likely to profit by any serious 
degree of technical education Their subsequent 
learning, then, must consist almost entirely of purely 
descriptive work, with the aim of improving their 
ideas of the industry in particular and their outlook 
upon life m genera] The progress made during 
this course of descriptive work would readily in¬ 
dicate the minority capable of further advancement 
These remarks may, to a large extent, apply also 
to the junior technical school type of recruit The 
explanation of the favour bestowed upon this class 
may well lie in the fact that, in effect, these boys 
are highly selected the slight vocational bias in 
their training, even if it has no lasting effect, will 
certainly facilitate proper selection 

The secondary school boy falls into quite a 
different category He is usually the pick of the 
elementary school type, advanced by a few years 
of higher education, and generally capable of as¬ 
similating a fair degree of technical instruction 
No, 3215, Vol 127] 


Unfortunately, in the report, he is all but maligned 
for showing a distinct preference for so-called 
‘ black-coated ’ positions Assuming this to mean 
a preference for the office and, ultimately, the 
admimstiative side, is it not a quite natural tend 
ency ? Surely a certain incompatibility exists 
between higher education and manual labour A 
good grounding on the practical side is undoubtedly 
necessary for those aspiring to administrative posts, 
and apprentices with this aim in view will not object 
to gain their experience m the workshops On the 
other hand, perhaps the most progressive sugges 
tion of all in this report concerns this class of 
recruit It is proposed that the period spent at 
school between the normal age of entry to ap 
prenticcship and actual entiy should be treated as 
part of the apprenticeship period It is also of 
interest to note that vocational training in second 
ary schools is not advocated , this conforms tc 
general academic opimon 

Regret is expressed at the divorce of men with 
high technical qualifications from the practical side 
of the engineering industry Such a situation is, 
however, not surprising if the note appended to the 
report by one of the members of the Committee ih 
a true indication of the feelings of employers He 
states that he does not think that the average 
employer in general engineering works of Great 
Britain would be likely to tram university student* 
and afterwards offer them positions m productive 
departments No reasons are given Is this further 
evidence of the persistence of that old reluctance 
of the industrialists to admit the need for technical 
training ? It is surely fundamentally right that 
the higher posts in industry should be filled by 
well-trained men How one can hope to become 
highly trained in these days without attending the 
university or technical college is difficult to under 
stand 

Finally, the admirable part of the report is that 
m which concerted action between industry and 
college, extension of part-time education, active 
encouragement for the boy with ability, and rational 
methods of piomotion are all enthusiastically re¬ 
commended Here we have evidence that these 
subjects are at last receiving sincere attention It 
is, however, unfortunate that no schemes are drawn 
up to show how these desirable objectives may be 
reached It can only be hoped that these recom¬ 
mendations will receive the immediate attention of 
all to whom they are directed Here the valuable 
suggestions appended to the report by Mr A E 
Bemman might well serve as guidance for a definite 
line of attack 
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Mathematics and the French Mind 

(1) Cours de ndcamque micanique das aolxde& indi - 
formables , mlcanique des milieux continue difor- 
mables, thlone sommatre dee machines et de Vama 
turn, les micamques de Newton et d'Einstein Par 
Prof Paul Painlev6 et Prof Charles Platner 
(Cours de I’ficole polytechmque ) Pp viii + 644 
(Pans Gauthier-Villarset Cie, 1929 ) 150 francs 

(2) Cours de glomitne ParM d’Ocagne Premiere 

partie (Momitrie 'pure , Deuxi&me partie Qto- 
mJtrieappliqute Pp xi+429 (Pans Gauthier 
Villars et Cie, 1930 ) 120 francs 

(3) Cours d'analyse jtrofessd a Vficole polytechmque 

Par Prof J Hadamard Tome 2 Potentiel , 
calcul des variations, foncturns analytiques , iqua 
Hons diffirentieUcs et aux dlrw&es partieUes, calcul 
desprdxibihtts Pp vi+721 (Paris Hermann 
et Cie, 1930 ) 140 francs 

(4) Cours de mathlmahques ginArales {analyse et 

gfomJtrw) Par Rent' Garmer (Cours de la 
Faculte des Sciences de Pans ) Tome 1 Calcul 
difftrenhel, giomltne Pp xi + 463 (Paris 
Gauthier Villars et Cie, 1930 ) 80 francs 

(5) Erreun et moindres carets Par Prof R Del- 

theil (Traitt du calcul des probabihUs et de ses 
applications , par Smile Borel Tome 1 Les 
prmnpes de la thtorie des probability, fascicule 
2 ) Pp vi + 101 (Pans Gauthier Villars et 
Cie, 1930 ) 30 francs 

(6) Pnncipes q&omtirxques d'analyse Par Prof 

Gaston Julia Premiere partie Leqons faxles a 
la Sor bonne Recueillies et redig^es par Marcel 
Brelot et Ren£ de Possel (Cahiers scientifiques, 
Fascicule 0) Pp vi + 110 (Pans Gauthier- 
Villars et Cie, 1930 ) 25 francs 

(7) Lemons sur les ensembles analytiques et leurs 

applications Par Prof Nicolas Lusin (Coliec 
tion de Monographies sur la Throne des Fonc- 
tions) Pp xv+ 328 (Paris Gauthier-Villars 
et Cie, 1930 ) 60 francs 

ANY consider mathematics to be the most 
abstract and inhuman of the sciences, but 
to the connoisseur a mathematical treatise is a work 
of art, reveahng by its style the temperament, 
aspirations, and even the human weaknesses of its 
author When we consider a collection of French 
books on pure and applied mathematics, we are 
reminded of the great differences between French 
and English ideals The clanty of the French style 
is well known and “ what is not clear is not French ” 
It was also & Frenchman who said that “language 
was given to us in order that we might conqpal our 
thoughts ”, but this maxim appears to have m- 
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fluenced German and, to a lesser degree, English 
writers more than his own countrymen 

Closely allied to clarity is the importance attached 
to logical precision In the training of Frenoh 
engineers at l’lScole polytechnique, for example, the 
course in elasticity will be a closely reasoned mathe¬ 
matical investigation, in which a logical flaw would 
be regarded as a scandal When their studies are 
complete, the young engineers will go out into the 
world and discover with amazement that the prob¬ 
lems of actual machines are not always amenable 
to such refined methods In some cases they will 
adapt themselves to practical requirements, but in 
others they may feel a lasting prejudice against 
practical work and never really settle down to the 
real requirements of their profession In England, 
on the other hand, the tendency is to emphasise the 
practical aspect at the expense of the underlying 
theory This has the disadvantage that persons so 
trained may not have sufficient grasp of funda¬ 
mental principles, in Hpite of their knowledge of 
current routine, to be able to cope with new condi¬ 
tions that may arise In both nations the really 
capable men will ultimately become masters of 
their subject, but the Frenchmen will tend to 
approach the particular through the general the 
concrete through the abstract, while the English¬ 
men tend to reverse the process 

French mathematical books give a lucid account 
of general theories, but too often leave thorn m the 
air, without investigating their detailed application 
French mathematical students, if we may judge 
from their text books, work very few examples M 
le Chatelier has deplored the fact that too many 
students confine themselves to learning their lecture 
notes by heart He considers that they should 
work out examples for themselves, but regrets that 
this ideal seems impossible of attainment In 
England, on the other hand, the working of prob¬ 
lems is firmly established as the essential feature 
of mathematical study Unfortunately, this feature, 
so good in moderation, is apt to be earned to ex¬ 
tremes, as in the old Mathematical Tripos, which 
was considered to be largely responsible for the 
sterility of many who should have contributed to 
the advancement of their subject 

In France there is no lack of research in pure 
mathematics, and here the instinct of generalisation 
finds a legitimate and fruitful opportunity Until 
the present century, Bntish mathematicians have 
done best m applied mathematics, where the some¬ 
what incoherent and not fully logical work of men 
like Maxwell has proved to be of more permanent 
value than the more closely knit and elaborate 
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efforts of French writers which have now fallen 
into the background However, in recent years a 
change has taken place At least two English pure 
mathematicians have a world wide reputation, 
while the new syllabus for French schools and 
colleges ih much less abstract than the old Per¬ 
haps at last the two nations are learning from each 
other 

We shall now deal briefly with the special features 
of the books under review 

(1) Profs Pamlev^ and Platner cover a much 
wider range than any English course of mechanics, 
for in addition to the usual rigid dynamics, hydro¬ 
statics, and hydrodynamics, there is a thorough 
treatment of elasticity, a little about steam engines, 
gas engines, and turbines, three short chapters on 
aviation, and finally both the special and general 
theory of relativity Until 1929 the course was 
lithographed, but the excess of material caused this 
arrangement to break down It is to be hoped that 
the effect upon the students will not be similar 
But if it is really necessary that they should have to 
be taught such an enormous range of subjects, they 
certainly have it presented to them in the best pos¬ 
sible manner The section on gyroscopic motion 
is particularly notable 

(2) and (3) The second and third books on the 
list are, like (1), part of the course at I’Ecole Poly- 
techmque, the students of which, it must be 
remembered, are selected by severe competitive 
examination (2) M d’Ocagne begins with homo 
graphic and other transformations, and then goes 
on to the differential geometry of plane and skew 
curves and of surfaces, and to line geometry The 
later parts of the book deal with applied geometry, 
including mechanism, graphical statics, graphical 
integration, and finally nomography (3) Prof 
Hadamard includes potential, calculus of variations, 
analytic functions, elliptic functions, differential 
equations (ordinary and partial), and probability 
The book differs from the well known courses of 
analysis by Goursat or Picard in that it contains 
many references to problems in mathematical 
physics, which add considerably to its interest It 
is pleasing to notice that the French, sometimes 
said to be the most insular of nations, have dis 
covered the merits of the numerical method of 
solving differential equations given by the English¬ 
man, John Couch Adams , the account given here 
is taken from p* Russian contribution, written in 
French, to a French journal 

(4) M Gamier has written out the elementary 
course in analysis and geometry, taken in the first 
six months at the University of Paris, by those who 
No 3215, Vol 127] 


are preparing for a study of the physical sciences 
The first part deals with calculus, infinite series, and 
complex numbers, and authors of English element 
ary works could consult it with advantage foi 
elegant methods of treating bookwork The second 
part has a very brief treatment (43 pages) of curvet 
and surfaces of the second degree (quite inadequate 
from an English point of view), and then more than 
a hundred pages of differential geometry 

(5) Prof Delthed has prepared a part for the 
extensive treatise on probability edited by Borel 
It deals with the theory of errors and least squares 
on classical lines It is, from its own point of view, 
quite good, but we regret that the opening chapter 
is devoted to inverse probability without any 
mention of the condemnation of this theory by Dr 
R A Fisher, whose work on small samples, treated 
by the ‘ method of likelihood \ seems of funda 
mental importance 

(6) Prof Julia's book is an attempt to link up 
geometry and the theory of functions A study le 
made of certain transformations, in particular of a 
circle into itself These lead to some of the funda 
mental inequalities of analysis A sequel to this 
volume will deal with the researches of Lindeldi 
and Littlewood 

(7) The last book on our list is by a Russian, but 
it owes a good deal to French influence, and the 
author’s originality in arriving at mathematical 
results by way of philosophy is eulogised in a 
preface by Lebesgue It deals with the difficult 
questions of the theory of aggregates, which are on 
the bonier line between mathematics and philo 
sophy In this subject it seems difficult to arrive 
at the truth, and the author considers that some 
work hitherto generally accepted is fallacious 
“ Philosophers ”, said Einstein, “ are children whe 
play with words”, and M Lusm concludes by 
warning us that philosophic considerations are 
always vague, and that we must rely on what maj 
be called observed mathematical facts 

H T H Piaggio 


The Great Zimbabwe Problem 

The Zimbabwe Culture Ruins and Reactions Bj 
G Caton-Thompson Pp xxiv + 299 4- 74 plates 
(Oxford Clarendon Press, London Oxforc 
University Press, 1931 ) 25a net 

T is believed that Miss Caton-Thompson’s ad 
mirable survey of this problem will finally la] 
to rest a controversy which has now contmued fo: 
more than thirty years, in fact, it may be flippantlj 
described as 1 the great Zimbabwe myth ', and fen 
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in England will credit the heat which this discussion 
engendered An idea sprang up, soon after the dis¬ 
covery of the ruins by the Rhodesian pioneers, that 
they weie of immense age, and the opinion grew 
that Rhodesia was the great source of the alleged 
wealth of the Sabreans, the ruins being the remains 
of a fortress designed to protect the gold trade , 
others, for some reason, claimed that they were built 
by Phoenician traders These theories were en¬ 
couraged by Bent, who explored the ruins about 
1891, and to some extent by Hall and Neal, who did 
further work there about 1901 The pronounce¬ 
ments of these investigators appealed to a public 
in South Africa who revelled in the romantic 
atmospheie, which was fully exploited b\ journal 
istic pens In fact, the fervour evoked was so 
great that anyone who was bold enough to express 
doubt was looked upon as a terrible iconoclast, if 
not worse 

Randall Maclver in 1905 carried out some careful 
excavation work at Zimbabwe and othei places, 
and he was the first person to place the solution of 
the problem cm a scientific stratigraphicul basis As 
is well known, he reported that nothing could be 
found which could be dated as being earlier than 
medieval times, and as regards the architecture, it 
exhibited no tiace of Oriental or European origin 

These conclusions produced an angry storm of 
criticism and did little to dissipate the cloud of nns 
conception A local worker in Rhodesia, Mr J F 
Schofield, however, reopened the discussion in 1925 
and produced some peitment evidence Most pro 
fessional aichaxilogists were all along satisfied of 
the soundness of Maolver’s conclusions, but the 
technique of archaeological research has progressed 
m the last twenty five years and therefore the 
British Association decided that, as it was visiting 
South Africa in 1929, it would be a fitting occasion 
for an effort to settle a numbei of points which it 
was felt had been incompletely dealt with bv the 
Maclver Expedition Miss Caton Thompson was 
entrusted with the mission and, accompanied by 
Miss None and Miss Kenyon, spent some five 
months on her task 

The results are set foith in the volume now befoie 
us, and they provide an example of the best system 
a tic archaeological work of to day, and it is believed 
that the logic of the deductions cannot fail to dis¬ 
perse the misconceptions which have for so long 
persisted It is difficult to understand that any 
modification of current ideas regarding the origin 
of the ruins should be considered to damage their 
interest, a little reflection will show that this is not 
the case, and it is to be hoped that Miss CJaton- 
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Thompson’s investigations will prove a basis for, 
and also a stimulus to, further arch ecological re¬ 
search in South Africa and Rhodesia, for they 
affoid a pattern as regards method and the various 
unanswered questions are clearly specified 

Miss Caton Thompson, upon aruval at the site, 
was faced with the problem which all aicheeologists 
have to decide, namely, “ Where shall I, in the time 
at my disposal, with the moans at my command, 
be likely to obtain definite results ? ” The mam 
enclosure at Zimbabwe had been dug over in every 
direction for years past by prospec toi s and archaeo¬ 
logists, thus being ruined by disturbance She 
therefore decided to explore fully, m the first place, 
the Maund ruins near by, for there is reason to 
believe that they are coeval with the main buildings, 
and, further, the cement floor which is such a per 
sistent feature m these nuns was more or less intact 
This floor, of course, seals off everything prior to its 
formation and it therefore is of definite stratigraphic 
value, as constituting a datum level, and in a re 
seaich, the particular object of which was to dis 
cover datable aitides m undisturbed layers of 
deposits, it is thus of great importance providing 
the evidence is carefully inteipieted 

Two distinct periods of occupation were proved, 
one marked by the stone walls and the cement 
floois and a later one characterised by mud rnoundH, 
the degraded iclics of buddings, the work of suc¬ 
cessors to these sites It is of great importance to 
note that practically eveiythmg found was, beyond 
doubt, of African origin As on previous occasions 
a few exotic sherds of pottery and Home foreign 
treads were found In some cases the heads were in 
association with skeletal remains of Africans These 
objects were evidently traded from either Sofala 
or Tete, and the wonder is that there are not more 

The next Hite to be examiner! was the elliptical 
structure containing the conical tower which is the 
best known feature of these ruins As the author 
states 4< Aiound the famous towel have rallied all 
the theories of the exotic origin of the Rhodesian 
ruins and it was fitting therefore that it should 
submit to a final test ” 

With the permission of the Rhodesian Govern¬ 
ment, a tunnel was driven under the towei and a 
small collection of objects was obtained therefrom, 
but nothing to which any great age can be attri¬ 
buted and nothing of foieign origin After this a 
considerable amount of work was done at the so- 
called “ Acropolis ”, and to avoid confusion due to 
previous excavation and refilling on the top of the 
hill, attention was wisely confined to dissection of 
the old rubbish-heaps which here and there are to 

2 a 1 
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be found on the flanks Here again practically 
every object was of African origin 

Miss Caton Thompson cast her net widely, how 
ever, and ignored no site which might be product 
ive of useful evidence She therefore explored a 
number of rums to the north east of Zimbabwe— 
Chiwona, Matendere, Mshosho, and Hubvumi, also 
Dhio-Dhlo, some fifty miles to the west In none 
of these did she discover anything to conflict with 
the sequence found at and near Zimbabwe 

Now with regard to general conclusions, Mac 
Iver’s dictum that the ruins were medieval and post- 
medieval appears to be generally correct But 
Miss Caton Thompson concedes that the com 
mencement date of the buildings may go back as far 
as the ninth century a d , this conclusion being based 
on the age deteiruination of imported beads found 
hore and there, but the earliest date from other 
evidence seems to be not earlier than the thirteenth 
century, and, curiously enough, the soapstone ob¬ 
jects, upon the exotic origin of which so much 
argument has been based, appear, so far as can be 
determined, to come rather late in the^sequence 
It is, however, impossible and even inadvisable 
in the limits of a review to attempt to give a com¬ 
plete r6sum6 of the methodical steps by which all 
these conclusions have been reached One thing 
becomes clear that it is mainly by the aid of 
meticulous restaich of this character that concrete 
evidence will be obtained regarding the various 
waves of people which have swept into South 
Africa from the north during the last two thousand 
years, and which are loosely termed the Bantu in¬ 
vasions 

The work is well produced and profusely lllus 
trated C W H 

Flora of Central Asia 

(1) The Plant Introductions of Reginald Farrer 
Edited by E H M Cox Pp xi + 113 + 12 
plates (London New Flora and Silva, Ltd , 
1030) 50« 

(2) Plant Hunting on the Edge of the World By 
F Kingdon Ward Pp 383 + 16 plates (Lon¬ 
don Victor Gollancz, Ltd , 1930 ) 21* net 

(3) Wild Flotvers of Kashmir (Senes 3 ) By B O 
Coventry Pp xix + 100-f xxi-xxix+51 plates 
(London and Leicester Raithby, Lawrence and 

£k> t Ltd , 1^30 ) 16* 

(1) TTAO those who knew Farrer personally and 
J- to the many who have enjoyed his writ¬ 
ings, this book will make instant appeal Farrer 
left his mark on English horticulture, and it is only 
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fitting that there should be an aooount of his work 
and especially of his venturesome last years in 
western China and Burma The main part of the 
book is devoted to an annotated list of the plant* 
secured in Farrer’s journeys m Kansu in 1914-15 
and to his explorations on the Burmese frontier 
m 1919-20 The introduction is adequate and 
eminently readable The wnter of the book has 
had no light task, for the written records of these 
expeditions are imperfect, Farrer’s plants and seeds 
from Kansu received but scant attention during 
the War, and his untimely death on the Burmese 
frontier left his last notes and collections in some 
confusion Fortunately, Mr E H M Cox had the 
opportunity of accompanying Farrer for part of 
his Burmese expedition and can therefore write 
with first-hand knowledge He has supplemented 
this by visits to most of the gardens where Farrer's 
plants are likely to be found His has been a 
careful analysis The results are satisfactory, and 
Farrer has been fortunate in his biographer 

The hook is well printed on excellent paper 
The illustrations are attractive, and among them 
arc twelve coloured reproductions of paintings by 
Farrer in the field These illustrations, represent¬ 
ing plants of the Burmese frontier, are of high merit 
and add much to the value of the book A few 
errors in the botanical names and terms have sur¬ 
vived the proof-reading, but these are few 

Apart from those who will read the book from 
interest in Farrer, the record of plants found by 
him m Kansu and Burma, with his annotations 
and descriptions, is such as must be recognised by 
botanical institutions and by those horticulturists 
(and they are many) who are keen on the floral 
treasures of these regions 

(2) Those acquainted with Mr, Kingdon Ward’s 
previous books of venturesome travel in central 
Asia, such as “ The Land of the Blue Poppy ”, will 
welcome this noteworthy record of botanical 
exploration m one of the least-knoVn comers of 
the world The first half gives an account of the 
author’s journey in 1926 through that part of 
extreme north-west Burma bordering on Tibet and 
China, and the rest of the book is devoted to a 
subsequent journey m 1928 through the hinterland 
of the Assam Himalaya, again leading to Tibet and 
China It is an uninviting region to the traveller 
—with uncouth and unfriendly natives, dense 
jungles, and heavy rainfall To travellers of Mr 
Kingdon Ward’s type it is redeemed by the in¬ 
terest of its flora, especially as regards its alpme 
plants 

Little is known of the fauna and flora of this 
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region—a vast tangle of mountains between the 
Himalaya and the Chinese Alps The author has, 
m these and previous expeditions, made valuable 
contributions, both biological and geographical 
Many of the plants referred to in the text bear 
unfamiliar names, but that is simply because the 
plants were unknown previously and have but 
recently been described Even for the non- 
botamcal reader the book well repays perusal 
It is written in an easy style and well illustrated 
(3) Mr Coventry’s book on the wild flowers of 
Kashmir is the third of the Benes, and is on the 
same lines as the previous two Fifty additional 
Kashmir plants are annotated and figured Every 
visitor to the delectable land of Kashmir who is 
interested in its flora, should take these three 
handy volumes as his companions The only 
alternatives are the bulky seven tomes of the 
“ Flora of British India ” and certain published 
lists of the plants of the north-west Himalaya 
These lack illustrations and otherwise do not appeal 
to the traveller who is not a professed botanist 
The figures in the series under review are coloured 
and are reproduced from the direct colour photo¬ 
graphs of the author They are of very high merit, 
not only m the reproduction, but also in the choice 
of the material The botanist may miss the dis¬ 
sections which are the normal accompaniment of 
botanical illustrations , but the author has caught 
the facies of each plant so well that they need 
not be regretted With the adequate and clearly 
expressed text, the results are very satisfactory, 
and lovers of Kashmir will welcome additions to 
the senes 


Our Bookshelf. 

The Animal Mind By C Lloyd Morgan Pp 
xu + 275 (London Edward Arnold and Co , 
1930) 12* net 

In the preface to “ The Animal Mind ”, Prof 
Lloyd Morgan quotes the words of Don Quixote 
to the Duchess “ God only knows whether there 
be any Dulcinea or not in the world ” Let 
us be quixotic enough, adds the author, “ and 
some behaviounsts say that it is sheer quixotry— 
to believe that our Dulcinea does exist 
This sentence sums up the difficulties of a biologist 
who is asked to review “ The Animal Mind ”, if 
he does not agree with the Weltanschauung of 
the author Either you agree with Prof Lloyd 
Morgan’s views about scientific method and regard 
the views he expresses about animals as a con¬ 
tribution to scientific knowledge , or you do not 
agree with Prof Lloyd Morgan’s views about 
scientific method and are therefore compelled to 
say courteously but unequivooally that “science 
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is not advanced by speculations about what goes 
on in the mind as opposed to the central nervous 
system of an animal, and that the attempt to “ put 
yourself m his place ” is the very antithesis of the 
procedure which the scientific worker adopts in 
studying the characteristics of living matter 
The method of extensive introspection or, as 
the author himself calls it, ” putting yourself in 
its place ”, is set forth in the following passage, 
which refers to the author’s observations on his 
dog Tony “ Let me try to illustrate what I mean 
from what I may call the ball-situation and the 
stream situation, putting myself m Tony’s place 
I, Tony, have learned to swim across a still pond 
and fetch things out of it Meanwhile I havtf been 
learning quite a lot m ball situations Among 
other things I have learned this that if I follow 
a swift running ball up to a wall, and from the 
wall as it rebounds at an angle ” Those to 
whom this method of investigation appeals may 
refer to the text for the remainder of a soliloquy 
in which Prof Lloyd Morgan, abas Tony, tortures 
his motives like the heroine of a Russian novel 
To those who place confidence m the method of 
Sherrington and Pavlov, the relevant issue is not 
whether Dulcinea exists, but whether Dulcinea 
belongs to fiction or to science They will not 
wish to rob Prof Lloyd Morgan of what comfort 
his Dulcinea can give him They will merely 
insist that her place is the library In the labora¬ 
tory her oharmB will distract them from the senous 
business of the scientific worker 

Untersuchungen an Luftururzdn Von K Goebel 
und W Sandt (Botamsche Abhandlungen, 
herausgegeben von Prof K Goebel, Heft 17 ) 
Pp 124+6 Tafeln (Jena Gustav Fischer, 
1930 ) 12 gold marks 

The senior author of the monograph, Prof Karl 
von Goebel, during his journeys in the tropics made 
numerous observations upon the aerial roots of 
epiphytes, interesting and characteristic features 
of tropical vegetation , but he was not able to give 
them the systematic attention he desired Dr W 
Sandt has therefore continued to study them, 
under Prof von Goebel’s direction, using the very 
fine collection of epiphytes growing in the glass¬ 
houses in the Mumch Botanic Gardens, where 
anatomical and physiological studies were also 
possible The mam point under examination was 
the growth habit of these roots before and after 
entering the soil Dr Sandt confirms the earlier 
observations of Sachs and others, that m these 
aenal roots the growing region may be extra¬ 
ordinarily long and that this adequately accounts 
for the remarkable daily increment of growth of 
some of these aenal roots 
These roots, which grow obliquely, not vertically, 
downwards, are usually quite unbranched unless 
the apex is damaged Branch root pnmordia may 
be formed, but an not grow out so long as this 
vigorous growth of the main root continues When 
the root enters the soil, however, the zone of growth 
very rapidly becomes of the normal, comparatively 
narrow dimensions, and then the branch roots may 
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grow out, the main root apex also grows very 
slowly or not at all in water, whilst branch roots 
develop freely Numerous measurements on the 
growth of marked roots and some observations and 
experiments upon absorption by them are described, 
and the regions of the roots, growing in air and 
soil, are briefly compared in their anatomy 

Experimental Mechanical Engineering for Engin¬ 
eers and for Students in Engineering Labora 
tones By Prof Herman Diedenchs and Prof 
William C Andrae Vol 1 Engineering In¬ 
struments Pp vm t 1082 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd , 1930 ) 40* net 

The precise methods of the physical laboratory 
have long since been applied in the realm of 
engineering practice In workshops, factories, 
engine rooms, and steel works, scientific apparatus 
is found in ever increasing quantity Specifications 
aro drawn up with scientific accuracy and contracts 
have to be carried out within fine limits Not 
only during tests, but also as a matter of daily 
routine,records of pressure, temperatures, velocities, 
volumes, and analyses have to be taken at frequent 
intervals, and every engineer must be something of 
a physicist Of the scientific appaiatus in use, 
there is an endless variety constantly'being added 
to, and the need of an authoritative text book on 
the subject is apparent 

To meet this need, the authors of “ Expcri 
mental Mechanical Engineering ” have complied 
this work on engineeimg instruments, their con 
struotion, use, and calibration Chapters deal 
in turn with the measurement of length, area, 
time, speed, prossurt, temperature, woik and 
power, liquids, gas, vapours, and fuel analysis, 
exhaust and flue gas analysis, and lubrication 
They are well illustrated by diagrams, and refer 
cnees are given to the souices of information 
This is a book whu h should be in the library of 
ever} technical college, every drawing office, and 
of every engineer who is concei ned with the testing 
and running of plant A second volume is to be 
published to cover the testing of power plant 
apparatus as laid down in the codes of tne American 
Society of Mechanical Engineers 

Plants of the Gold Coast By Dr F R Irvine 
Pp lxxix + 52 + 32 plates (London Oxford 
University Press, 1930) 5* net 

The author of this work, who is master of agncul 
ture and biology at Achimota College, is anxious to 
commit to print the vernacular names of plants of 
the Gold Coast and their relevant proverbs, with 
interpretations, before they are forgotten in the 
changed conditions of modern life The work has 
lieen undertaken mainly to help African teachers 
and other Africans who are willing to take an 
interest in then: flora 

The introduction contains much of interest, 
amongst which the author summarises his investi¬ 
gations into plant lore, herbalism, and the economic 
uses of local plants * A list of economic plants shows 
the species grouped according to their value for oils, 
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fibres, timber, drugs, etc The lists of native names 
are a valuable record They are written in the new 
and unfamiliar script recommended by Dr Wester- 
mann and the International Institute of African 
Languages and Cultures The greater part of the 
book consists of an enumeration of the plants, with 
brief descriptions and notes on plant lore, in English 
The arrangement is alphabetical, under the botani¬ 
cal names The author welcomes suggestions for a 
future edition The experience he will gam in the 
meantime will undoubtedly lead him to reconsider 
the scope of the work * 

There are some good representative photographs 
of the vegetation and a few line drawings The 
low price of 5s is due to the financial assistance 
given by the Gold Coast Government to enable the 
author to achieve his object and place his book 
before the Gold Coast people 

A New Algebra for Schools By Clement V Durell 
Parts 1 and 2 Pp ix + 328 + xxiv+xxm+xv 
(London G Bell and Sons, Ltd , 1930 ) With¬ 
out Appendix with Answers, 3* Gd , without 
Answers, 3* With Appendix with Answers, 
4* 6d , without Answeis, 4* 

This book has been written for the ordinary pupil, 
and an excellent course has been devised whereby 
the initial difficulties in algebra, due largely to the 
symbolic notation, may l>o overcome In the early 
stages, the student is trained to think in numbers 
when using letters Simple practical formulae are 
then developed in such a way as to exhibit the 
utility of the notation The volume, embracing 
parts 1 and 2, each corresponding to a normal 
year’s work, carries the subject up to quadratic 
equations, and a characteristic feature lies in the 
numerous illustrations drawn from geometry, 
physics, and mechanics At the piesent time, when 
progressive teachers are strongly advocating a 
greater degree of muhcation in school mathematical 
subjects, such a book as this is very welcome 
There is an abundance of exercises to meot the 
needs of both ordinary pupils and those of special 
ability 

An Index to the Chemical Action of Micro organisms 
on the Non-Nttrogenovs Organic Compounds By 

Prof Ellis I Fulmer and Prof C H Workman, 
assisted by Anella Wieben and Calvin R Breden 
Pp xm + 198 (London Bailh&re, Tindall and 
Cox, 1930 ) 20* net 

Tms book is a useful aid to biochemists wishing 
to know where to obtain information about the 
chemical action of micro-organisms The contents 
are tabulated to show the action of each organism 
on all the substrates which have been examined 
and in each case the products found, the authority, 
and the reference to the literature Each item 
is cross referenced under “Substrate” and again 
under 41 Products ” So far as the writer has been 
able to test it, the information is fairly complete 
The present instalment deals only with orgamc, 
non-mtrogenous substances, aiu^ it is to be hoped 
that a further section dealing with other substrates 
will soon appear 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Pliny « Water-MUl 

A photograph of a water mill which recently reached 

? ie from Kashgar in Turkestan is reproduced in Fig 1 
t has taken me two years to secure this photograph , 
and, so far as I can trace, no illustration of a mill of 
this peculiar type has hitherto appearod m any British 
or Ainerican publication though references to such 


by its own weight m a cylinder for the pestle falling 
by its own weight into a mortar 

It is not improbable that this type of water mill 
was invented before the geared mill described by 
Vitruvius, and developed out of the (I think) still 
ear her water raming whool used for irrigation pur¬ 
poses, a vague reference to which occurs so far back 
as Sumerian times ( 4 Cambridge Ancient History ”, 
vol 1, p 461) There are two other types of water 
mill without gearing, but I have been unable to find 
any evidence for either in the literature of antiquity 
Certainly no evidence is gi\en by Beimett and Elton, 
in their ” History of Oornmilltng ”, in support of their 
view that the horizontal water wheel on a vertical 
spindle was known in Orwoo Roman times , though 
one may reasonably susjioot, from its primitive design 
and construction, that it was origin¬ 



ally invented at an early stage of 
civilisation 1 hope to give fuller 
details in a paper to be read before 
Section H of the British Association 
in September 

Hugh P Vowles 
20 Ridgwav Place, 

Wimbledon, S W 19 

Classification for Bibliography 
of Science—A Problem 
Thf relations of bibhogiaphy to 
sc i once with o«] >ccml rogart 1 to 
classification, as biought forward 
in Dr S C Biadfoid’s ie( cut articles 
in Naiuhk , 1 ha\o for many jears 
been my pui posive stud> I welcome 
the renewed and iru leasing interest 
in the problems involved It is very 
icgrettable, however, that these 
matters weie not consideied more 
wisely a quartei of a centui> ago 
What can best be done now should 


mills will bo found m the works of a number of ex 
plorers m the Far East 

The interest of this particular mill lies in the fact 
that Plmy appears to have referred to water mills of 
a similar type in his ‘‘Natural History” (xvm 23) 
It will be noted that the water wheel, which is under 
shot, does not drive mill stones through gearing, but 
operates pestles by a trip hammer ’ action Pegs 
on the horizontal axle come in contact with the short 
ends of two pivoted levers as the axle rotates The 
short ends are depressed alternately, the othor ends 
of the levers—which carry pestles—then rising , fur 
ther rotation of the axle releasing the levers so that 
the pestles fall by their own weight into mortars 
containing gram or rice 

After discussuig hand operated pestles for crushing 
grain, Pliny remarks ” Maior pars Italiae ruido 
utitur pilo rotia etiam quas aqua verset obiter, et 
molat ,f This has been variously translated, but I 
think the following gives the sense of the words 
correctly “ In the greater part of Italy is used a 
roughened pestle, with wheels which the water turns 
in passing, and so it grinds” The passage is ad 
raittedly obscure, but with the knowledge that the 
pestle and mortar water-mill actually exists, I think 
we may reasonably infer that Pliny refers to this type 

Further evidence, albeit indirect, is afforded by the 
fact that mechanism precisely similar in principle, 
though differing in application, is described and illus¬ 
trated by Heron of Alexandria m his ” Pneumatics ” 
The difference lies in the fact that Heron substitutes 
a wind wheel for a water wheel, and a pistol falling 


indeed boenmo a question of major 
impoilance to s< icntihc woikers, to bibliographers, and 
to librarians 

Classification, affirmed to be fundamental to scien 
tific method, has not yet been applied to scion 
tific literatuie methodically and in a scientifically 
organised system This should now become a first 
contern of the national and international organisa 
tions The masons for this, so well stated by Di 
Bradford, have been urged by mo elsowhoic on broad 
grounds 

The International Catalogue of Scientific Literature 
rejected in 1896 the classifications then pioposed and 
the study of the question was remitted to the Com 
mittee on organisation 2 In the face of this negation 
on the part of the scientific workers, the International 
institute of Bibliography soon after adopted an 
arbitrary classification devised by an Ameiican under 
graduate m 1875 for the college library he was then 
serving This was the famous Decimal Classification 
of Melvil Dewey Jts undeniable disqualification is 
that it is illogical and unscientific 

This system sepaiates Science m Class 5 from 
Philosophy in Class 1 and places it subsequent to 
Social Science in Class 3, whicn is remote from History 
m Hass 9 Then Philology m (‘lass 4 it dissevers 
from Literature in Class 8 , so all the literatures are 
severed from their languages Biology and psycho 
logy, so far from being treated as distinct, funda 
mental sciences, are misrelated and dispersed Bio 
chemistry is given place neither under biology nor 
under chemistry, nor even in the index These few 
examples of the disorder and inadequacy that pervade* 
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the system justify my criticism * that it is disqualified 
ami in adaptable for scientific development 

The doctrine that such disorder matters little that 
specific subjects however misielated can be brought 
together by the index and by cross references I have 
termed tne subject index illusion Without sub 
ordination of the specific to the generic division 
produces dispeiaion of subjects that an alphabetic 
index does not counterv ad 
The International Institute conceding to the 
proprietor s conservative regard for American public 
ibranes has engaged to maintain the basic order of 
the thousand subjocts unchanged except foi a few 
alteiations in headings but has been free to elaborate 
specific subdivision and to develop a complementary 
mnemonic notation This however is too lengthy and 
complicated for bibliographic uses for example expen 
mental psy< hology of children ismarked612 821 3 031 
where three letters would suffice / for psychology IB 
foi physiological and experimental and IBF for that of 
children Hh complexity is exemplified by such com 
binations as 9(44) 17 2 for history of France in the 

eighteenth centuiy written in English which an 
economical notation would mark simply with four 
letteis \ISLF for the periods of the history of Tiance 
M S foi the eighteenth century I and for English h 
Dr Bradford has applies! to the Dec imal Classifies 
tion the term Univcisal It may be regarded as 
international in some respects but indeed not univer 
sal it is not even internationally dominant In 
America since 1900 it has been adopted by very few 
scientific and univorsity libianes the classification of 
the I lbrary of ( ongiess having been preferred But 
thoi e are st l ong objections to this system too not only on 
scientific grounds but also because of its cumbersome 
complexity Moreover such a classification is not 
available for standardisation because it is not typical 
In systtnis of selection of cataloguing and of 
classification co operation and economy depend on 
standardisation but we should consider how and in 
what measure Would it pay to standardise an 
arbitrary c lassification for scientific bibliography 7 
Does co operation require that ? 1 think not and I 
proffci a constructive solution to the problem The 
whole ground is treated comprehensively in my book 
on The Organization of Knowledge and the System 
of the Scionces reviewed in Naii re of Aug 9 1930 
p 199 lhat book is fundamental to a second volume 
offering a comprehensive study of the pioblem of 
bibliographic classification which will probably be 
published this year by the American Library Associa 
tion It advocates co ojierative development and 
standardisation of a basic classification and notation 
consistent with accepted punciples and with the 
organisation of science and adaptable to national 
special and typical conditions and requirements A 
definite plan for co operation in selection cataloguing, 
and classification was outlined by me at the Conference 
of the Amei ic an Library Assoc lation at Toronto in 1927 
International co operation is of so great importance 
to us now that we should avoid detraction save for 
social economy But the problem of bibliographic 
classification is as yot unsolvod It is involved in 
library economies it is immersed in a historical 
situation We cannot avail ourselves of standardise 
tion while bibliographers advocate one system and 
librarians adopt another though scientific workers 
find both very unsatisfactory It behoves scientific 
workers, therefore, to oxamme this matter for them 
selves and to undertake to solve it in an internationally 
organised system Henby Evelyn Bliss 

The College of the City of Now York 

Sept 13 Oct 4 and 11^ 

’ Nature July 23,1896 Trt, p 272 
1 Library Journal Dec 1912 
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Isotope Effect and Hyperflne Structure of the 
Mercury Resonance Line 

Recently Schuler and Keyston 1 have made some 
interesting studies on the hyperflne structure of the 
spectral lines of thallium, from which they conclude 
that the hyperflne structure is due m part to a relative 
shift of tne spectral terms due to two isotopes of 
thallium (203 and 205), originating from differences 
in the structure of the electric field of the atomic 
nucleus The isotope splitting is greatest in the 
terms with relatively small nuclear moment splittings 

In connexion with the investigations on hyper 
fine structure of the mercury resonance line 2537 A , I 
have been able to confirm by experiments the exist 
ence of the above mentioned effect I investigated 
the hyperflne structure of the mercury resonance 
radiation excited with different combinations of the 
2537 A line components the isolation of the -com 
ponents being realised in the way described in a 
former paper * These experiments showed that every 
component gives a pure resonance effec t this proves 
that the normal 1 1 S 0 level of the mercury atom is 
single 8 

Turthei my studies on tho influence of admixture 
of non extinguishing foreign gases to the resonating 
vapour proved that the components of the 2537 A 
line can be divided into two groups (1) comj>onents 



HS/ -10/ 0 *11/ HI/ 

(13S) (M) (M) (M) 


HG l 

with an independent existence even if considerable 
quantities of foreign gases are added (40 mm nitro 
gen) they show the pure resonance effect—such are 
the components 0 and +115 mA , (2) Components 
which show a coupling such that they appear all 
together with the exciting line ( - 25 4 mA ) with 
greater additions of foreign gases— such are the lines 
- 25 4, - 10 4, and +215 mA The lines of the first 
kind belong to different isotopes, those of the second 
to the same kind of atoms The splitting of the latter 
is thus certainly due to the existence of the magnetic 
moment of the nucleus, which would in part confirm 
tho hypothesis suggested by me elsewhere 4 

The relations of intensities of the three hnee of 
the second group m monochromatically excited reson¬ 
ance radiation with the - 25 4 mA component, m the 
presence of large quantities of foreign gas (represented 
qualitatively on Fig 1), as well as my new jnvestiga 
tlons on the Zeeman effect in absorption m fields up 
to 15 kilogauss, show, however, that the structure of 
the 2537 A line is certainly mcare complicated and 
anses from the incidental overlapping of the lines 
belonging to different isotopes The relationships 
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to which the above mentioned investigations lead 
are represented on the Fig 2 (isotopes with zero 
nuclear moment) the lengths of the respective lines 
indicate their relative intensities These intensities, 
or the absorption coefficients, do not give us directly 
the proportion of the various kinds of isotopes, be 
cause the probability of the transitions may not be 
the same for different isotopes, which was demon 
strated by me in the case of the 2537 A line * For 
this reason a correlation based on the intensities, as 
SchUler and Keyston have done (cadmium, thallium), 
cannot be considered as convincing 

In the case of the line 2537 A , calculations can be 
made using the isotope concentrations given by Aston, 
which are not subject to the above mentioned objec 
tions, for the life period of diffeienfc components is 
known * The^ show that if we attribute the lines 
0 and +115 inA to the isotopes 200 and 202 (in 
aibitrary succession), the three lines represented on 
Fig 1 must be attributed to two isotopes, 199 and 201 
(overlapping of a doublet and ft triplet ?), with nuclear 
moments equal to an odd multiple of 1/2 This last 
conclusion follows from the fact that in the parallel 
Zeeman effect the parallel zero components, which 
show a Paschon Back offect in higher magnetic fields, 
are not observed 

It is curious that tho direction of the isotope shift 
of the lines shown in Fig 2 is opposite to that observed 
with thallium and to that resulting from the motion 
of the nucleus around the centre of gravity of tho 
atom This shift has at the same time a relatively 
high value of c 0 2 cm 1 for each addition of two protons, 
which is, however, nearly a half of the shift observed 
on tho line 5351 A of thallium 1 It is produced 
probably by the modification of the electric field sur¬ 
rounding the nucleus, as resulting from the addition 
or subtraction of two protons 

A full report of these investigations will bo pub¬ 
lished shoitly in the Bull Acad Polonaute 

S Mrozowski 

Pliysit al Laboratory of the Society of 
bciences and Letters, Warsaw, 

May 6 

' H SchUler and J K Keyaton, Du Natunvxsscmchaftcn 19 p 320 
1081 

• H Mrosowskl, Bull Acad Pol , p 464 , 1930 in part also Natlrj, 
1M, p 684■[ 1930 

* S Mroxowski Php* Rerxew, 87, p 845, 1631 

‘ 8 Mroxowski, Zmt filr Phf/sit, 68, p 278, 1931 


Electron Polarisation 

If the free electron has the spin theoretically 
assigned to it, the theory 1 of the double scattering of 
electrons by single stripped nuclei would lead one to 
expect that when an electron beam impinged sue 
cesaively on two metal targets, the intensity of the 
secondary scattering would be asymmetric about the 
direction of incidence of the secondary beam 

The majority of the previous experiments to detect 
this effect have been carried out either with slow 
electrons (a few hundred volts energy), small soatter 
mg angles, or reflectors of low atomic number Under 
these conditions no observable asymmetry is predicted 
by theory, and this is in accord with the results of 
most investigators 

Chase 1 has reported that with 90° scattering from 
45° lead targets, and with primary electron velocities 
of from 0 7 to 0 95 the velocity of light, the effect does 
appear, together with more striking features not pre 
dieted by theory With these high velocities, how¬ 
ever, the theory loses much of its meaning, since in 
its formulation the radiative forces on the electron 
were neglected It seemed desirable, therefore, to 
look for the effect with a primary eleotron % velocity 
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of such a value that the predicted asymmetry should 
be easily observable, and yet the radiative forces 
should be small 

The tube was constructed so that the electron beam 
reflected at 90° from a 45° tungsten polarising target 
impinged at normal incident e on a tiuigsten analysing 
target The intensities of the secondary scattering at 
an angle of slightly more than 90° could be measured 
at 0 ° and 180® of the azimuth without altering any 
part of the apparatus Only the faster group of elec¬ 
trons in the scattered beams was allowed to reach the 
measuring instrument, all others being prevented by 
the uso of suitable retaiding fields (1700 volts for a 
primary voltage of 10 kv ) Rotation of the polar 
ising target through 180° about the direction of the 
secondary beam and the use of a second filament at 
180° to the first, was intended to reverse the spin 
asymmetry and to provide a check against possible 
diffraction effects in the analyser 

It was found that with 10 kv and 1 kv elections the 
ratio of the intensities at 0 ° and 180° of tho azimuth 
did not differ by mom than the experimental error 
(1 per cent) lor purely nuclear, ideal scattering (in 
tho sense of the Mott theory) the difference should 
have been approximately 13 per cent This figure is 
based on the theoretical idea that the probability of 
an electron being scattered in a given direction do 
pends on the orientation of its spin axis It would 
therefore attain this value only if all electrons scattered 
* into ’ tho polarising target weie rediffusod with 
appreciable energy Iohh, ho that the fastei gioup of 
elfttrons in the secondary beam would be polarised 
to tho degree predicted by theory 

It would appeal to follow fiom this experiment that 
either the free electron has not the spin theoretic ally 
assigned to it, or that tho present approximate theory 
with its neglect of orbital electron scattering and lach 
ative forces predicts an effect which would not appear 
in a more complete humiliation 

I am indebted to Prof O W Richardson for the 
suggestion of tho problem 

(J O Lanostroth 

King’s College, 

Strand, London, W C 2, 

May 8 

• Mott, rroc Roy Sor A, 184 425 1920 

* Fhv Ret , 38 1060 , 1930 


Hyperflne Structure in the Spectrum of Copper 

The principal copper doublet at XX3248 and 3275 
has been studied with great care in tho fourth and 
fifth orders of the large conoavo grating of the Physical 
Institute at Tubingen Each line consists of a very 
sharp, narrow doublet of separation, 0 043 ± 0 001 A 
or 0 41 +0 Q1 cm ~ l , the long wave length component 
being about twice os strong as the shoit wave length 
component 

Extreme care must be exercised in the photography 
of this pair of lines They are the ‘ raies ul times ^ of 
copper, and oven when the copper content of the 
electrodes is so low os 0 001 per tent, the fine structure 
of the lines indicates the beginning of self reversal 
A similar phenomenon was noticed by Royds 1 m the 
green line of thallium 

So far as we are aware, the only previous work on 
the fine structure of these two linos was done by Back ■ 
with the same apparatus as that used by us On the 
basis of the present work, it seems that Back’s results 
can be explained by self reverse 1 of the fine structure 
components It was possible, with 0 001 per cent 
copper m the electrode and the use of high excitation, 
to reproduce the results of Back Only when the 
copper content of the electrode had been reduced, to 
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a negligible amount (as an electrolytic impurity) and 
the excitation kept at a minimum did the structure 
ot-each of the lines appear as reported in this letter 
With a view toward interpreting this hyperflne 
structure on the basis of nuclear spin, the lines were 
studied in a magnetic field of 43,350 gausses The 
Zeeman patterns of these lines have always been ro 
ported as simple D types Using very hne grained 
plates and especial caie in development, each of the 
Zeeman components appears to be doubled, even when 
using less than 1 per cent copper in the electrodes 
But this doubling is considerably wider than the field 
less separation, and we therefore reduced the copper 
in the alloy (<0 001 per cent) and the excitation to 
a minimum Under these conditions, the Zeeman 
patterns of the lines consisted of extremely sharp 
single lines, showing that the former patterns were 
probably due to self leversal 

The separation 0 41 cm _1 can be attributed to the 
hyperfine structure of the Vq level of copper, Rince 
this level is common to both lines The nyperhne 
structure of the l V levels is apparently very much 
smalkr and could not bo determined in the piesont 
investigation J B Gkefn 

(Guggenheim Fellow ) 

John Wuiff 

(National Research Fellow) 
Physikalisthes lnstitut 
der Univeisitftt, Tubingen, 

May 0 

1 I'roc lion Sor 107 4, JtUl 19>5 
1 Ann d 1 hy* , 70 169 , I'JJJ 


The Velocity of Light 

In Naturf ot Apnl 4, p 522, M E J Ghcury tie 
Bray pointed out that the decrease of the velocity of 
light, if it exists at all, could be caused by the change 
of the earth's magnt tie field But such an explana 
tion of a change in the v elocity of light could not easily 
be accepted, be<ause the immediate relation between 
the velo( ity of light and the intensitj of magnt tic 
held for Maxwell’s theoiy is unknown 

Let us suppose that Maxwell’s relation foi the index 
of refraction for an insulator n — is con eel, ^ 
signifying the permeability and depending in ferro 
magnetic substances upon the intensity of the magnetic 
field Then, because the discussion relates to measure 

monts of the velocity of light earned out in air, the 
change of the velocity of light in the senso of Mi 
Gheury de Biay’s explanation would mean that the 
permeability, and accordingly the index of refraction 
of an, had changed (on account of the change of the 
earth’s magnetic field) The index of refraction of 
air is 1 00029, and a simple calculation shows that 
within the last fifty years tho index should have 
increased by some 6 7 x 10 4 in order to produce 
a de<rease of 200 km /sec According to L&ndolt 
B6mstein(“Physikalisch chemist he Tabel 1 on ”,vol a 
1923* p 959, I Erg&nzungsband, 1927, p 525) it 
can be seen that this index had not changed between 
1805 and 1925, tho difference between the various 
values being ^30x10*, moreover, the values do not 
show any systematic variation during the time 

V S Vrkljan 

Zerjavitfeva ul 10, Zagreb, 

May 2 


9* Vrkljan's contribution to the subject is 
welcome as tettdSng towards the elucidation of the 
causes, whatever they may be, which are operative in 
creating the cunous, and possibly significant, refusal 
of the observational evidence** to endorse the theoretical 
dogma of the constancy of the velocity of light 
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Dr Vrkljan, however, has misunderstood me I 
did not express the opinion that a decrease of this 
velocity could be caused by a variation of the earth's 
magnetic field I pointed out that the latter no doubt 
affects the velocity of light and yet that, to my know¬ 
ledge, no attempt has been made to investigate the 
relationship and allow for its effect on the observations, 
although the possible error has been reduced to 1 in 
100,000 nearly I further allude at the end of this 
note to the jiossible existence of other factors which 
may also affect the sought value The only correct 
mg factors applied are those for the pressure ami 
temperature of the atmospheric air 

The velocity of light is undoubtedly the most im 
portant ‘constant* in the realm of physical science 
Theories are currently discussed which admit an 
expansion of the universe soap bubble fashion , if 
the ether be material -and there are still physicists 
who hold this view—Buch an expansion implies a 
gradual decrease of density of the ether, and the 
decrease of velocity of light with time follows as a 
matter of course To any unprejudiced mind, the 
observations conclusively put this decrease in evidence 
If the ether is a meie abstraction, yet its virtual pro- 
poities must be consistent with the theories which 
purport to describe tho struttuie of the universe, and 
therefoie there should be somewhere in the s< affolding 
with which de Sitter's theory has been erected some 
mathematical counterpart of this particulai result of 
the expansion of the universe, which causes the light 
to take longer, as time goes on to travel between two 
points of space defined by thou position with respect 
to the whole, since this whole is expanding, and there¬ 
fore the distance between those two points increases 
I believe that in any othei field of inqun> such a 
diw repancy between observation and theory would 
be felt intolerable Why it is suffered in the present 
case is not apparent It is, however, certain that if 
a decrease of the velocity of light were accepted on 
theoietical grounds, and if some misguided physicist 
attempted to demonstrate that it is constant, the 
present observations would be called to witness to 
silence him conclusively 1 Such is the strength of 
the observational evidence on which this corner stone 
of physios is actually resting ! 

M E J Gheury de Bray 
40 Westmount Road, 

Eltham, H E 9 


The Conditions on SchrtkHngfcer’s + 

Thf energy levels of an atomic system are found 
in wave mechanics by selecting the 4 characteristic * 
solutions of a yehrttdmger differential equation, and 
the conditions defining these solutions are usually 
stateiI as an arbitrary mathematical postulate chosen 
so as to secure agreement with experiment 1 This 
additional postulate seems to be unnecessary, how¬ 
ever , tho conditions follow naturally as a consequence 
of the physical foundations of the theory 

Wave mechanics rest upon the following two funda¬ 
mental laws 

(11 ^ has the usual significance of a piobabihty 
amplitude , 

(2) When completely expressed, ^ satisfies always 
Schrttdmger’s time equation (or its relativistic sub¬ 
stitute) 

Characteristic value problems anse as a special 
case in which the experimental conditions serve to 
select a system m a ‘ pure state * as regards some vari¬ 
able, such as energy or angular momentum, which can 
be 4 measured ’ physically To follow such a raeasur 
mg process theoretically, one expresses f as a senes 
in terms of that complete set of orthogonal character 
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istic functions which belongs to the Schrddinger equa 
tion for the variable in question, each function cor 
responding to a certain value of the variable , the 
measurement can then be regarded as consisting in a 
physical separation of the terms in this expansion, 
followed by a detection of the system as being in a 
place or state corresponding to one of them , 1 in other 
words, as a generalised Stern Uerlach experiment 

The basic requirement foi a characteristic fun( tion 
is accordingly that it shall constitute one of such an 
orthogonal family in terms of which we can expand 
any ^ that can occur m Nature Since it follows 
from (1) that $ \j/ * must always be mtegrable in order 
that the total probability may be unity, the charactei 
istic functions themselves must be quadrat ically in 
tegrable ( 01 , in the continuous spectrum case, Weyl 
normahsable) The customary re<juirements of con 
tinuity anti single valuedness of ^ or its denvatives 
are unnecessaiy as an addition to the fun<lamental 
requirement that f shall satisfy a certain differential 
equation The condition that \p shall be finite every¬ 
where, which serves so well in atomic theoiy, is in 
almost all cases equivalent to the lequirement that 
shall be mtegrable The possibility remains 
open, howevei, that in exceptional cases infinities 
may occur without destroying the mtegrability, as in 
the Dirac relativistic hydrogen atom, 3 and on tins view 
such an infinity does not necessanly constitute a 
‘ blemish ’ on the theory 

The basic postulates of quantum mechanics are 
necessarily somewhat abstract but when we have a 
choice, I feel that the loss abstract foim haH decided 
advantages from the physical point of v lew 

E H Kknnakd 

Cornell Umveisity 
Ithaca, New \oik, 

April 27 

* (f JolW /fit f Phymk 66 770 1930 Lancer and lloacn Phys 

Hey 37 6 r i8 MHO 

1 (t for e\n mpie Phyn Rer 31 87ft 1928 

• Da ruin, Roy Soc Proc , 118, 673 1928 


An Apparatus for Recording the Ultra-Violet 
Light of the Sky 

Ohsbhvaiions of ultra violet light aie being made 
in many towns and seaside jesoits by means of Sir 
Leonard Hill’s method of recoidmg the fading of a 
solution of mcth>lone blue in acetone For simplicity 
it would be difficult to impiove upon this proceduie, 
but in winter, when the clays aie short, there are many 
times when the fading is too small to be obseivablo by 
this method 

Expeiiments have been earned on hore duimg the 
last year or two on an alternative method in which 
photographic printing paper is used to registei the 
ultra violet rays 

A strip, 3 in x 1 in , of 4 Ultra violet (ilass’, which 
is opaque to visible light but allows a band of rays 
beyond the v lolet from about 3400 to 3700 angstrom 
units to pass, is fitted into a slot 3 m x 1 in , in the lid 
of a shallow metal box, so that the interior of the box 
is illuminated only with ultra violet rays when the 
lid is closed To measure the intensity of these rays 
a stepped 4 wedge ’ is constructed of layers of a fine 
ouahty of thm tissue paper which provide ten grades of 
tnicknesses through which the light may pass A strip 
of photographic paper receives the ultra violet rays 
This paper is laid on the bottom of the box, the wedge 
is put over it, the hd of the box closed, and the whole 
exposed to the light of the sky At the end of the day 
the photographic paper is examined, and tfcie greatest 
number of layers of paper in the wedge which, the light 
has penetrated is read off According to theory, this 
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number is the logarithm of the intensity of the light 
The transmission factor of the paper bemp known, it 
is easy to construct an arbitrary scale of light values 

The method is sensitive enough to allow a daily 
reading to be obtained all through the short days of 
winter except at such times whon fog obscures light of 
every kind 

A« the year advances from winter to summer and 
the light becomes stronger the wedge scale may need 
extending, and in that case a further suitable number 
of layers of the tissue paper may be superimposed on 
the wedge without detriment to the accuiacy of the 
readings 

If necessary this photographic mothod could easily 
bo adapted to give a continuous record of ultra violet 
lays by wrapping the photogiaphic paper on a rotating 
drum 

I he locord of average monthly readings with this 
apparatus compaiea very well with the monthly 
averagos of the methylene blue apparatus 

Observations are being earned on in Manchester, 
Rochdale and Halo (Cheshire), and they show a 
icgulat diminution of ultra violet light as we pass 
from the open countiy, through the suhiubs, to the 
centie of a manufacturing town, where the light is 
found to be about one half of what is received in the 
< mint ry 

This is no doubt, due to smoke in the atmosphere, 
foi direct expei iments in the laboratoiy demonstrate 
that smoke is effective in obscunng ultra violet rays 

J R Ashworth 

55 King St , South, 

Rochdale, 

May ft 

The Change of Density of Nitrobenzene with 
Temperature 

In connexion with the study of the dielectric con 
stunt of nitrobenzene as a function of temperature, 1 
t have measured the density of mtiobenzenc in tho 
temperatuie interval between 5 6° C and 30 u C , using 
the method desenbed by 
H Kamorhngh Dimes and *23000 
T D A Boks 1 n 

I have already used this 
method in measuring the I 

dependence of the density i 

of ethyl ether upon tom- 
jerature, 3 there is there 
01 e no need to dwell upon 
the details I will mention 
only that temperatures 
were determined with an 
error not greater than 
0 003° C , the changes in 
the fourth or even fifth 
decimal of the value of 12,344 
density were still discern 
ible 

The density of chemi 
rally specially purified 120320 
nit mhenzene increases from 
1 If) 10 at 20° (' up to 
1 2134 at 9 8° Beginning 
from 9 5°, there is a mark 1 
edly more rapid increase 
of density witn the lower 
mg of temjwrature, at 5 5°, 
that is, in the neighbourhood of the freezing point, 
the value of the density is 1 2569 These changes 
of density appear distinctly on the accompanying 
graph (Fig I) 

In the neighbouihood of 9 5° there is a sharp change 
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of slope of the curve This temperature was in¬ 
correctly hold by many authors to be the freezing 
point 4 In the present study 1 have definitely found 
that the freezing point is at 5 5° , at 5 7° nitrobenzene 
is distinctly liquid 

It is to be noted that the slope in the density tern 
perature graph is the more interesting because at the 
same temperature of 9 5° the dielectric constant of 
nitrobenzene, as was shown previously by me, shows 
a very sharp decrease Both this sharp change of the 
value of dielectric constant and the sharp change of 
slope in the density curve m the neighbourhood of 
9 5° lead to the assumption that at this point nitro 
benzene undergoes some, as yet not clearly understood, 
energy transformation 

J Mazur 


Physical Laboratory, 
Technical Institute, Warsaw, 
Apnl 4 


1 NATURE, 126, 903, Dec 27 IflJO, ami ( H So S<* PoUm de 

Physvjve 63 1031 

1 ( omm Leiden, No 170 b 

* Nature 127 270, teb 21 931 and < /t Sn S or Polon de 

Physique. 0 4 1031 

4 Landolt uml BOrnstcln, Tabellcn 


The Effect of X-Rays on Hair 

In Nature of May 2, Messrs Asprey and Woods, 
writing on the subject of the molecular weights of 
proteins, mention that they ha\e recently been doing 
some work on the effect of X rays on the elastic and 
other properties of animal hair They state that, 
after exposmg unstretched wool for sixty hours to the 
full beam of a Shearer X ray tube, the fibres show 
many of the properties characteristic of wool which 
has been exposed in a stretched state to the action 
of steam They refer the effect to the disruptive a< tion 
of high energy quanta on the length and adhesion of 
peptide chains, and mention that it must be closely 
related to the influence of various radiations on bio 
logical activity 

The accompanying photograph (Fig 1) may be of 



Fig l 


interest in this connexion, and is one which I showed 
a few years ago at a joint meeting of the Physical 
and Rftntgon Societies The photograph is of a black 
rat which has been exi>osed over two small areas of 
the back to X rays gonerated in the region of about 
100 kilovolts Some weeks after the dose had been 
given, the hair fell out and the new hair which grew 
was devoid of pigment and considerably altered m 
texture, the normal straight hair of the animal being 
changed to a ^father thinner fibre which appeared 
shghUy cutfy This result must, of course, he at 
tributed to some action of the radiation upon the 
hail* follicles, and the curliness of hair which regrows, 
once the surface has been epilated, is a not uncommon 
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observation in children where epilation of all the hair 
of the head has been purposely brought about The 
doses m the cases mentioned are probably many times 
smaller than those mentioned by the authors 

Sidney Russ 

Bamato Joel Laboratories, 

Middlesex Hospital, 

W 1 


Stellar Structure 

By an unaccountable slip, a numerical error crept 
into our recent communication 1 concerning the nuclei 
of planetary nebulae With the assumed data for a 
typical nucleus, it is the superficial area which is 1/43 
of the sun’s With mass equal to the sun, the mean 
density comes out 400 gm /cm \ and with the probable 
mass 80 suns, as 32,000 gm /cm 3 This is still high 
enough to lustify the classification of these stars with 
the white dwarfs , but degeneracy of the gas appears 
to be only beginning, rather than far advanced 

The suggestion that the nuclei of planetary nebulaa 
are of high density and comparable m physical con- 
dition to the white dwarfs was made by Prof D H 
Menzel, 1 who gave convincing arguments in favour 
of his position We regret that we did not notice this 
in time to mention it in our letter 

The subject has also now been dealt with by 
(lerasimovi? 1 It seems j>OBsible that further additions 
to the list of * white ’ dwarfs which we gave may be 
made from among the O and B stars, in accordance 
with the suggestion of K F Botthnger 4 

Henri Norris Russeli 
R d’E Atkinson 

Princeton University, 

Princeton, New Jersey, 

May 25 

1 Nature. May 2 p 661 

» PubUratxons Astron S oc Par , 38 302 1926 

• The Observatory A pill 
4 Zttis f Astmphyeik, 2 , p 153 1931 


University Representation 

‘ Unfortunately, the case of the universities has 
been weakened by their own action m selecting 
members according to their political complexion 
rather than for their intellectual stature ” (News 
and Views, Nature, May 30 ) 

The abolition of plural voting will inevitably result 
in a decrease (which may be considerable) m the 
number of votes cast in university constituencies 
The Times has represented the expected neglect of 
the university vote as virtual extinction Voting will 
tend to be left to those whose interest m the repre¬ 
sentation of * stature * is strongest, and the ordinary 
politically minded voter with a degree may easily be 
in the minbnty 

Is there no organisation adapted to turning this 
situation to advantage ? The speoial opportunity 
seems to be this The assumed majority will be com¬ 
pact, relatively Bmall, and accessible Its members, 
with special national needs m mind, should'be pre¬ 
pared to excuse their representatives from attend¬ 
ance on those occasions when Parliament is pursuing 
what many of us regard as the merely political game 
The universities* representatives need not; therefore,' 
find their work unduly heavy, although it nnght for 
some time be disooumgingly light i 

Tudor Jones 

University of Liverpool * 
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The Nomenclature of Petrology and Mining 

By Sir Richard Redmayne, K C B 


N OMENCLATURE in the scientific sense may 
best be described as a system of technical 
language by which the objects of any science are 
described, as, for example, the present language 
of chemical science, usually termed the modern 
chemical nomenclature, as distinct from the older 
and less perfect nomenclature Consideration is here 
restricted to nomenclature in relation to petrology 
and mining, and to emphasising the desirability of 
working to secure a uniform and simple system in 
respect thereof, for the variety and complexity pre¬ 
vailing in petrological and mining nomenclature are 
very considerable and hampering 

A first step towards international universality of 
definition and name would be to secure unanim¬ 
ity of name, meamng, and notation nationally 
Great diversity exists at present, especially m 
the domain of petrology — a state of disorder 
which is constantly increasing with the growth 
of terms and expressions As demonstrating the 
doubtfulness or mconclusiveness which persists in 
petrological definition, one may take such well 
known words as ‘ freestone ‘ coal 1 lignite 
and 4 ore \ all terms in very common use in petro¬ 
logical and mimng literature We find that such 
diversity of definition exists in regard to these as 
almost to amount to chaos For example, in the 
county of Durham the term 1 freestone ’ is applied 
to sandstone only, but in the West Riding of 
Yorkshire, to limestone Albert H Fay, of the 
Department of the Interior, United States of 
America, in his “ Glossary of the Mimng and 
Mineral Industry, 1920 ”, describes freestone as 
* any stone, especially a sandstone, that may be 
cut freely in any direction without a tendency to 
split ”, which is perhaps as good and workable a 
definition as could be devised 

In considering the implication of the term ‘ coal ’ 
we are met with a great variety of meanings 
Holmes defines coal deposits as a “ general name 
applied to black carbonaceous deposits, derived 
from accumulations of vegetable debris which have 
been compacted by diagenesis into firm bnttle 
rocks exhibiting a dull or shining lustre ” Fay’s 
description is not in entire agreement with this— 
the reason perhaps being due to a difference of 
definition of ‘ lignite *—for he defines coal as “ a 
carbonaceous substance formed from the remains 
of vegetation by partial decomposition (U S Geol 
Surv ) A solid and more or less distinctly strati¬ 
fied carbonaceous substance varying m colour from 
dark brown to black, bnttle, combustible, and used 
as fuel, not fusible without decomposition, and 
very insoluble In its formation the vegetable 
matter appears to have first taken the form of peat, 
then lignite, and finally bituminous coal The 
latter by loss of bitumen has m some places been 
converted into anthracite or hard coal. Lignite 
gives & brown powder, coal a black , lignites con¬ 
tain a large percentage of water and ash ” 
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Here we have an example of the danger of tacking 
on a description to a definition The description, 
as well as the definition, bristles with debatable 
matter The stages of formation as set out are by 
no means agreed the fact that there is loss of 
volatile hydrocarbons m coal on the application of 
heat does not prove that these hydrocarbons exist 
m the coal in tho form of bitumen, bitumen being 
composed of solid or semi-sobd hydrocarbons 
Some true coals, again, contain a higher percentage 
of ash and of moisture than some lignites 

The term ‘ lignite ’ is used very loosely Com¬ 
monly, all immature coals are called lignite It is 
used to embrace not only true lignites, but brown 
coals also According to Holmes, lignite is dis¬ 
tinguished from brown coal by containing more than 
20 per cent of water, but this is not so Brown 
coals are known which contain considerably more 
than 20 per cent of moisture and some lignites which 
contain less than that amount As a matter of 
fact, lignite is immature coal formed from wood— 
it is found in brown coal deposits—whereas brown 
coal has earthy characteristics and probably owes 
its origin to peat, and lignite to the trees which 
grew where the peat was formed The term beat 
applied to those so called black lignites which 
approximate to true coal—and there are many of 
them—is that adopted by the United States 
Geological Survey sub-bituminous ’ coal 

Tho importance of a correct definition of ‘ coal ’ 
from a legal point of view alone is very great The 
mineral mined at Torbane Hill, in Scotland, will 
be remembered in this connexion It was this 
mineral which Mr Young first used, in 1856, for 
the extraction of paraffin oil, which gave the start 
to mineral oil lamps in Great Britain and was 
extensively exported to the United States of 
America The distillation of oil from this mineral 
led to much litigation The great question was 
whether this mineral was or was not coal The 
bulk of the evidence went to prove that it was not 
coal but a bituminous shale or clay However, 
the use of the term 4 coal ’ was retained The 
litigation was in part between Mr Young and the 
distillers of oil from cannel in England and the 
producers of petroleum in America, and m part 
with the owners of the ground from which the 
mineral was taken 

A commonly accepted definition of ‘ ore ’ is “ a 
metalliferous mineral of economic value ”, and of 
4 ore deposit ’ “ a rock containing a metalliferous 
mineral of economic value m such amount that it 
can be profitably exploited ” But these defini¬ 
tions are inadequate and unsatisfactory, for there 
are ores and ore deposits which, by reason of poverty 
of metalliferous mineral contained in them, or for 
other obvious reasons such as difficulty of transport, 
cannot be profitably exploited at the present time, 
but may, on the exhaustion of richer deposits 
and on improvement m transport, be brought 
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within the category of profitability A better 
definition of ore would be “ A metalliferous mineral 
of economic interest ”, or Crook’s definition in his 
work on mineralogy, namely, “ A metalliferous 
mineral which owes its economic value to the fact 
that it is smelted or otherwise treated to obtain a 
metal ” 

Various attempts have been made from time to 
time to standardise geological nomenclature, not 
ably at the Congr&s G^ologique International in 
Pans in 1901, which, however, succeeded only in 
showing the wide divergence of opimon exist 
ing in that respect, and at which no final de¬ 
cisions were made Holmes, in his book, “The 
Nomenclature of Petrology ”, has taken stock of 
the situation and recorded the existing nomen 
clature in accordance with its current usage in so 
far as Britain is concerned The introduction to 
this work contains an excellent resume of the 
question in relation to petrology With regard 
to ius statement, “at the present time the held 
of petrology still contains many uncultivated 
corners, and, until the whole has become familiar 
ground, existing systems of classification and 
nomenclature must be regarded as on probation 
there must be general agreement, but there will 
be considerable divergence of opinion concerning 
his belief that “ stability will be approached not 
principally as a result of any Committee, inter¬ 
national or sectional, but by the co ordinating 
work of a single petrological genius, whose authority, 
the outcome of his own success and influence, will 
be far superior to the merely temporary and demo¬ 
cratic authority of a Committee ” Jt seems to 
the present writer that a most useful end would be 
served by setting up, in the first instance, national 
committees with the object of securing, nationally, 
uniformity and simplification in naming and 
classification, and thereafter by an international 
committee, compounded of representation from 
the national committees, proceeding to deal with the 
subject internationally Perhaps the aid of the 
League of Nations might, with advantage, tie 
invoked in this connexion 

In regaid to mining, except to the extent where 
the law has stepped in to regulate the industry and 
thereby brought about accuracy, clanty, and 
standardisation of definition, the terminology is 
varied, unsatisfactory, and often chaotic For 
example, the simple word pit * is applied indis¬ 
criminately to indicate a shaft, or a colliery with 
two or more shafts or pits and sometimes even to 
a mine worked by adits Then, again, the word 
4 colliery 1 is used to denote one unit or a collec 
tion of units of production under the same 
management In respect to these, the French 
nomenclature is better tnan ours Another ex¬ 
ample is the diversity which exists regarding the 
terminology applied to a bed of coal * Seam ; 
is the worn used in the north of England, ‘ mine ’ 
inTStaffordshife, and ‘ \ein ’ in Wales Then the 
‘ floor * of a seam is termed ‘ pavement * in Scot¬ 
land and ‘ thill * in Durham and Northumberland 
These and many either examples show the advis¬ 
ability of agreeing among ourselves as to mining 
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nomenclature before entering upon an international 
conclave, and that when we do discuss the subject 
internationally we do so in the first instance on 
broad and simple lines Agreement is far more 
likely to be reached if we do not strain at attaining 
too much m the first instance What is meant by 
this will be made clear by the following example 

Hitherto it has been impossible to institute proper 
statistical comparisons between different countries, 
or make correct deductions in regard to output, 
consumption, and value of minerals, by reason of the 
absence of uniformity in statistical records It was 
in consequence of this that the Imperial Mineral 
Resources Bureau,* in the year 1924, drew up a 
statement of what it conceived to be the essential 
requirements regarding statistical returns from 
different parts of the British Empire Thereafter 
it engaged upon the work of drafting skeleton forms 
in which returns should be made in order to meet 
requirements in the light of the criticisms which the 
Bureau had received These forms were submitted 
to various government departments of Great 
Britain and the Dominions, India, and the Crown 
Colonies for criticism and comments, and the forms 
redrafted to meet the greatest common measure of 
agreement, being then passed to the economic 
statistical branch of the League of Nations 

The ultimate end sought to be reached by the 
Bureau was an ambitious one, namely, to obtain, 
.n respect of each country, statistical returns as 
to (a) production, (6) exports, (c) imports, (d) con¬ 
sumption, (e) value, (/) persons employed at mines 
and quarries, (<?) accidents and health, and where 
possible (h) cost of production, ( i ) wages, (j) work¬ 
men’s compensation It was realised, however, 
that it was not possible to obtain complete and uni¬ 
form statistics under all these heads 

It must be remembered that in connexion with 
returns of production and value, these are in many 
cases given voluntarily to government depart 
ments by the mine owners Thus, m Great Britain 
in the case of minerals, under the Metalliferous 
Mines Act the return of mineral sold is of a volun¬ 
tary character, whereas in the case of coal the 
returns as to production and value are compulsory 
The variations in respect of weight are very great 
even with Engbsh speaking nations, the ton some¬ 
times termed the long ton (2240 lb ), the short ton 
(2000 lb ), and the metric ton (2204 62 lb ) being m 
use The Bureau suggested that within the Empire 
the long ton should be used, except in certain cases 
such as the precious metals, in which the usual 
practice should be followed of giving the weight in 
troy ounces 

The views of the Imperial Mineral Resources 
Bureau have been very largely accepted by the In¬ 
ternational Convention on Economic Statistics held 
at Geneva in 1928, which in itself must be regarded 
as a notable achievement, but it now remains for 
the several countries to implement and bring into 
effective operation the decision of their repre¬ 
sentatives This has not yet been done, though 
more than two years have passed since the date of 
the Convention 

• Now tho Mineral Department of the Imperial IrutUuW 
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Dietary 

S OME account was recently given m these columns 
(Natuek, vol 126, p 963 , 1930) of the results 
of studies of human dietaries in Scotland and 
the United States of America In both, it ap 
peared that the caloric consumption was usually 
adequate, but that the intake of protein and 
minerals was frequently below the standard In all 
such studies, it is usual to take as standards figures 
which have l>een obtained in earlier investigations 
including experiments on metabolism , but it does 
not necessarily follow that these figures are apphc 
able to people accustomed to a manner of living 
different from that under which they were originally 
obtained Careful studies, therefoie, of the actual 
food consumption of families m different classes of 
society may not only point to dietary deficiencies 
but also to the necessity of revising our ideas of the 
adequacy of a diet This does not imply that pro vi 
ous investigations have given enoneous results, but 
merely that a different standard may he necessary 
when the food ordinarily preferred or available differs 
according to the customs of the people studied 
To increase our knowledge of the actual food 
consumption of the inhabitants of Great Britain, 
Cathcart and Murray undertook an inquiry into the 
diet of a number of families in St Andrews 1 All 
classes, nch and poor, were included in the study, 
which comprised 745 persons, or one thirteenth of 
the total population The diet of each family was 
obtained for a period of one week by a skilled 
investigator and the energy value and distribution 
of the calories between protein, fat and carbo¬ 
hydrate, as well as the amount of money spent, 
determined No attempt was made to investigate 
the mineral or vitamin intake, the study being 
confined to the quantitative rather than the qualita- 
ti\e aspect of nutrition In all such work it is 
necessary to express the food requirements of 
women and children as a fraction of that of a man 
the total gives the ‘ man 1 value for the family The 
figures actually used were based on those given by 
Lusk and Atwater At the same time, it is also 
necessary in a week s study to make allowances for 
absences from meals or the presence of guests The 
‘ man 1 value per family in this investigation was 3 37 
and the ‘ diet man ’ value 3 51 The correctness or 
otherwise of the coefficients used for the ‘man ’ value 
of women and children will be discussed later 
The average of all the figures showed a caloric 
consumption of 3119 per man per diem, obtained 
from 89 gm protein, 119 grn fat, and 411 gm 
carbohydrate, the distribution of the calories be¬ 
tween the proximate principles being 11 per cent 
from protein, 35 per cent from fat, and 54 per cent 
from carbohydrate These figures agree with those 
obtained previously in Great Britain and the United 
States, but differ from those of the standard diets 
of Voit and Rubner in the smaller consumption of 
protein and the much greater intake of fat This 
vanation appears to be a national characteristic and 
has little relationship to income, occupation, social 
standing, or season 
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Surveys 

Thus, when the families were grouped according 
to total weekly income, it was found that the 
caloric intake per man was greater the higher 
the income, the increased calories were obtained 
chiefly from fat and to a lesser extent from protein 
The latter accounted for 11 pet cent of the total in 
all groups, so that the low consumption of this 
dietary constituent appears to be due to choice and 
not necessity It was also clear that the number of 
calories obtained pei penny spent increased as the 
income of the family felt 

When the families were ai ranged accoiding to 
their occupation, it was found that the sedentary 
worker consumed more food than the artisan As 
obesity is not common among the well to do, the 
excess calorics must be metabolised, probably ui part 
by the normal metabolism and nutrition being at a 
higher level than m the poorei sections of the popula¬ 
tion and in part by the habit of \iolont overuse 
Comparison of the diets of families of the same 
occupation showed that they varied considerably, 
apparently from variations in taste and appetite 
The adequacy of a family diet ih reflected in the 
state of nutrition of the child*en, which was found 
in this study to lie usually satisfactory , in fact, m 
the better-class families the ohildrt n were above 
standard and only m those of the tuiemploved weie 
they below The variations from standard affected 
the height moie than the weight, and the authors 
consider it probable that hereditary influences play 
a veiy considerable part in the subnormahty of the 
children of the unemployed, as in the greater height 
of those of the better class families 

One other point must be referred to the man 
value ’ coefficient implies that all membeis of the 
household vary their caloric intake in accordance 
with the value given to the man , this is piobably 
not correct, and the point is of considerable im¬ 
portance when the diet is at the lowei level of 
adequacy Examination of the actual food con¬ 
sumed by the different members of a fen families 
showed that the man might consume 12 per cent 
more calories than was indicated by the ‘ man value ’ 
figure, made up from a 19 per cent increase in the 
protein and a 25 per cent increase in the fat intake , 
the mother, on the contrary, obtained the bulk of 
her calories fiom carbohvdrate As a lesult of this 
work, a new set of family coefficients is tentatively 
proposed, somewhat lowei m general than those 
actually used in tins research 

It may be of mteiest to refer briefly to another 
dietary study earned out under very different 
circumstances on another race 2 The natives of 
Nigeria studied have a high death rate and a low 
birth-rate with an almost stationaiy population 
they are undernourished, being below the white 
standard in both height and weight , they Bhow a 
low resistance to disease, anaemia and intestinal 
toxaemia are common, and epidemics take a 
severe toll The staple diet consists of two cereals, 
guinea corn and pearl millet, with varying amounts 
of green leaves, friut, partly cooked meat, sour milk* 
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and ground-nut oil The diet is deficient in protein, 
salts, especially calcium and iron] and vitamins 
Biochemical investigations showed that the blood 
sugar was above and the serum calcium below 
the generally accepted standards the urea and 
chloride output in the urine were low, indicating a 
subnormal consumption of protein and chlonne 
The protein intake was of the order of 85 gm per 
diem, whereas with such biologically poor proteins 
as those from guinea com and millet, at least 
110 120 gm should be considered the minimum 
necessary It may be pom ted out that the total 
amount of protein consumed by the Hausa is about 
the same as that taken by the population of St 
Andrews , but the latter obtain their supply from 
both animal and vegetable sources, whereas the 
former utilise mainly cereal proteins of poor bio 
logical value McCulloch makes several recom¬ 
mendations for improving the diet of the Hausa 


more milk should he drunk and the breed of cattle 
unproved by supplementing the deficiencies in their 
diet, the protein of the ground-nut should be eaten 
and not discarded as at present, 15-25 per cent 
ground nut flour, containing not more than 5 per 
cent oil, being added to the ordinary flours used , 
the salt consumed should contain small amounts of 
iodine, and the consumption of green leaves should 
be increased By these means, the protein, salt, 
and vitamin deficiencies could be overcome and the 
nutrition and resistance to disease of the population 
markedly unproved, without any great interference 
with their present dietary habits 

1 Medical Reao&rch Council Special Report Series, No 151 A 
Study In Nutrition an Inquiry into the diet of 154 families of St 
Andrews By E P Gathcart and AMT Murray, aaalated by Mias 
M Shanks (London U M Stationery Office, 1031) 1j net 

* An Inquiry into the dietariea of the Hauaaa and Town Fulanl of 
Northern Nigeria with some observation! of the effects on the national 
health, with recommendations arising therefrom By Or W K 
Mot ulloch Wctt African \fahcal Journal , vol 3 , 192&-30 


James Clerk Maxwell, 1831-1879 


I N the history of science, names such as those of 
Galileo, Newton, Faraday, Darwin, Helmholtz, 
and Kelvin stand out like the peaks of a great range 
of mountains amid the surrounding lesser heights 
One such name is that of Maxwell, the centenary 
of whose birth falls on June 13, and to whose 
memory homage will be paid at Cambridge in 
October by Profs Einstein, Planck, Langevin, 
and others Maxwell’s work belongs to the third 
quarter of the nineteenth eentuiy, and fifty eight 
years have now passed since the appearance of nis 
“ Treatise on Electricity and Magnetism ’ , but the 
passing of time has shown much of his work to be 
of fundamental importance, and there is no in¬ 
vestigator of physical subjects who does not owe 
something to him He died at the age of forty- 
eight, when in the prune of life, a man loved and 
honoured by all who knew him, for the kindliness 
of his disposition and the charm of his character 
Of his writings, it has been said that every one of 
them is stamped with the subtle and unmistakable 
impress of genius 

Maxwell was bom in Edinburgh and was an 
only son His mother died in 1839 and his father 
in 1856 The family name was originally Clerk, to 
which Maxwell had been added, thus becoming 
Clerk Maxwell, but while this is the correct form, 
it is by the second of the names that Maxwell ir 
generally known Without the remarkable pre¬ 
cocity of Young or Rowan Hamilton, Maxwell 
showed the possession of unusual powers at an 
early age, ana as a schoolboy attending Edinburgh 
Academy he wrote a paper on oval curves At the 
age of sixteen he entered the University of Edin¬ 
burgh, being taught mathematics by Kelland, 
physics by J D Forbes, and logic by Sir William 
Hamilton Three years later he left Edinburgh for 
Cffmbndge, wfeere, after a term spent at Peterhouse, 
he entered Trinity College, having Hopkins as tutor 
In 1854 he graduated as second wrangler and Smith’s 
prize-man, Routh being senior wrangler and tying 
with him fer the Smith’s Prize In October the 
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following year, Maxwell was made a fellow of 
Trinity (Allege, and in December published his 
first paper, on “ Faraday’s Lines of Force ”, a 
subject which was to engross much of his attention 
for the rest of his life 

From Cambridge, Maxwell went first to Marischal 
College, Aberdeen, and then to King’s College, 
London, holding 111 both institutions the chair of 
natural philosophy Four years were spent in 
Aberdeen and five in London, and to those years 
belong his memoirs on colours and colour-blind¬ 
ness, on the dynamical theory of gases, on the 
motion of Saturn’s rings, and also his classic 
paper on a “ Dynamical Theory of the Electro 
magnetic Field ”, read to the Royal Society on 
Dec 8, 1864 It was this paper to which the 
attention of Hertz was called by Helmholtz, just 
when Hertz was on the threshold of his fruitful 
investigations of electro magnetic waves 

From London, m 1865, Maxwell, who had suffered 
from serious illness, retired to his estate in Dumfries 
shire—only, however, at the end of about five 
years to become the first professor of experimental 
physics at Cambridge His inaugural lecture was 
delivered on Oct 25, 1871, and on June 16, 1874, 
the now famous Cavendish Laboratory, erected by 
the seventh Duke of Devonshire, then Chancellor 
of the University, was opened Maxwell’s great 
“ Treatise on Electricity and Magnetism ”, “ one 
of the most splendid monuments ever raised by the 
genius of a single individual ”, was published m 
1873 , in 1878 he delivered the Rede Lecture, and 
just before his death, which occurred at Cambridge 
on Nov 5, 1879, he had completed the editing of 
the electrical researches of his great forerunner, 
Henry Cavendish “ The Life of Maxwell ”, by 
Campbell and Garnett, appeared in 1882, his 
“ Scientific Papers ”, edited by Niven, m 1890, 
and in 1896, Sir Richard Glazebrook published 
his book “ Clerk-Maxwell and Modem Physics ” To 
Sir Richard Glazebrook we also We the account of 
Maxwell in the “Dictionary of National Biography ” 
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Prof Raoul Gautier 

CIENCE had lost a distinguished member, and 
English geodesists and astronomers a friend, 
in Raoul Gautier, who died on April 19, at Geneva 
Raoul Gautier came of a family which has served 
Swiss and international science for many years 
We find Jean Gautier, for example, professor of 
philosophy and physics at the University of Geneva 
in the beginning of the eighteenth century An 
account of his observation of the eclipse of the sun 
in 1706 appears in Philosophical Transactions (vol 
25, No 306, pp 2241-2246) In the early years 
of the nineteenth century another Gautier, Jean 
Alfred, was beginning to make his name as an 
astronomer To him is due the present Geneva 
Observatory built in 1830, although Arago seems 
to have shared to some extent the responsibility 
for it, in so far as his comments on the previous 
observatory did not lack candour In 1842, Emile 
Gautier was collaborating with Airy in the observa 
tion of another eclipse We hear of Emile m 
London, Oxford, and Cambridge He is not, per¬ 
haps, the only one who records a disinclination 
“ pour parler d’affaires ” after an excellent lunch 
in Tnmty In 1883, after a truly international 
training, he took charge of the Observatory, and he 
is, perhaps, as well known as a meteorologist as an 
astronomer A point v. hich impressed his country¬ 
men, as well as his foreign colleagues, was that 
humanity and helpful understanding which stood 
both himself and his wife m such good stead during 
his term of office 

Raoul, their son, was boi n in 1854 His education 
was singularly complete on the physical as well 
as on the mental side He travelled early, learnt 
English and German when young, and studied the 
classics, as well as mathematics, anatomy, and 
zoology He was a fencer, a mountaineer, and a 
horseman He became a man of the world with a 
singular charm of mannei, at the same time as he 
laid the foundation of his scientific career When 
master of arts, he took up the family tradition of 
astronomy 

Five years at Leipzig, education and friendship 
from Bruhns, Frederic Zoellner, Neumann, and 
other mathematicians, a visit to Uppsala, where 
Struve presided over a meeting of the Astronomische 
Gesellschaft, and where he met Gylden, Sohbnfeld, 
and Backlund, began to polish the expert Gautier’s 
first essay in journalism was a report for the Journal 
de Oenive on this Uppsala meeting His next 
undertaking was a study of planetary orbits (an 
inherited taste), and it was certainly a ‘ gros 
travail 1 to observe, to oompute, and to analyse the 
facts that led to the publication of “ La Com&te 
pteodique de Tempel 1867 II, ^fcude consacr^e 
sp&ialement aux apparitions de 1873 et de 1879 ” 
This planet was not altogether a happy one for 
Gautier The strain of calculation brought him his 
doctor’s degree, but cost him two years of enforced 
rest In 1885, we find him once more engaged m 
with Hie considerable influence of Jupiter’s 
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neighbourhood upon the same planet Astrono 
mxsche Nachrtchten, the Comptea rendus , and 
Archives des Sciences physiques el natureUes con tarn 
the results of his labours on the hoped for re¬ 
appearances of 1892,1898, and 1905 Unfortunately, 
the planet did not reappear 

In the ’eighties, Gautier frequently visited the 
Neuchatel Observatory to work with its director, 
Hirsch In 1887, Gautier secured his doctor’s 
degree in mathematical science At thirty three 
years of age, with three children, and three branches 
of mathematical science in which to qualify, Gautier 
confessed to a lack of that elasticity one expects of 
twenty, but he secured his degree, and in 1889 suc¬ 
ceeded to the chair of astronomy and the director¬ 
ship of the Geneva Observatory In 1885, he was 
given the chair of physical geography, re-established 
in that year after a penod of eclipse We hnd him 
more interested perhaps in meteorology and oceano¬ 
graphy than in morphology At this time, Gautier 
was professor at the University, secretary of the 
faculty of science, and secretary of the senate He 
was Vice Rector of the University from 1916 until 
1918, and Rector from 1918 until 1920 

An evidence of Gautier’s activ lties in the ’nineties 
is contained in “ Le Service chronom<5trique k 
l’Observatoire de Gen&ve et les concours de Geneve 
avec une £tude des ^preuves institute}dans d’autres 
observatoires ” This side of his work has found 
recent expression in the new Salle des Chrono 
metres (1924) 

In 1900, Gautier observed the eclipse in Algena, 
and in 1905 was with Sir Norman Lex kyer in 
Majorca, where they had the mortification of finding 
had weather whilst Algena lemamed clear and fine 
In 1908, important spectroscopic observations on 
Morehouse's comet, and m 1909-10 Halley’s comet, 
must have brought him back, with satisfaction, to 
his first Jove, whilst Nova Persei, No\a Aquila?, and 
Nova Gygm he found “ fort inttfiessantes ” 

As a meteorologist, Gautier began to install new 
apparatus in the Geneva Observatory in 1897 For 
many years he was engaged m the study and com- 
panson of meteorological observations, pnor to 
1926, made in the vicinity of Geneva 1912 was 
almost wholly devoted to this end, and his results 
—not, unfortunately, final—are given in Archives , 
vols 31 and 32 His interest in meteorological 
observation at the Great St Bernard (where he 
installed a Fuess barometer m 1903) and his 
arrangements for pilot balloon observation will not 
he forgotten, nor will his services m the creation of 
the observatory at the Jungfraujoch In this latter 
enterprise he was able to count upon the generosity 
of fellow townsmen, who knew now to appreciate 
his servioes and contribute to his undertakings 
Gautier must have felt his retirement m 1928, but 
he was confident m his successor, and glad, in a 
measure, to relax the strain His public services had 
been great He was consecutively member, secre¬ 
tary, and head of the Swiss Geodetic Commission 
An active member of the old International Geodetic 
Association, he worked with Ferrero, Bakhuysen, 
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Amllaga, and Helmert Copenhagen, Budapest, 
London, and Cambridge saw him at their meetings 
It was at the London Conference of 1909 that he 
first became well known to British geodesists 
Those of us who recall that Conference, at which 
Baron Edtvhs also first made himself generally 
known, look back with regret on his manlj figure 
and peculiar charm During the War, he acted as 
president of that geodetic association of neutral 
countries which helped to keep international enter¬ 
prise alive In 1920, he was chosen to represent his 
country on the International Geodetic and Geo 
physical Lmon We met him at Home, at Madrid, 
and at Prague, and the memory we shull letain of 
him is that of a courteous, statesman like gentleman 
whose ripe judgment and unfailing interest were of 
quite exceptional value to the Union 

Gautier was elected vice president of the Geodetic 
Section of the Union in 1922 He was president of 
the Swiss National Committee for Geodesy and 
Geophysics , piesident of the federal meteoro¬ 
logical committee, and a member of the inter¬ 
national committee of weights and measures It 
does not surpuse one that ho was also the chief 
engineer of the 1st Corps of the Swiss Army We 
bid good bye, then, to as versatile a man as modern 
science can show, and to one whose jiccuhar social 
and administrative gifts were of the gieatest help 
m any international gathering 

Dr Frhifkkk Mi iu 

In the death of Di F Muu, which occurred on 
Ma> 13, entomology loses one of its keenest and 
most experienced devotees Born in 1872, Frederick 
A (« Muir served in his early life with the Eastern 
Telegiaph Company and was stationed during dif 
ferent times at various localities on the eastern 
shores of Africa and also at Aden 

Being an ardent entomologist from boyhood, 
Muir s tropical experience broadened and interfBihed 
his great natural ability as a student of insect life 
It was while he was still in the telegraph service 
that he first came into touch with the late Dr 
David Sharp In 1905 it was through Dr Sharp s 
influence that Muir adopted entomology as a 
profession and joined the scientific staff of the 
Hawaiian Sugar Planters’ Association in Honolulu 
The worst troubles of the sugar cane growers in 
the Hawaiian Islands were imported insect pests, 
and it fell to Muir to explore many lands in order 
to discover the native countries of these pests, with 
the object of investigating their indigenous enemies 
In this work Muir made repeated and often ex¬ 
tremely arduous journeys to such lands as Japan, 
China, the Philippines, Formosa, the East Indies, 
Queensland, and other parts 

Few naturalists of recent years have had-the 
same intimate knowledge of the Malay Archipelago 
as Muu* His duties took him on more than one 
occasion to Jarva, New Guinea, Araboma, Ceram, 
and other of the islands, where he had to face 
hardship and sickness, and to work under lm 

S revised conditions of the most primitive kind 
[uir fortunately lived to see the results of his work 
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on biological control bear abundant fruit Th< 
predaceous Capsid bug Cyrtorhmua mundulna dis 
covered by him in Fiji and Australia in 1919 wai 
the agent which finally achieved oomplete economu 
control over the sugar-cane leafhopper His worl 
on the Taehinid fly, Ceromasm sphenophori , which 
after much journeying, he eventually obtained lr 
New Guinea, has been the major factor in the sub 
jugation of the cane borer weevil Perhaps hu 
most striking success in the field of biological con 
trol was his introduction of the solitary wasp ScoIiq 
manihcp from the Philippines into the Hawaiian 
Islands, in 191(3, wheie it achieved, in a remarkably 
short time, a high degree of control over the 
Anomala beetle 

Muir s pioneer work m the field of biological 
control has had an enormous influence over the 
piospenty of the Hawaiian Islands, wheie his name 
is very widely known His interest m entomology 3 
however, covered almost all fields of the subject 
On the taxonomic side he became the recognised 
authority on the difficult group of the Fulgoroidea 
His skill in minute dissection led him to exploie 
various aspects of morphology, and his fundamental 
study, in conjunction with Dr David Sharp, on the 
genitalia of Coleoptera is a standard monograph 
In Ins travels Muir had little oppoi tunity to publish, 
and his many papers were mostly written during 
periods at headquarters or while on leave In the 
few years of his retirement at Warnham, in Sussex, 
he took full advantage of the opportunity for 
unfettered research Severe illnesses, however, 
incapacitated him for much of the time but his 
optimism led him to plan work for the future 
Long subjection to tropical conditions unquestion¬ 
ably sowed the seed of illnesses that led to his 
piematuie death One of the last published con¬ 
tributions from his pen was in the form of a letter, 
dated May II, entitled ‘ Disease in Nature ”, which 
appeared in these columns so recently as May 23 

At the time of his death, Muir was still a member 
of the scientific staff of the Hawaiian Sugar Planters’ 
Association, his services being retained in a con¬ 
sultative capacity In 1918 he married Miss Mar¬ 
garet Anno Sharp, third daughter of Dr David 
Sharp, and leaves one son A few yea^s ago he 
received the honorary degree of D Sc from the 
University of Hawaii, and in 1930-31 he was a 
member of the council of the Entomological Society 
of London, being a vice president for the year 1930 
_ ADI 

We regret to announce the following deaths 

Prof T P Church, emeritus professor of civil 
engineering at Cornell University, on May 7, aged 
eighty years 

Prof Louis Dollo, professor of geography and 
animal palaeontology in the University of Brussels 
and curator of the Royal Museum of Natural History, 
on April 19, aged seventy four years 

Mr T T Gray, president of the Gray Laboratories of 
Newark, New Jersey, known for his work inpetroleum 
technology, on April 27, aged forty nme year$. 

Mr O T Heycock, FRS, Goldsmiths' reader m 
metallurgy in the University of Cambridge and Prime 
Warden, of the Goldsmiths’ Company in 1922, on 
June 3, aged seventy two years 
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Dit C Davison, author of “ A History of British 
Earthquakes ” and other important works on seismo¬ 
logy, writes “ With the reports of the first day 
only before us, it is difficult to give a satisfactory 
account of the greatest earthquake that is known to 
have disturbed Great Britain, on June 7 It is clear 
from them, however, that the earthquake was not of 
British origin, and it is fortunate indeed that the 
epicentre of so strong a shock lay far out in. the 
North Sea For the exact position of the centre or 
of the region from which tho first vibrations proceeded, 
we must rely almost entirely on seismographic evi 
donee Some slight damage, such as the fracture or 
overthrow of a few chimney stacks, occurred at several 
places in the east of Yorkshire, such as Filey, Bridling 
ton, Beverley, and Hull , at a few in the north of 
Norfolk, such as Wighton (near Wells), t romer, and 
Shermgham With materials so scanty, it is impossible 
to fix the epicentre with precision, but it maj lie 
about iat 54° N, long 2|° E, or about 115 miles 
east of Hornsea in Lincolnshire ” 

“ The area over which the shock was felt includes 
quite half of Scotland from Elgin on the north, the 
IhIo of Man, the whole of Wales with the exception 
perhaps of Pembrokeshire and Carmarthenshire, and 
all England but Cornwall, Devon, and part of Somer 
set In France it was observed at Cherbourg, near 
Lille, and at Calais*and Dunkirk , in Belgium, at 
Brussels and Os tend , m Holland, at the Hague, 
Haarlem, and Amsterdam, and in the south of 
Norway Thus, the disturbed area can scarcely have 
been less than 760 miles long from north to south 
and 480 miles wide, or have contained loss than 
280,000 sq miles, that is, more than twice as much 
as that of any known British eaithquake 

It was a happy thought that the rcctoiial acldiess 
of hir Aithur Keith to the students of Aberdeen, 
delivered on June 6, should have been associated with 
the celebrations connected with the 500th anniversary 
of the bnth of Bishop Elphmstone, the founder of 
the University Sir Aithur took as the subject of his 
discourse ‘‘ Ihe Place of Prejudice in Modem Civilisa 
tion ” He illustrated the significance of the opposing 
and vet overlapping mental charai tensities generally 
spoken of os ‘ mind * and 4 heait \ the latter resident 
m the basal centres of the bram, the appetites anil 
desires, the zest for life, unreasoned likes and din 
hkos—m a word, our prejudices These prejudices, 
local and national, are traceable to the prehistoric 
world, where the tnbal sense was Nature’s way of 
ensuring an isolation in which new traits could be 
developed They are an integral part of human 
nature the strength of nations which have not per 
nutted the heart to overrule the head To ignore 
these prejudices is impossible, to root them out is 
to sacrifice a natural birthright So tho universal 
brotherhood of man is seen to be as impossible of 
attainment, and even as undesirable, as the Determin 
ism which, given a free hand, would makeJSuropo 
again a vast conglomeration of warring tnbal states 
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Both reason und prejudice must bo allowed a place 
m national policy , but the place of prejudice in 
modem civilisation should be that of servant, not of 
master 

Dr Whtfplf of Kew Observatory, was among 
those Londoners who saw a great arc of light in the 
north eastern sky late on the evening of June 4, 
and he has kindlv furnished some notes on the 
phenomenon as seen from Chiswick The curvature 
of the arc was very slight, but was unmistakable 
when it was viewed against a straight edge Its 
general appealance was like that of a rainbow, but 
without the colours of the ordinary rainbow Had 
the sun or moon been piesont in tho sky tho phono 
menon would at first have been regarded as one of the 
many forms of solar or lunar halo, but its movement 
during the time that Di Whipple obseived it was 
sufficient to show that tins was no halo At 10 30 p m 
(21 h 30 m GMT) it i ear lied above the star Vega, 
but by 10 43 pm was 11° below that star at its 
highest point At 10 56 P u it passed through 
alpha Cygni at 11 4 pm just befoie low clouds 
hid it from view, 9 J lower r \ he bicadth of the arc 
was about 2°, that is to sa\, about four times the 
diametei of the sun oi moon 

A( cordincj to information published in the Daily 
Weather Report of the Meteorological Office, Air 
Ministry, there was some cirrus cloud earlier m the 
evening moving from about south west Measure 
monts of upper air temperature made at South 
Famborongli showed that conditions aloft were 
warmer than is normally the case even two months 
later, when th( tmpospheie is generally at its warmest 
Tins warmth might have botn (xpe< ted, fiorn the 
fact that a d< ep depiossion had been neaily stationai y 
to the south west of fi eland forseveial days, causing 
northward movement of tropical an m front of it 
The progressive lctieat of the aic towards the north¬ 
east honzon is consistent with the idea that the 
arc may have been some abnormal development of 
the cirrus clouds wluc h weie dnfting in that direetion 
Such a c loud might maik the boundary of air currents 
of different ongm probably in the circumstances, 
both drawn fiom lower latitudes If anyone is able 
to furnish an account of obseivations similar to those 
made by Di Whipple hut at some distance from 
London, it might he possible to determine the height 
of the arc, which would probably be from four to 
six miles, if it was formed of cirrus cloud 

President Kari T Compton of the Massachusetts 
Institute of Technology has boon awarded the Hum 
ford Medal of the American Academy of Arts and 
Sciences The award is made in recognition of Dr 
Compton’s contributions in the field of therm ionics, 
the study of election emission from hot filaments and 
cathodes, and in spectroscopies, the study of matter 
by means of light waves Formal presentation of the 
medal will he made at the meeting of the Academy 
next autumn Dr Compton is the thirty sixth 
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recipient of the Rumford Medal, his brother, Dr 
Arthur H Compton, was awarded the medal in 1027 
The Rumford Fund of the American Academy of Arts 
and Sciences was established in 1706 by Benjamin. 
Thompson, the great physicist, who was a native of 
Massachusetts, and later became Count Rumford of 
Bavaria He was the foundei of the Royal Institution 
The Rumford Medal is awarded to authors of the most 
important discoveries or useful improvements in light 
and heat, in any pait of Noith America or in the 
American islands 

It is with pleasure that we offer our congiatulations 
to Sir Oliver Lodge who attained his eightieth birth 
day on June 12 In doing so, we identify ourselves 
with the good wishes of the whole scientific world, 
since, during the last sixty years, Sir Oliver has not 
only built up for himself an international reputation 
for original conceptions and research in physical science 
but also as a brilliant expositor of scientific facts and 
principles His work has been recognised in a number 
of honours whuh have been conferred upon him by 
universities and other learned bodies In 1898, he was 
awarded the Rumford Medal of the Royal Society, in 
recognition of his researches on radiation and on the 
relations between matter and ether The discovery of 
electro magnetic radiation by Hertz was eontempor 
ancous with the woik earned out by Sir Oliver Lodge 
on tho surging or oscillatory character of the trans¬ 
mission of electric discharges along wires He did 
much to make known in (lit at Britain the bnlliant 
achievement of Hei tz, and added much to our know 
ledge of tho subject by his own investigations 

Following tins epoch making work, bir Oh ver Lodge 
engaged himself with an investigation of the pheno¬ 
mena presented by Rbntgen rays and the circumstances 
under which these rays are produced With these 
fundamental observations, he has earned on, for several 
decades, his contributions to our knowledge of radia¬ 
tions in ether, and also made suggestive speculations as 
to the properties of the ether itself The work of Hir 
Oliver on radiation, mat tor, and ether and its correla 
tion with the works of such well known contemporary 
workers as Hertz, Michelson, and Morley is too familiar 
to call for auy emphasis at present His researches 
into psychical phenomena began at a slightly more 
recent date The spiritual world whic h Sir Oliver con¬ 
siders to interact with the material, yet is not of it, 
has claimed his attention for a considerable time His 
stimulating address before the British Association in 
the Manchester College Chapel at Oxford in 1926 em¬ 
phasised the necessity for a more scientific examina¬ 
tion of these ‘ phantom wails * between the two worlds 
His exposition of his own views on efforts to find a 
place for hfe and mind beyond the world of physios, his 
fair discussions of the views of others, and his attractive 
methods for presenting his material, both in Writing 
and in speech, have succeeded in giving him an 
elusive plac^ in the scientific world 

Tmjb Royal Research Ship Discovery II reached Lon- 
don-on June 5, after a commission in the South Atlan¬ 
tic and Antarctic which lasted about eighteen months 
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The scientific work accomplished includes extensive 
observations on the biological and hydrological con¬ 
ditions in the southern whaling areas and generally m 
the South Atlantic In each of the two seasons spent 
in the south, an intensive survey has been made of 
the South Georgia grounds, with other observations 
covering the whole of the Dependencies of the Falk¬ 
land Islands, and the value of the results has been 
enhanced by the fact that these two seasons have 
differed very widely in respect of ice conditions 
Sectional lines providing very full data on both 
plankton and hydrology have been run between the 
Cape of Good Hope and the ice edge, and from the 
South Sandwich Islands to lat 15° N , while the ice- 
edge, a favourite resort of the whalers, has been 
examined almost continuously from Bouvet Island 
in the east to lat 101° W , a distance of about 2600 
miles The Discovery II has also carried out coastal 
surveys of the South Sandwich Islands, Bouvet Islands, 
and pa its of the South Shetland Islands and South 
Georgia Good results have been obtained with the 
Admiralty pattern of echo sounding apparatus, with 
which many thousands of deep water soundings have 
been taken The work is controlled by the Discovery 
Committee, appointed by the Secretary of State for 
the Colonies It has been earned out under the 
direction of Dr S Kemp, with Comm W M Carey 
R N (retd ), in executive command 

By television is meant the transmission to a distant 
station by electrical means of moving scenes, which 
are viewed at the station practically simultaneously 
with their original occurrence Although it has been 
talked about for nearly fifty years, it is only six years 
ago since Mr J L Baird proved that it was practical 
Since then rapid progress has been made notwithstand 
ing the great difficulties that had to be overcome 
Quite recentl Vi screens have been shown in the theatre, 
and the audience has seen and heard people at a great 
distance away addressing them From the commercial 
point of view a great step will be made in advance if 
people can see sporting events - races, football, cncket 
and tennis matches, ceremonial processions, etc —on 
the apparatus in their own rooms and hear also an 
expert announcer describing them We learn from 
the Tunes of June 4 that the Baird Television Com¬ 
pany, in co operation with the BBC, broadcast a 
television transmission of scenes from the Derby It 
included the parade of horses before the start and 
the scene at the winning post during the race This is 
the first attempt in Great Britain or any other country 
to secure a television transmission of a topical event 
held in the open air, where artificial lighting is impos¬ 
sible The engineers considered that the transmission 
wad a success, and, more important still, they con 
sidered that it was quite possible that the outstanding 
interference difficulty with other transmissions could 
be overcome As the art of television has had to over¬ 
come many difficulties, including the apathy of elec¬ 
tricians, we are glad that real progress is at last being 
made 

Jambs Cuebjc Maxwell was been on June 13,4813. 
The celebrations of his centenary are to M held in 
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Cambridge on Oot 1 and 2 of this year, following the 
Faraday celebration and the centenary meeting of the 
British Association in London Delegatee have now 
been nominated by the principal academies of the 
world and by the home universities , it is expected 
that about one hundred and fifty delegates will be 
present The celebrations will open with a ceremony 
in the Senate House, when the delegates will be wel 
corned and a memorial lecture delivered by the 
Master of Trinity Receptions will be given later at 
Peterhouse and St John’s College On Oct 2 ad¬ 
dresses will be given by Prof M Planck, Sir Joseph 
Larmor, and Prof P Langevin There will be a 
luncheon in Corpus Christi College, and, in the after 
noon, addresses by Sir James Jeans and by contem 
poranes of Maxwell and a display of Maxwell ap 
paratus and manuscripts in the Cavendish Laboratory 
The celebrations will conclude with a banquet in 
Trmity College Hospitality for delegates and guests 
of the University is being provided by the Colleges 
The University Press will publish a Maxwell Com¬ 
memoration Volume, containing the addresses given 
at the celebration, with a contribution from Prof 
Einstein The Dean and Chapter of Westminster 
Abbey have given permission for a memorial tablet 
to Maxwell to be placed in the Abbey It is hoped 
that a tablet to Faraday will be placed at the same 
time, and that the two will lie together by Newton’s 
tomb 

The issue by the British Association of a catalogue 
of the objects m the Memorial Rooms of Down House, 
Darwins home at Famborough, where he lived and 
worked for almost forty years, will be widely appreci 
ated m view of the approaching centenaiy meeting 
of the Association in London Doubtless many of 
those who attend the meeting, esf>eciallv from ovei 
seas, will be glad to avail themselves of the oppoi- 
tunity to visit this interesting and mipressiv e memorial 
of ‘ one of the greatest men of all time ” Mr Buxton 
Biowne, the curator and genoious donor of Down 
House to the British Association, “ to be held in 
(ustody for the nation ”, has restored the Memorial 
Rooms as nearly as possible to the state in which 
they were when Darwin lived there Much of the 
furniture m original, and, thanks to the geneious 
assistance of members of the Darwin family and 
admirers of Darwin, the pictures and other objects 
and the articles which Darwin had in daily use are 
here in what was formerly their accustomed place 
Among the latest acquisitions are selections from the 
letters (in facsimile) from Darwin to Fritz Muller, the 
German naturalist, who was Darwin’s correspondent 
m Brazil between 1865 and 1882 These letters were 
acquired m 1929 by Prof H Fairfield Osborn, of the 
American Museum of Natural History, New York, 
Prof A C Seward, professor of botany in the Univer¬ 
sity of Cambridge, has recently expressed his intention 
of placing on loan at Down House the major part of 
»the Darwin Library, which was bequeathed by Sir 
Francis Darwin to the professor of botany in the 
University for the time being The catalogue, which 
hag been prepared by Mr Buxton Browne and the 
secretary of the British Association, give* brief 
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historical and descuptive notes on the house and 
grounds, and is illustrated Its price is sixpence 

The subject foi the Fnday evening discourse at 
the Royal Institution on June 5, by Prof E W 
MacBnde, was “Habit—the Duving Force in 
Evolution” Prof MacBnde stated that evolution 
means the gradual growth of one species of animal 
into another All the available evidence shows that 
it has been an exceedingly slow process , and our 
knowledge of its actual course must be based on 
indirect evidence, for the amount of evolution 
observable during the span of a human lifo is in¬ 
finitesimal Theie are only three reliable guides to 
ovolution, namely (a) the relation to one another of 
local races within the species (6) so called lineage 
series of fossils where change in the same animal is 
observed as we ascend through a senes of beds in 
the same locality , (r) the life histories of individuals 
All three classes of evidence whan analysed \ield the 
same result, that the individual steps in evolution 
are coirelated with and caused by changes of habit 
the life history of the individual in its oiigmal form 
is seen to consist of supei posed memories of a series 
of different habits That animals foiced to live under 
different conditions and to accept diffoiont food from 
that to which they are accustomed acquire niw habits 
and that these habits on< e formed are in some measure 
passed on to their descendants, has been pioved by 
the experiments of Duckham on the white butterfly, 
by those of Heslop Haruson on the gall fl\, and by 
those of Nutt all on the louse When by constant 
repetition a habit becomes deeply engrained in the 
hereditary constitution, the structure becomes per 
manently modified, because all structure is due to 
growth and habit affects growth It is suggested 
that as new habits imply the reaction not of a single 
organ but of the animal as a whole to a new situation, 
this reaction causes the deposit of some substance in 
all the nuclei of the body, including the nuclei of tho 
germ cells When the germ cell nuclei become active 
from the new animal, this deposit is emitted at the 
proj>er penod of development and affects growth 
and, through growth, structure 

In connexion with the International Colonial 
Exhibition which is being held this year in Pans and 
was recently opened by the President of the Republic, 
a Congr&s International du Bois et de la Sylviculture 
is to be held on July 1-5 During this period there 
will be a day’s excursion to Havre, and various 
receptions and so forth On July 6, a seven days’ 
excursion will be begun, to visit some of the finest 
alpine forests in Savoie, Dauphin^, anti Provence 
The work in Pans will be undertaken in morning and 
afternoon sessions of the several groups into which 
the Congress will be divided Tho aim of the Congress 
IS to collect together all those who are in any way, 
either as owners, forest workers (State forest officers 
and othei-s similarly employed), or commercial in¬ 
dividuals, interested in the management of forests 
or in utilising forest produce , at one or other of the 
sections it will be possible to study economic, technical, 
industrial, and commercial questions which affect 
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forest management , as also international conventions 
which may assist in the bettei distribution of forest 
produce, in standardisation, and ho forth The Con 
gress will consist of Fiench and foreign members 
anrl associate membeis Members may submit papers 
to be read and discussed at the Congress The Front h 
language will be the only one used at the sessions, and 
repoitK will be published in that language only The 
Congress is oiganised by the Touring (dub do France, 
under the auspices of the Dilectors (General of Forests 
and Technical Education, lTnstitut des Recherchcs 
Agronomi(|ues, le Comit£ national des Bois Colomaux, 
and the Timber (Jioup of la Confederation U6n6ralc 
de la Production. Fiarliaise All communications on 
the subjict of the Congiess should be addicssed to 
Conservateui des Eaux et Forets, SeortHane G6n6ral 
du Cormte Exccutif, Touring Club de Fiance, 65 
Avenue de la (liande Arm^o, Paris (10') 

A communication fiom th^ US Bureau of 
{standards, which appeared in the Journal of the 
I lanklm Institute for May, on the liquefaction of 
helium, is of general mteiest On April 3 helium was 
liquefied in the Bureau’s laboratory at a temperature 
of - 271 2 Q U , and this temperatuie was maintained 
for two horns it is only 19 C above the absolute 
zero It will be retailed that the late Prof H Kamer 
lingh after liquefying helium, reached a tom]»#rature 
of 0 9 J A (Nature, Mar 6, 1920, p 350) Helium 
lias been liquefied previously in the Cmversitios of 
Leyden, Toionto, and Beilin It has also been lique 
lied at the Ruehsanstalt The temperature of liquid 
helium at atmospheric pressure is - 209° C , but it 
was cooled further by ieducing the pressure of the 
helium vapours ovei the boiling liquid by means of 
a vacuum pump The liquefier used veiy similar 
to that designed by Hi M Ruhemann, of Berlin 
The helium is first purified and placed m a metal con 
tamer and sunountied with liquid air at - 190° C 
The helium, aftei being cooled by liquid hydrogen 
to - 253 J C , expands thiough a valve fiom a high 
pressuie to a low pleasure The amount of refngeia 
tion is so small that the success of the apparatus de 
pends on obtaining almost perfect thermal insulation 
The vapour piessuic of the helium was determined, 
and hence its temperatuie was computed by a formula 
As furthc r evidence, lead and tin electucal resistances 
• were placed in the helium When the helium was 
liquid, both tlie metals lost their resistivity and became 
supra conduc ting It is interesting to lemember 
that although tin, lead, mercury, and a number of 
other metallic elements and alloys become perfect 
conductors at these low temperatures, metals like 
gold, silver, and copper, which at ordinary tempera 
tures are the best conductors, do not become supra 
conducting Many of the metals which at ordinary 
temperatures are poor conductors of electricity, 
liquid helium temperatures become almost mfiniteiy ' 
better conductors than gold, silver, and copper 
* * 

The liberation of eighty eight specimens of the 
Mandarin duck (Aex galcrictdata) on various London 
waters last year is worthy pf note, as the bird is not 
only one of the most remarkable of wild fowl, but one 
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of what may be called the world's most sensational 
birds , and the specimens in question were only wing- 
clipped, not pinioned, so that they have long ago, 
having moulted, regained the power of flight g ^ 
only in the case of wild fowl thus treated that thcn[ jjr 
history of eUch birds can be really studied, for thi^ 
arc so much persecuted eveiywhere that on park 
waters alone can they be readily observed in most 
cases, while pinioned birds must always be inferior 
in some respect to mta<t sj>ecimens That they are 
often constitutionally impaired is shown by the fact 
that the Mandarin drake often fails to grow the char¬ 
acteristic and unique fan feather m the mutilated 
wing , while, as the sjiecies perches freely and nests 
in holes in trees, it cannot carry out its natural 
activities when deprived of flight Full winged birds 
have been living and breeding for years past on 
several private estates, and the species is probably 
now established as a British bird although sebVg-i 
noticed , its semi nocturnal habits, and the fact that 
the showy male exhibits none of its decorations when 
in flight, would cause it readily to be overlooked— 
even pinioned birds in an enclosure cannot always be 
seen when looked for, if theie be any cover available 
Up to Christmas of last yeai, a sufficient number had 
been seen to account foi about half the total libeiated , 
all had been ringed, and at least one has been reported 
this year as shot in Hungary, but most will no doubt 
settle down and breed in England somewhere or other 

Thf Zoological Gardens at Regent sPark are just now 
rich in ancestral and unique types of animal life Of 
particular interest is the exhibition of all the genera 
of dipnoan fishes, Lepidoairen , Protopterus , and Nca. 
ceratodus , and of the two aglossal anuran amphibians, 
Dadylethra and Pi pa Among the mammals are 
to be noted especially the Anoa oi pigmy antelope 
buffalo of Celebes, which looks much more like a large 
bush buck than an ox but, cunously enough, exhales 
in its breath the eharatteristK sweet odour of cattle 
Ibis interesting species bred last year, and the calf ih 
still to be seen , the pigmy hippopotamus has also 
biod recently The new bird house holds a paiticti 
larly fine senes of the family of barbets, little known 
buds which so perfectly connect woodpeckers and 
toucans that they aie no doubt ancestral to both Of 
nearly a dozen species on view, the Asiatic Megalcema 
virens and its subspecies marshallorum strikingly recall 
in size of body and beak the smallest billed toucan, 
Selenvdera macuhroatns , Chotorhea mystacophanes, 
also Oriental, has a bill very like a woodpecker’s, 
while the Abyssinian Trachyphonus margaritatua is 
so exceedingly unspeciahsed that it looks more like 
a small jay than anything else, and might well repre 
sent the ancestor of the triple woodpecker barbet 
toucan alliance Even more interesting is the 
Australian semipalmated goose Anscranas, whiOh 
^ould have boon better named Ansertbxs, for its feet, 
bare above the heel joint, scarcely half webbed, and 
provided with a long low placed hind toe, are those 
of an ibis, not of a goose , moreover, its plumage u 
not waterproof, it does jiot moult all its quills at onot 
like other A natxdm , and, as the specimens in the Waders 
Aviary in the Gardens show, is more ready to wade 
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than to swim It forms a most interesting oontrast 
with the very specialised terrestrial goose Cereopaxa, 
also Australian, and to he seen close by, along with 
our familiar grey lag 

OuR notice regarding the law relating to treasure- 
trove (Nature, April 25, p 647) has led a Scottish 
correspondent to point out that treasure found in 
Scotland must be offered, not to the British Museum, 
but through the agency of the King’s and Lord 
Treasurer’s Remembrancer to the National Museum 
of Antiquities in Edinburgh That is, indeed, so 
Our mam object, however, in publishing tho notice, 
was to keep the proper balance between tinders, who 
are often scientific excavators, and the museums So 
far os we know, the law defining treasure trove is the 
same for Scotland as for England that is to say, 
treasure trove can consist only of objects of gold or 
silver , so that any attempt on the part of museum 
authorities to compel, by threat, the ceding of other 
sorts of objects, on the pretence that they are treasure- 
trove, would appear to be quite unjustifiable 

On more than one oct asion we have commented 
upon the possibility of damage to agriculture which 
may be caused by the escape and spread of imported 
musk-rats m Cheat Britain We note with interest, 
theiefore, that the Ministry of Agriculture and Fish 
enes has issued a notice requesting that any persons 
now keeping and breeding musk rats in England and 
Wales—whether foi stock or pelt*—would cornmuni 
cate at onto with the Secretary, Ministry of Agri 
culture and Fisheries, 10 Whitehall Place, London, 
S W 1, stating the number of musk rats kept Since 
♦he chief interest of the Ministry must be the piotee 
tion of the farmer, it may seem a little disingenuous 
to request from the musk rat bleeders tho evidence 
which may bo used against them, under the plea that 
the Ministry is “ anxious to obtain as full information 
as possible on the extent to which the musk rat (or 
musquash) farming industry is established in England 
and Wales ” 

The Association of British Zoologists discussed at 
its general meeting the question of tho payment of 
fees to zoologists for expert advice It is well known, 
as Prof E B Poulton says in a letter to us on behalf 
of the Council of the Association, that a somewhat 
unscrupulous public takes for granted the good nature 
fand affluence !] of zoologists in requesting their pro 
fessional help withqut offering payment m return 
Whether it be a matter of the identification of a species 
or tho delivering of a popular lecture, both demand 
the expenditure of time and energy, which the expert 
could have devoted profitably to his own purposes 
The Council's proposal is that, m the interests of their 
scienoe, zoologists should demand fees for the work 
of identifying specimens and giving lectures They 
say that such a demand would enhance the respect 
felt for the science, just as medical advice tends to 
be valued according to the size of the fee We are 
not quite sure of this , there is a great difference 
between the urge of the man going to the best 
physician to have his own health established and that 
of the man inquiring about an unknown insect In 
*i«tence upon fees, at least in trivial cases, such as 
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the annually reiterated identification of <Sf rex gtgoa, 
would simply drive tho sender to drop the subject, 
and a promising helper might thus be lost In the 
cose of technical advice accompanied by identifies 
tions and in the case of lectures to outside bodies, 
fees might well be insisted upon Since the diflfk ulty 
laigel} arises from tho unwillingness of zoologists to 
be looked upon as mercenary, tho Association would 
be making things easier for individuals if it were to 
print slips beat mg a standard rate or rates ot fees for 
advice and lectures, an impersonal hint whit h might 
bo included with replies to importuners 

Suggestions have recently been put forward that, 
so far as can bo seen from photographs of the airship 
H101 wreckage, certain of tho lower members were 
crumpled ns if by a compressive load, and that the 
cause of this was excessive bending due to the tail load 
arising from the maximum up position of the elevator 
From this it is inferred that elevators at the bows 
would bo preferable This comment is unjustified, in 
that the findings of tho Court wore that tho methods 
of stressing the stiucture were fundamentally correct, 
and that their application to this particular design had 
been amply confirmed by tests upon experimental 
sections, built especially for test puiposes It is un 

possible to conceive that the possibility of having to 
use the maximum control moment had not been fore 
seen by the designer)*, and also the independent air¬ 
worthiness panel Conditions producing compression 
in the lowei members might easily have arisen at the 
instant of stiiking the ground at a shallow downward 
angle The forward movement of the nose would be 
airested while tho momentum would cany the tail 
end onwards The principal objection to placing tho 
elevators in the hows ih that the disturbance of the 
air flow along the body would mcrease the resistance 
and interfere with the stability The effects of either 
of these might easily be so great as to make the ship a 
practicable impossibility 

Reference was made in Nature of May l), p 717, 
to the issue of the Power and Fuel Bulletin b\ tho 
British National Committee of the World Power 
Conference Further issues of the Bidletin have since 
been received, and the publication of these abstiacts 
directs attention to an important question, namely, 
the rationalisation of abstrac ting Too many oigamsa- 
tions are engaged in the abstracting of narrow fields 
of scientific and technical literature The constituent 
bodies responsible for thiH Bulletin in pooling resources 
have set an example which should receive considera 
tion by others Whether the present production will 
satisfy everyone is, however, open to question The 
documentation by nations has certain advantages, 
but in this Bulletin it loads to the inclusion of material 
published in trade papers as scarcely veiled advertis 
ing matter This applies particularly to engineering 
plant, and tho mere mention of such papers is doubt 
less sufficient The Bulletin is mainly concerned with 
engineering literature, and those responsible seem at 
times to deal with original research m the same 
manner Divergent views may be hold as to what 
constitutes an abstiact Should it be merely a table 
of contents, or should it be an attempt to give an idea 
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as to what the author claims to have done clearly and 
briefly, stripped of every superfluous word ? In this 
Bulletin the first view seems to find favour, with 
results not always satisfactory 

It is announced in Science that Sir James Jeans 
has been given the honorary degree of doctor of laws 
by the Johns Hopkins University, Baltimore 

The Albert Medal of the Royal Society of Arts for 
1931 has been awardeil by the Coimcil to H R H the 
Duke of Connaught, K U , “m grateful appreciation 
of his Presidency of the Society since 1911“ 

Pbof H Lebksguk, professor of mathematics at 
the C oil ego de France, and Prof A F Molengraaf, 
piofessoi of geology at Delft, have been elected associ 
ates ot t he Acad6mie Royaie des Sciences, des Lett res 
et des Beaux Arts (le Belgique 

In Apul last, Mr C W A Scott set up a new record 
for the journey by air from England to Australia 
It will be remembered that ho took just over nine 
days for the flight (Naturf, April 18, p 604), thus 
beating Air Commodore Kingsford Smith’s time by 
nearly a day Ho has now flown from Austialia to 
England m eleven days, again beating a record set 
up by Ah Commodore Kingsford Smith Mr Scott 
staitod fiom Wyndham, in the Northern Territories, 
early on May 26, and arrived at L^mpne aerodrome 
on the evening of June 5, his time beirtfc given as 
ten days twenty three hours for the journey The 
last stage of the flight was from Brindisi to England, 
which he accomplished without a stop in very stormy 
conditions The machine he used was a small Gipsy 
Moth placed at his disposal by Lord Wakefield, it is 
an older pattern than the machino he used on his 
outward flight 

Two interesting and successful receptions weie held 
at the National Institute of Indust rial Psychology on 
June 1 and 2 Guests were received by the president, 
Lord D Abemon, Mr H J Welch, Lady Ruth Balfour, 
Di M>ers, and Dr Miles, and on eac h occasion about 
350 guestH witnessed a senes of fourteen brief demon 
stratioiiH, as well as films, illustrating the applications 
of psychology which have been made m different 
industries, and the methods by which psychologists 
are giving aid in the selection of workers The broad 
appeal which this very young applied science makes 
is evidenced by the distinction and vanety of the 
guests Those responsible are to bo congratulated, 
not only on drawing such large numbers, but also on 
the skill with which the guests were both instructed 
and interested for nearly two and a half hours The 
demonstrations included methods and results of 
mdustnal investigations, assembly operations, mea 
surement of ventilation and lighting conditions, 
influence of rhythm on motor activity, a test for 
motor driving, selection tests, tests of perseverati^^ * 
colour discrimination, movement study, vocabo\ 
guidance, and psychogalvanic reflex These demonstra¬ 
tions well illustrated the very practical work which 
is being earned ontiby the Institute, both in industry 
and for pnvato individuals, under the supervision of 
the director, Dr Miles, and the researches conducted 
under the direction of the pnncipal, Dr Myers 
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A volume of “ Sydney University Reprint* ” 
(Medical Sciences, non-ohnical) has recently been 
issued (senes 9, vol 2, Nos 13 38, 1930) It includes 
two papers by W Bishop on the occurrence of lead 
in the egg of the domestic hen, papers on micro- 
methods of chemical analysis and estimation of 
chlorides in tissue by W R Mankin, and a titratibn 
method for the determination of potassium in unne 
by A Bolliger and E M Day, all of which should 
prove of service in the clinical pathological labors 
tory 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —A research 
student at the Institute of Pathology and Research, St 
Mary’s Hospital—The Secretary, Institute of Patho 
logy and Research, St Mary’s Hospital, Paddington, 
W 2 (June 16) A lecturer in agricultural botany at 
the Royal Agricultural Colloge, Cirencester—The Prin¬ 
cipal, Royal Agricultural College, Cirencester (June 17) 
An assistant lecturer in geography at the University 
College of the South West of England—The Registrar, 
University College, Exeter (Juno 18) Three pro 
bationary forest officers under the Forestry Com 
mission—The Secretary, forestry Commission, 9 
Savilo Row, W 1 (Tune 18) A civil or mechanical 
engineer under the Safety in Minos Research Board, 
in connexion with the development of reseaich into 
haulage problems in mines -The Under Secietary 
for Mines, Establishment Branch, Mines Department, 
Dean Stanley Street, S W 1 (June 20) An assistant 
pathologist at the South Devon and East Cornwall 
Hospital, Plymouth—The General Superintendent 
and Secretary, South Devon and East Cornwall^ 
Hospital, Plymouth (June 20) A full time graduate 
assistant m the Department of Engineering of the 
Leu ester College of Technology — The Registrar, 
Colloge of Technology, Leicester (June 23) An 
assistant lecturer in zoology and two research 
biologists, the latter with special experience with 
plankton work, at the University College of Hull— 
f ihe Registrar, University College, Hull (June 23) A 
junior assistant at the Ditton Research Laboratory, 
East Mailing, Kent, for work on the preservation of 
fruit—Tho Secretary, Department of Scientific and 
Industrial Research, 16 Old Queen Street, S W 1 
(Juno 27) A registrar of Armstrong College—The 
Registrar, Armstrong College, Newcastle upon Tyne 
(June 30) Junior assistants m the Physios and 
Aeronautics departments of the National Physical 
Laboratory—The Director, National Physical Labora¬ 
tory, Teddington (June 30) A professor of mathe 
matics and an assistant lecturer in physios at Umver 
sity College, Southampton—The Registrar, Umver 
sity College, Southampton (July 6) A William 
Hudson professor of economics at Natal University 
College—Webster, Steel and Co , 9 St Helen's Place, 
Bwhopsgate, EC 3 (July 15) A geography tutor 
at the Chester Diocesan Training College — Rev 1 
Canon Thomas, Diocesan Training College, Chester*' 
An assistant master to teach mechanics and iget&l 
work m the senior school of Saws^on (Cambridge¬ 
shire) Village College— The Education Secretary, 
County Hall, Cambridge * / 
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Note-piercing as a Puberty Ceremony —Among the 
Kamia, an Indian tribe of Imperial Valley, south¬ 
eastern California, nose piercing is practised as the 
essential feature of the boys" puberty ceremony 
According to information obtained by Mr E W 
Gifford and recorded in Bull 97 of the American 
Bureau of Ethnology, no youth can marry until he 
had undergone this operation The usual age for 
marriage was about fifteen years Not less than four 
boys can be operated on at one time, and if the num¬ 
ber ready for the ceremony is insufficient it has to be 
postponed The chief takes the initiative, but the 
parents’ consent has to be obtained Large quantities 
of food are necessary, of which the greater part is 
supplied by the chief and the rest by the parents 
The chief’s 1 policeman * removes the boys to the bush 
during the latter part of the night, and remains with 
them until they return to their homes The operation 
is performed by four operators, who use noodles of 
screw bean wood Immediately after the operation 
the 1 policemen 1 force the boys to run six or seven 
miles to a house and back They are then kept at the 
place of operation for four days, and are allowed to 
eat only watermelon and com mush Each morning 
the * policeman * washes their noses with hot water, 
and day and night men and women sing continuously 
near the place of confinement When on the morning 
after the fourth night they ^o home, they remain 
naked for a month and eat no fish, door or jof k rabbit 
The hole m the septum is kept open by a piece of 
arrow-weed stick Later, strings of white clamshell 
beads are worn hanging from the septum Sometimes 
these are long enough to hang m front of the lips and 
have to be lifted when the man wishes to eat 

, Food of the Sea Trout —Our knowledge of tho food 
of the sea trout has been drawn only from isolated 
observations from widely scattered localities It is 
necessary therefore that a moro intensive survey 
should be made of the food of these fash, both as 
regards the time of the year and its composition in 
tlmerent habitats A preliminary investigation with 
this end m view has been made by Dr C H 
O’Donoghue and Miss E M Boyd ( Fisheries, Scot 
land, Salmon Ftsh , 1930, No 3) A start has been 
made by the examination of the stomachs of a 
number of sea trout from two localities, nineteen fish 
having been examined in May and June from Spey 
Bay, a purely marine habitat, and 144 at fortnightly 
intervals from the beginning of May to early Sep¬ 
tember from the tidal limits of the River Forth near 
Stirling, typical of an estuarine habitat It was 
found that while all the fish from Spey Bay were 
feeding, the majority of those from Stirling had 
empty stomachs , those from the marine environ 
ment had been feeding chiefly on the sand eel (Am 
modytes lanoeolatus) or on the young metamorphosing 
stages of the hemng The fish from Stirling, the 
stomachs of which contained food, had, however, 
been feeding more on crustaceans such as gammands 
and myaida, and also on ephemend nymphs, these 
estuarine fish also do not contain nearly so much food 
as do those from Spey Bay It is clear that contmu 
oub and intensive observations of this kind are 
needed to help to understand the large differences 
m rate of growth noticed in fish from different local 
itiea. 

Anophelins Mosquitos in Southern Rbodesia — 
Southern Rhodesia, with an area of about 150,000 
ftQuAre miles, is a vast country for purposes of conduct¬ 
ing Anopheles survey. No 4 of the Memoir Senes 
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of the London School of Hygiene and Tropical Medi¬ 
cine (March 1931) is a report by Mr H S Leeson on 
observations carried out on those insects during the 
years 1926-1928 It deals first with the anophelmo 
mosquitos of the country in a general way, and sec¬ 
ondly, with those of a particular area where black 
water fever is endemic By diligently collecting mos¬ 
quitos ever a wide area, it appeared likely that it may 
be possible to distinguish betwoen those species prova 
lent in the zone of high blackwater fever incidence 
and those found elsewhere Special attention was paid 
to collecting in the neighbourhood of Shamva and 
Salisbury—tho former being in a ho called blackwater 
fever area, and Salisbury m a region now entirely free 
from that disease I ivo species of Anopheles made up 
97 per cent of the total number of adults collected 
A funestus and A gambice o< furred in largest num 
hers in the Shamva area, ami when tho inodence of 
malaria was at its highest When the number of 
malaria cases was lowest, A funestus was in hiberna¬ 
tion and A gambiw was entirely absent In the 
Salisbury area these two anophelmos wore extremely 
uncommon Tho freedom of Salisbury from black 
water fever is due largely to impioved conditions of 
sanitation In order to reduce tho number of ano 
phelines in Shamva it is essential to croato an environ 
ment unstated to these insects The report concludes 
with a series of measures recommended to be carried 
out towards achieving this end 

Crustacea of the Vanderbilt Museum — Mihs Lee 
Boone describes a large number of Crustacea in the 
third volumo of tho “ Scientific Results of the Cruises 
of the > ochts Eagle ami Ara , 1921-1928, William K 
Vanderbilt, Commanding” {Bulletin of tho Vander 
hilt Museum Volume 3 Crustacea Anomura, 
Macrura, Schizopoda, Isopoda, Amphipoda, Mysi 
dacea, Cirnpedia and Copepoda, 1930 ) The previous 
volume (vol 2) dealt with the crabs This part is on 
the same plan and is a handsome hook, well printed 
and with oxcollont illustrations, both photographic 
and m line Tho line drawings by Mrs Helen Ziska 
are to be commended specially The specimens con 
sist chiefly of the Anomura and Macrura, although 
there are a few schizopods, isopods, and amphipoas, 
usually represented by one or two species in each 
group, one urnpede, and three copepods, two of 
which are parasitic Notes made when the specimens 
were collected are, as before, a feature of the descrip¬ 
tions , and the information as to colour and habits, 
besides much that is new in the way of distribution, 
makes the work a valuable addition to our knowledge 
of the Crustacea Many of tho species described are 
widely distributed, but some are very rare and so far 
only known from the type specimens Amongst the 
more interesting finds are a new species of Porcellana , 
P rosamundae , from Simon Bay, Panama, two speci 
mens of the interesting little abyssal hermit crab 
Parapagurus mlosimanus abyssum from 1100 fathoms, 
off Miami, Florida, and seven specimens of Cahgue 
ahuncus , the male of which is recorded for the first 
time, from the skin of a dolphin 

Drought Resistance in Plants —An important 
physioo chemical study of the nature of drought 
resistance in Canadian crop plants is presented by 
R Newton and W M Martin in the Canadian Journal 
of Research, 3, 336-427, 1930 Ratio of water loss by 
evaporation under controlled humidity conditions, in 
the case of cactus segments and detached grass leaves, 
showod the remarkable ability of the cactus to retain 
moisture, but showed no relation tv the relative 
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drought resistance of the grasses The osmotic 
pressures of the tissue fluids did not prove a reliable 
index to the capacity of the tissues to resist droughts, 
but bound water ’ content proved much more 
dependable This property was usually determined 
by the lowering of the freezing point resulting from 
the addition of known quantities of cane sugar to the 
expressed juice In proportion to the extent that 
water was bound by the plant colloids present the 
concentration of the cane sugar was greater than it 
should be as calculated from the total water content 
present, and the lowoungof the freezing point accord 
mgly increased In view of the considerable difficulty 
at present m the way of the interpretation of this 
concept of bound water the elucidation of these 
experimental results may have to wait but these 
physico themical studies supply much necessary data 
for the further understanding of the complex factois 
involved in the plant s resistance to drought 


Silver Leaf Disease of Plums—i he sixth part of a 
very intensive study of silver leaf disease of plums by 
F T Brooks and his assot mtos has just appeared 
(Jour of Pomol and Hort Science vol 9 No 1 

Silver leaf Disease—VI by F T Brooks and 
Cx H Biemhley pp 129 March 1031) It is good 
to note that these workers have begun experiments 
on the in* idencc of disease on trees worked on differ 
ent stocks though no definite Jesuits are as yet 
available The ajqjearance of the so called gum 
barrier below wounds has boon mvestigatfd and 
its role in impeding the spread of the fungus is 
discussed m the paper The protection*of pruning 
wounds by soft grafting wax or homo made wl ite 
lead paint is again emphasised Manorial treatment 
of the host seems to have no direct effect on the 
incidence of the disease but vigorously growing plum 
trees are more likely to recover fiom the malady than 
those of weaker grewth The dangoi of < lifting back 
stock shoots in the proct ss of piopagation is shown 
and it is suggested that such wounds be protected 

Two jut. ros f uhA f knm t til3r B A v ® r .-ocJpl.ons - - ' 

by itiSans k 1 -"-*’ ft'- 1 ° I resent paper 

raises many problems foi future investigation ewpoci 
ally those concerning the formation of the K um 
harrier of a tree which recovers from an attack ol 
the fungus 

Virus Diseases and Associated Protomyxean Organ¬ 
isms - Several woikers on virus diseases of plants 
have reported that various primitive organisms are 
often found m the tissues of the hosts attacked 
Iwanowski so long ago as 1900 noted the association 
of bacteria with \irus infected cells but could find 
no causal relation between the former and thechsease 
A very detailed piece of work by Miss Ethel 1 
McLennan has just been published m the Australian 
Journal of Experimental Bioloqy and Medical science 
vol 8 pt 1, March 1931, pp 9 44 and adds yet 
another such example to our knowledge A disease 
of hops which is very prevalent in Tasmania is 
described, and is adjudged to be in all probability 
a virus disease on account of the similarity oi its 
symptoms to those described m England by Salmon 
and Ware, and sometimes called false nettle head 
The relation of the new disease to true nettle 
head is discussed, and the two are thought to be 
quite distinot from each other, since no eelworms are 
associated with the Tasmanian malady The proto 
rayxean organise which has been isolated and cul 
tured is LrptoMyxa retumlata Goodey, var hutnult 
nov var It is normally a soil organism and is 
associated with some of the virus infected plants The 
parasite has been found to enter the host through the 
cells of the epidermis or through root hairs, and it is 
thought that the virus disease lowers the resistance 
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of the plant to such parasites No attempt to find 
a causal relation between the parasite and the virud 
disease has been made 


New Guinea Tobacco — Dr A C Haddon a interest 
m the cultivation and introduction of economic crops 
and their bearing on the development of the people 
concerned is well known Anthropology Report 
No 11 published by the (rovemment Printer Tern 
tory of Papua, entitled The Species of Tobacco 
grown in New Guinea is an example of this This 
investigation was initiated by Dr Haddon who in a 
prof ace states that he has long been interested m the 
decorated pipes of New Guinea and the distribution of 
the methods of smoking m the island A collection 
of the different kinds of tobacco found under cultiva 
tion in the island has been made and an examination 
of the material has been undertaken by Mr J S L 
Gilmour, of Clare College, Curator of the Herbarium, 
Botanical Museum Cambridge, who is the author of 
this report This examination involved the raising of 
many samples from seed So far as the materia) 
examined represents the types under cultivation it is 
shown that all of them are varieties of Nicotiana 
tabacum Linn and typos of China Manila and Java 
tobacco are represented This confirms the opinion 
of Dr O Finmh ( Samoafalirtens , Leipzig, 1888 
p 58) that this tobacco is N tabacum , but is contrary 
to the view expressed by J H Maiden in a paper 
contributed by him to the Proc Imn Soc N S W , 
1888 on New Guinea tobacco which stated that fast 
Indian Manila and Turkish tobaccos are the produce 
of N rustica Linn This statement of Maiden s was 
made although Mr Hugh Dixson a high authority on 
tobacco in New South Wales pronounced that the 
samples which wore submitted to him by Maiden were 
the same spec les as the tobacco of commerce 


Tidal Frequency of Earthquakes —The relation 
between tidal phases and the freqqgitfjv ot^aPM 

f StaafwIli^Kl m a recent paper by S YamaKut, 
(Bull Earthy Res Inst vol 8 pp 393 408, 1930) 
In earlier investigations on the subject the orl K* 
of the earthquakes considered were unknown Mr 
Yamaguti confines his study to the after shoo so 
the Kwanto earthquake of 1923 the Tango earth 
quake of 1927 etc in which the epicentres were dis 
tnbuted within well defined areas In all of these 
he finds that the frequency is greatest at or a little 
before, the time of low water at a neighbouring station 
while a secondary maximum appears before hign 
water on the Kwanto curve and a little after hign 
water on the other curves There is, h ®y ev ®^ 
interesting difference between the Tango after shocks 
that originated beneath the sea bed and on land on the 
northern side of the Yamada fault The former have 

two maxima 1 J hours before and after high water 

latter a principal maximum about low 'water ana ft 
secondary maximum about bigh water 

Oceanographical Research North of Siberia—Tn the 
Norwegian magazine NcUuren for January 1931 
(vol 85) Dr HU Sverdrup, in his paper Resultatei 
av Maudferdens Oceanograflske undersekelser , ae 
scribes the results of his oceanographical research 
in the seas north of Siberia the hydrography “ 
stations being mainly in the region of the 
Siberian Islands the East Siberian Sea, and, eatfPj 
ward, in the water between this and Alaska ©ailed 
the Chakotsk Sea The bulk of the work was don* 
in the East Siberian Sea depth, currents and winds, 
salinity, oxygen content, and hydrogen ion con 
centration all being investigated There is much ice 
m those parts and samples were taken even whentn| 
vessel was ice bound Plankton samples wexw^W* 
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taken to a small extent, the Chakotsk Sea having a 

f ood deal of phytoplankton m its surface waters 
fc is noted, however, that the phytoplankton, al¬ 
though it can live where the ice is, does not develop 
freely under ice bound conditions The bulk of the 
work is on oceanographical hydrography, and there 
are clear maps showing the mam regions with the 
stations and diagrams illustrating the various aspects 
of the researches which are interesting and valuable 

Diffraction of Very Fast Electrons —An experiment 
is described by E Rupp in the Annalen dtr Physxk 
vol 9, No 4) winch verifies the de Broghe formula 
or the wave length of an electron—Planck’s constant 
divided by the momentum— undor conditions when 
the relativity correction to the mass is largo Using 
an interfetence apparatus similar to that of Prof 
G P Thomson, with a gold scattering foil, the niter 
forence rings produced by electrons which had fallen 
through a potential difference of a little more than 
200 kilovolts \^ere obtained and measured From the 
ring pattern the electron wave length was calculated 
to be 2 102 4 0 013 x 10 10 cm , the lattice constants 
for gold crystals being taken from X ray data , the 
corresponding quantity calculated from the do Broghe 
relation and the accelerating potential acting on the 
electrons was 2 183±0 035 x 10 10 cm , showing that 
the relativistic formula for the change of mass with 
velocity is actuiate in this icgion to at least ono per 
c ant 

Colours of Metallic Films —Films of gold and silver 
have attracted a great deal of attention at various 
tunes on account of the c olours winch they impart 
to transmitted light, and have been studied by 
Faraday, Boilby, R W Wood, and others An 
investigation of the effect of temperature on their 
optical properties is described by S R Swamy m the 
May numbei of the Proceedings of the Royal Society, 
and it has been Hhown that the electromagnetic theory 
of the phenomenon due to Garnett can be made to 
account for a great part of what is obseived Dr 
Swamy makes the fundamental assumption that the 
effect of warming is to disintegrate a him, some paits 
turning dense at the expense of othei parts which 
become thinner or vanish completely , the latter 
places act as effectively transparent windows, which 
transmit unchanged part of the incident light and so 
dilute the true absorption colour This idea certainly 
receives support from the mottled appearance pro 
sented by the microphotograph of a heated gold hhn, 
but is perhaps inadequate to account for all of Prof 
Wood’s results 

Propagation of Magnetisation —When the magnet 
isation of a ferromagnetic body alters with the speci 
men under the influence of a mechanical stress, the 
hysteresis loops contain abnormally large discon 
tinuities An investigation of this phenomenon, 
which is ailied to the well established Barkhausen 
effect, is described by L Tonks and K J Sixtus m 
the second April number of the Physical Reinew It 
appears that the change m magnetisation starts at a 
nucleus From this a magnetic wave travels away 
with a speed which is related in a simple manner to 
the field m which propagation occurs and varied from 
600 to 40,000 cm per sec under the conditions 
studied As the wave progresses, eddy currents are 
set up m the metal, and, by dissipating the energy 
available from the magnetic change, limit the velocity 
with whioh the change penetrates the specimen , the 
effect of changing the lateral dimensions of the piece 
of material indicates that the velocity depends 
primarily upon surface phenomena A reasonable 
picture offered for what occurs is that the magnetic 
reversal takes place within a very small distance of 
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an approximately conical surface—m a wire—the edge 
of the base of the cone being the front of the wave 
In addition to depending upon the magnitude and 
nature of the stress, the effect changes with the 
composition of the material, but so far no now 
relation to othei properties has been ascertained 

Electrical Discharges in Gases — The April number 
of liemeum of Modem Physics contains a second article 
on electrical disc barges in gases by I Langmuir and 
K T Compton The first article, which appeared 
earlier in the name journal, gave a summary of those 
pioperties of atoms and electrons, considered as in¬ 
dividuals, which are important in conduction The 
present paper deals with the collective behaviour of 
the particles undor relatively simple conditions, and 
is largely an account of the electrostatics of chargee 
which are distributed throughout spaces of definite 
shape It thus differs from classie al treatments of the 
subject m l>emg not mainly concerned with charged 
sui faces only, but also to a large extent with rather 
general solutions of the Poisson equation Practical 
knowledge of this nature is naturally of much value 
in the dosign of thermionic apparatus for the utilisa 
tion of high vacuum discharges, hut is far fiom being 
confined to this, being fundamental both in the theory 
of the use of exploring eloctrodes foi the analysis of 
various forms of gas discharge, and in the theory of 
the mechanism of the grid controlled arcs, 01 tliyra- 
trnns, which are now finding many experimental and 
technical applications The theoiy also differs con 
sidcrably from classical electrostatics in its continual 
use of numerical data both with the view of practical 
applications and m consideration of the validity of 
appioximations which are frequently useful or neces 
snry , and, for Himilar reasons it is usually desirable 
to express complicated Jesuits ultimately m senes, 
rather than by the use of special functions It is no 
exaggeiation to say that these ideas which, although 
they are in a sense tho logical outcome of the earlier 
work of Sir J .1 Thomson and of Piof Townsend, 
have boon earned to their piosont stage almost en¬ 
tirely by Dr Langmuir and his collaborators at 
Schenectady, have revolutionised the outlook on the 
natute of eloctric discliaiges through gases, and seem 
likely to make it possible to analyse fairly completely 
the processes operative in any particular type 

Pipe Line Corrosion —The extensive coirosion 
which lias oecurrod on some sections of the pipe hues 
used by tho oil companies of the United Statos has 
led to the co operation of the companies and the 
Bureau of Stand aids m an investigation of its causes, 
and the results are given in the April issue of the 
Journal of Research Nine pipe lines between the 
Gulf of Mexico and Kansas have been examined, and 
it has been found that every line has electric currents 
flowing along it, generated by differencesm the states 
of the metal and of the sod where they come into 
contact These currents are found to now into the 
pipe from the soil where the soil has a high electrical 
resistivity, and out of the pipe into the soil where the 
soil has a low resistivity The corrosion occurs where 
the electric current flows out of the pipe into the soil, 
that is at points where the resistivity of the soil is low, 
and at such places the pipes should be suitably coated 
The Bureau has produced a simple apparatus for 
measuring soil resistivity, which consists of two sticks 
shod with iron cones connected by wires in the axes of 
the sticks through a milhamraoter to two clry cells 
The sticks, which are about the size of walking- 
sticks, are thrust into the ground about 20 centi 
metres apart, and the current read From the current 
and the constant of the apparatus the resistivity of 
the soil is calculated 
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The Royal Observatory, Greenwich 

Annual Visitation 


rpHE visitation of the Royal Observatory was held 
1 on Saturday afternoon, June 6 A large number 
of guests were present, and took part in the inspection 
of the instruments and other exhibits 

Tile report of tho Astionomer Royal to the Board of 
Visitors begins with the very welcome announcement 
that Mr William Johnston Yapp has made the 
generous donation of 115,000 for the purpose of pro 
viding a 30 inch reflector, with a spectroscope and a 
34 foot dome This magnificent gift has been grate 
fully accepted by the lxmls Commissionei s of the 
Admiralty, and the older for the erection of the in 
strument will be placed with Messrs Sir Howard 
Grubb, Parsons and Co 

Anothei satisfactory announcement is that the 
Lords Commissioners have sanctioned tho purchase 
of a new transit circle the present one has been in 
use foi eighty yeais the object glass has betome so 
thin that it will not boar furthei repolishing, and 
many of the divisions on the cnclo are almost obhtor 
ated , attempts at recutting these have not proved 
permanent A model of the proposed new mstru 
ment was on view It 'will be, in geneial, similar to 
the reversible transit circle at tho Cape anil will be 
entrusted to Messis Cooke Tioughton and Simms, 
who made that instrument it will be somewhat 
smaller than the piesent instrument , an aperture of 
seven inches and a f«>cal length of eight feet are pio 
posed, also a motor driven micrometer for recoulpig 
transits The ioof will be in the form of two semi 
cylinders with axes running east and west, and sliding 
apart so as to give a wide central aperture The de 
sign is to give free circulation of air, and avoid ab 
normal refiaction , with this aim the transit loom will 
be put at some distance from other buildings It is 
recognised that the opening in the roof of the piesent 
instrument is too narrow and that the shutters, when 
open, impede the free circulation of air The colli 
mators of the new instrument will be outside the main 
building 

More than eleven thousand transits and circle 
readings were obtained with the transit circle during 
the year, the sun being observed on 131 days and the 
moon on 79 The report gives the orrors of the sun 
in longitude since 1901, when Newcomb s tables were 
introduced , the erroi gradually rose from zero to 
1 65* in 1922 (observed greater than tabular) , since 
then it has lemamed nearly stationary The errors 
of Biown’s tables of the moon have steadily diminished 
from 7 1* in 1922 (observed greater than tabular) to 
6 2* in 1930 

The observations for the catalogue of 10,800 stars 
between N Decl 32° and 64° were completed last 
December' The new catalogue will cover tho regions 
0° to 24°, and 64° to the pole The Astronomer Royal 
notes that this will probably be the last considerable 
undertalcing with the present transit circle It is now 
considered unnecessary to observe stars fainter than 
magnitude 7 5 or 8 on the meridian , fainter stars are 
observed photographically on plates of large area, on 
theplan initiated by Prof Schlesmger 

The 28 inch equatorial was used for observing 258 
double stars, 52 of which were less than apart An 
electric motor has been installed for rotating the dome, 
this’'enables oiif observer to work the instrument 
without assistance The determination of stellai 
parallaxes with the 26 inch refractor has been con 
tmued , 1140 good plates were secured during the 
year, and 050 plates Vere measured, leading to the 
determination of 34 new parallaxes During Novem- 
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ber, December, and January 110 plates of Bros were 
obtained on 19 nights 

With the 30 inch reflector the determination of the 
colour temperature of stars has been continued A 
Kodak standard acetylene burner (colour temperature 
2360° K) is now used as standard instead of a carbon 
arc , a colour filter is inserted in the beam from the 
burner Each plate contains images of a high star, 
of two low stars for determination of atmospheric 
absorption, and of the burner The results indicate 
13 000° to 14 000° for the temperature of a star ol 
type Ao When the new 36 inch leflector is ready 
it will be used for this work As the 30 inch is on the 
same mounting as the 26 inch, observations of paiallax 
and colour temperature cannot at present be made 
simultaneously 

Photographs of tho sun weie obtained on 260 days , 
the record has been completed by plates from the Cape, 
Kodaikanal, and Tortosa Solai activity has dimm 
ished considerably, but large spots were seen in October, 
February, and March With the spectrohelioscope 
consideiablo solar eruptions were observed on Aug 12 
rind Nov 25 , the latter gave an outwaul velocity of 
450 km /sec , which is neat tho parabolic v alue 

The following are the mean magnetic elements ob 
tamed at Abinger in 1930 Decl 12° 24 6 W 

Hor force 0 18542, Veit force 0 42924, Dip 
66° 38 2 The decl m diminishing at the rate of 11J 
annually, so that it should vanish a little before tho 
enu of the century Magnetic observations are ocea 
sionally made at Greenwich in tho early morning, whon 
electric tiaina are not running, these will be continued, 
as there is an unexpectedly large range m the deter 
minations of decl as compaied with the Abinger ones 

The following weather recoids refer to the yeW 
ended on April 30, 1931 tempeiature 50 0°, being 
0 5° above the average , highest 92 2° on Aug 28 and 
29 , lowest 210° on Mar 10 Them were 55 days 
when ternperatures of 32 0° or lowei were recorded , 
the mean daily movement of air was 289 miles, being 
5 miles above the average , the greatest value was 
713 miles on Jan 17 There were 1320 houis of bright 
sunshine or 29 0 per cent of the possible amount The 
rainfall was 27 94 inches, which is 3 70 mohes above the 
average , on June 18, 2 66 inches fell in 2 hours 

Time determinations are now made with a small 
reversible transit instrument fitted with a travelling 
micrometer, two Shortt clocks (No 3 and No 11) 
are used as standards of sidereal time , the progressive 
increase of losing rate of No 11 still continues The 
mean time signals are controlled by Sbprtt No 16 
Wireless signals from Paris, Nauen, Annapolis, and 
Bordeaux are registered automatically r they all agree 
in being apparently late on Greenwich, the amounts 
being 0 016 sec , 0 044 sec , 0 039 sec , and 0 033 sec 
respectively The Annapolis one is corrected for 
time lag The difference is unquestionably system 
atic, for out of the 48 monthly means that are 
printed in the report there are only three that ore 
earhei than Greenwich 

Several photographs were exhibited of Eros and 
neighbouring stars, these were measured for three 
different purposes The principal research was the, 
solar parallax and the mass of the moon , the second 
was the light variation, which was plainly visible m 
the senes of images on some of the plates The third 
was the determination of mean wave length of Bros 
and the comparison stars, which was effected by 
placing a grating before the object-glass * 

A C D Cbombcrun 
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Messages in Sensor; Nerve Fibres and their Interpretation * 


DY amplifying the eleetne changes which take place 
-D individual nerve fibres it is possible to record 

the messages which pass from the sense organs to the 
central nervous system and from the motor nerve cells 
to the muscles It is found that a senes of brief 
potential changes travel along each nerve fibre , the 
changes are of fixed intensity and duration, but their 
frequency varies with the intensity of the excitation 
Each potential change represents a nerve impulse of 
the type made familiar by the classical methods of 
electro-physiology Reasons are given for the belief 
that all nervous communication is carried out by such 
impulse messages, and that the impulses, like the 
electnc changes which accompany them, are un 
affected by vanations in the intensity of the stimulus 
The general similarity of motor and sensory messages 
makes it probable that the sensory nerve endings and 
the synaptic regions of the central nervous system 
work on a common plan depending on the funda 
mental properties of excitable cells 

The sensory messages which have been most 
thoroughly investigated are those produced by the 
muscle spindles Those from the skin recoptors are 
lees easy to analyse but are of greater interest to the 
physiology of sensation At present the most definite 
results have been obtained from the frog The frog’s 

• Abstract of the Croonlan Lecture delivered before the Royal Society 
on June 4 by Prof £ I> Adrian FB8 


skin contains receptors which respond to light con¬ 
tact with a bnef discharge of impulses travelling in 
nerve fibres which conduct rapidly A vibrating 
stimulus gives a series of impulses with the same 
frequency as that of the stimulus, but discharges of 
high frequency and long duration from these receptors 
do not give rise to pain Stimqli which would be 
likely to cause continued pain give nse to impulses 
of small action potential travelling in fibres which 
conduct very slowly (about 1 metre a second) 

Jn the mammal, as m the frog, light touch produces 
a brief discharge of impulses ot large potential con 
ducted rapidly, and firm pressure gives a continued 
discharge Impulses of smaller potential conducted 
at slower rates are produced by movement of the skin 
and persistent discharges often arise from exposed 
tissues At present it appears that some of these im¬ 
pulses are caused by stimuli which would not neces 
sarily be painful 

A comparison of these results with those of Gasser 
and Erlangor and of Pi6ron shows that the neive fibres 
responsible for pain are not all of the same type, 
though they are all of smaller diameter than the 
tactile fibres It is suggested that the rate of i cacti on 
and amount of convergence in the sensoiy pathways 
are important factors m determining the intensity of 
sensation, since thin muHt depend on a summation of 
the effects of discontinuous impulses 


Fisheries Research at Hull 


f"PHE Department of Zoology in the University 
^ College of Hull has recently been expanded into 
that of Zoology and Oceanography From its first 
establishment it has been intended that there should 
be co-operation between the Department of Zoology 
and the fishing industry The Humber ports form 
the largest fishing centre in the world The Council 
of the College has now decided to put into operation 
a scheme of fishery research which is to be organised 
by Prof A C Hardy A new section will be added 
to the accommodation of the department and three 
research biologists will be appointed The capital 
expenditure will be borne by the College, but the 
greater part of the maintenance charges will be met 
by a grant from H M Treasury, which has been made 
on the recommendation of the Development Com 
miBsioners A grant towards the cost has also been 
made by the Fishmongers' Company, and it is hoped 
that contributions will be made by the fishing industry 
itself The Scheme of research, which will be earned out 
in co operation with the Ministry of Agriculture and 
Fisheries and the Fishery Board for Scotland, tod will 
be co-ordinated with the researches of the International 
Council for the Exploration of the Sea, concerns the 
distribution of the North Sea plankton in relation to 
the movements of fish, particularly the herring 

It is the policy of the department to carry out this 
research not from a single research ship, but from 
fishing vessels and other commercial ships which are 
prepared to carry specially designed self recording 
instruments for plankton and other measurements. 
It is believed that there are certain important prob 
lems connected with our knowledge of the sea and its 
changing conditions which cannot be solved by using 
one research ship to cruise over the area concerned, 

J ust as a knowledge of the weather cannot be obtained 
>y having one meteorological station moving about 
from place to place It is proposed to chart m broad 
Outline the monthly movements of the North Sea 
plankton by the simultaneous use of continuous 
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plankton recorders on a number of scheduled steam 
ship routes across the North bea, and to correlate the 
distribution of the plankton with the concentration 
of fish as reported by the industry The herring 
shoals do not always turn up where they are expected , 
they move their gioimd from time to time , usually 
the fishermen can find them, but sometimes they 
cannot, at any late in sufficient numbers to make a 
successful season When, over a period of five years, a 
knowledge has been gamed of the changing distribution 
of hernng food and patfchos of such organisms as 
Phceocystia and Rhizosolenui , which the herring 
apparently avoid, it is hoped that it may be possible 
to make forecasts as to the position of the shoals of 
hernng From this work a wider field of investigations 
should be opened up, including a study of the possible 
causes undeilying the fluctuations m tho stocks of 
different fish 

A new continuous plankton recorder siutabk for 
use on commercial ships has been designed , it is an 
improvement on and a smaller pattern than, the 
original machine which was first used on tho 1925-27 
Discovery Expedition and was described in Nature 
of Oct 30, 1926 It is towed like a paravane behind 
a ship and continually samples the plankton in the 
water traversed The plankton is collected on ft long 
banding of fine silk netting which winds into a preserva¬ 
tion chamber It is worked from the watei by a pro 
peller, the adjustable blades of which allow each of a 
senes of numbered divisions on the moving silk to 
represent a mile or more of sea The rolls obtained are 
kept for examination on a special microscope substage 

A number of simpler instruments, obtaining a single 
sample of the plankton for correlation with the catch of 
hernnge, will be used by hernng drifters when engaged 
in fishing 

In addition to the research programme, a one year 
course in oceanography with particular reference to 
fishery problems is being arranged for post graduate 
students 
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University and Educational Intelligence 

Cambridce - The Adams prize (value about £240), 
which is awarded every two years for an essay on some 
bianch of pure mathematics, astronomy, or other 
blanch of natural philosophy, has been awarded to 
Mr A S Beatcovitch, fellow of Trinity College The 
subject given out for the j>enod 1929-30 was “ The 
Theory of Almost Periodic Functions 1 * 

The Appointments Committal of the Faculty of 
Physics and Chemistry has reappointed Dr I C 
Phillips, of Corpus Chiisti College, University demon 
stiatoi in mineralogy 

The Vue Chancellor gives notice that the professoi 
ship of mineralogy andpetiology has been established, 
and that a meeting of the elec tom will be held on 
June 24 The piofcssorship is governed by Statute D 
and by the lregulations which were appioved by Grace 
on Apul 24, 1931 The stipend of the mofossor is 
£1200 a \ear oi, if he holds a fellowship with dividend, 
£1000 a > ear 

Candidates are requested to communicate with the 
Vice Chancellor on or before Friday, June 19 No 
testimonials oi lefcjcnees need be sent II n candidate 
desires to submit ativ, they should not exceed four in 
all, and m the case of testimonials, ten copies of each 
should be sent to the Vice Chancellor not latoi than 
June 19 

London —The Court of the University has ap 
pointed Mi Charles Holden, senior partner of the firm 
of Messrs Adams, Holden and Pearson, of 9 Knights 
bridge ,S YV to be the architect of the new buddings 
which the University' proposas to erect on its site in 
Bloomsbury, on the north side of the Bntish Museum 
Mr Holden s task wdl be a large one When budding 
ojwations begin, the site will be an island one of moro 
than ten acies, bounded on the south by Montague 
Place, on the west by MaJet Street, on the east by 
Russell Square and Woburn Square, and on the noith 
by Cordon Square and Byng Plate Among the first 
buildings to be erected will be the Administrative 
Ofhces, the L Diversity Hall, ami the University 
Library , premises for the Officers’ Training Corps, and 
buildings for the Institute of Historic al Research and 
the Courtauld Institute of*Art To these will in all 
probability be added the London Day Training Col 
ege, and the C ourt’s programme provisionally includes 
accommodation for Birkbeck College, the School of 
Oriental studies, and the University Students’ Union 
Space w ill also be reserved for other purposes, among 
which residential accommodation for students, a 
faculty club and residential chambers for staff will be 
considered This building programme will of neces 
sity have to be undertaken m stages, and will take 
many years to complete, but, with the view of ensur 
mg that, when the work is ended, all the buildings will 
form part of a dignified and harmonious scheme, Mr 
Holden is being asked to prepare at once a design for 
the whole of the site 

The following doctorates have been awarded D Sc 
Degree in Physics to K R Rao (Imperial College— 
Royal College of Science) for a thesis entitled “ Analysis 
of the Line Spectra of certain Elements of the Ihird, 
Fourth, and Fifth Groups 11 (Proc Phys Soc,Proc Roy 
Soc , and Nature, 1929) D Sc Degree %nZoology to 
N A Mackintosh (Imperial College—Royal College of 
Science) for a thesis entitled “Southern Blue and 
Fin Whales" (Camb Univ Press, 1929) DJ<c 
[Economics) Degree to D Mitrany (London School of 
Economics) for a thesis entitled “ The Land and the 
Peasant in Rumania '* (Oxford Umv Press, 1930) 

D *S f c Degree in Mathematics to G F J Temple for 
nx published papers'on “ The Quantum Theory of the 
Spinning Electron” 
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Manchester —The Manchester City Council ih 
again offering a numbei of scholarships tenable in tin 
I acuity of Technology of the University Successful 
candidates are requiied to follow ft full time courst 
leading to the degree of bachelor of technical science 
in the College of Technology, and matriculation or its 
equivalent is an essential qualification For students 
who have been engaged in industry, and who have 
attended part time day or evening classes, the 
scholarships aie of the value of £100 per annum, while 
for students leaving secondary or central schools the 
value is £60 Both classes of scholarships are tenable 
for throe years 

The Semite Scholarships Committee of the Rojal 
Commission for the Exhibition of 1851 has made 
the following appointments to Senior Studentships 
for 1931 Ernest C Childs for research in physics 
(London) Philips H Henry, forlesearch in physical 
chemistry (Cambridge), H S W Massey, for research 
in physics (Cambridge), Brian H C Matthews, for 
research in physiology (Cambridge), William V D 
Hodge, for research m mathematics (Bristol), and 
Alexander R Todd, for research in organic ohemistiv 
(Glasgow) 


Birthdays and Research Centres 

June 12 , 1851 —Sir Oliver Lodge, F R S , late Prm 
cipal of the University of Birmingham and for 
inetly professor of physics m University College, 
Liverpool 

The subjet t which chiefly interests me is a venhea 
tion of the theory that requires a flow of other along 
magnetic lines of foice thereby presumably affecting 
the velocity of light m a magnetic field The effect to 
bo observed is, I leckon, extremely small, and would 
require a Fizeau interferornetei with a long path in air 
exceptionally intense field , though the field need only 
last for such fiaction of a second as would enable inter¬ 
ference bands to be photogiaphed My own expen 
inents of 1897 wore on right lines, but their power was 
quite insufficient To get a result, a combination of 
the optical skill of the late Prof A A Michelson with 
the intense magnetic fields pioduced by the genius of 
Dr Kapitza would seem to be necessary, and perhaps 
also engineering ana financial aid such as the late Sir 
Char les Pai sons at one time contemplated A positive 
result, if it could be attained, would be of the greatest 
interest and would break the prevailing monotony of 
negative results yielded by all recent attempts at bi ing 
mg the ether to book and restoring it to its inevitable 
place m the scheme of Nature 

June 14, 1857 —Prof J E Mark, FRS, fellow 
of St John's College and lately Woodwardian 
professor of geology m the University of Cam 
bridge 

More attention might usefully be given to the de 
posits containing human relics, particularly from the 
geological point of view This is being done, but much 
more is required , for, though the task of establishing 
time sequences and then correlating beds m different 
areas has been earned some way, that of restoring the 
physiographies of various areas m the different periods 
is still m its infancy 

When this important work has been earned out’ 
systematically and m detail, it will aid matenally m 
the much greater task of establishing the history of 
the physical conditions under which deposits were 
formed, epooh after epoch, during the geological'ages 
—a work which has not, dunng recent years, received, 
the attention it requires ™ 
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Junt 14 , * 877 ~^Prof R Whytlaw-Gbay, FRS, 
professor of cheimstry in the University of Leeds* 
At the present time, I am much interested m de 
^eloping a buoyancy rmcrobalance of the Aston type 
bo that it can be used for comparuig the densities of 
gases to a high degree of accuracy even at low press 
urea This method eliminates many sources of erroi 
inherent in the classical methods, and it is hoped to 
obtain with its help reliable values for the chemical 
atomic weights of a number of elements 

At the moment we are interested m the atomic 
weight of carbon, which on account of the presence 
of the isotope C 1S must be slightly greater than the 
mass spectrograph value of 12 003 Data of sufficient 
accuracy from several gases should enable an estimate 
of the proportions of the two isotopes to be made 
Other researches, in which I am interested and which 
are being earned on by colleagues and collaborators 
in my section of the Department of Chemistry here, 
include investigations on solid phase reactions, the 
electrical character of smokes, the nature of the bus 
pended impurities m air, and the vapour pressures of 
slightly volatile solids 

June tSt I 85 I —Dr E H Griffiths, F R S , formerly 
general treasurer of the British Association, and 
president in 1900 of Section A (Mathematics and 
Physics) and in 1913 of Section L (Educational 
Scienoe) 

I regret to state that I am not engaged in any 
scientific work at the present time For many months 
I have been suffering acutely from arthritis, so much 
bo that I am unable to write 

For several years past, I had proposed an mvestiga 
tion into the specific heat of gases at high tempera¬ 
tures As it is now impossible for me to undertake 
such an inquiry, I hope that some younger and more 
able man will attack this difficult subject 

“June 18 , 1858 —Prof A R Forsyth, FRS, emeritus 
professor of mathematics m the Imperial College 
of Scienoe and Technology 
In differential geometry, the expression 
de* = Edp % + 2Fdpdq + Qdq % , 
where E, F t G are functions of parameters p and g, 
represents the general arc on any surface in flat triple 
space, subject to three known conditions involving 
the coefficients m the associated quadratic differential 
form for the curvature of a superficial geodesic An 
arc on any surface, m any domain whether flat or 
curved, is represented by the same formal expression 
It is important to obtain the conditions which must be 
satisfied in order that the represented surface may 
exist either ( 1 ), m a given curved triple space, itself 
existing m a flat space of four dimensions , or(n), ma 
flat space of four, but not fewer than four, dimensions 

June 19 , 1897 —Mr C N Hinshelwood, FRS, 
fellow of Trinity College and lecturer in chemistry 
m the University of Oxford 
Investigations now 111 progress are connected with 
the mechanism of chemical changes in gases, with 
surface catalysis, and with the relation between 
reactions m the gaseous state and the corresponding 
changes in solution Among gas reactions, oxidation 

■ are being specially studied at the moment, 
rly with reference to the theory of ‘ chains ’, 
nature of the curious explosion phenomena 
red in such systems as hydrogen-oxygen 
is being examined The influence of negative 
and of surfaces on these effects is gradually 
information Some of the earlier work on 
depending on simple molecular collisions is 
.filing extended in the light of more recent knowledge 
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Societies and Academies* 

London 

Physical Society, April 17 —E G Richardson 
Edge tones If a fluid leaves an orifice as a jet and 
strikes an edge, two vortex streets are formed on 
each side of the wako and maintain the jet in pendula- 
tion at a definite frequency The tones so produce!I 
are examined from theoretical and experimental 
pouits of view, and relations connecting the fre 
quency with (a) velocity, ( 6 ) distance from orifice to 
edge, (c) width of orifice, (d) form of the orifice, are 
tested All the features of the phenomena can be 
explained in terms of the hydrodynamics of a viscous 
fluid, without compressibility being postulated m 
addition 

Geological Society, May 6 —C A Matley The 
geology of the country around Mynydd Rhiw and 
Sam, South Western Lleyn (Carnarvonshire) The 
region described includes a ndge of high ground which 
attains a height of 994 feet on Mynydd Rhiw Much 
of the lower ground is covered by glacial drift The 
sedimentary rocks are of Arenig and Lower Lion vim 
age, and range from the Extensus Zone to a high part 
of the Bifidus Zone The local base of the Arenig is 
found at only one small exposure, and there it rests 
on the mica-schists (Penmynydd Zone) of the Mona 
complex In the Hirundo Zone, and extending into 
the Bifldus Zone, is the Rhiw volcanic group, in which 
four lava flows have been found, as well as rhyohtio 
ashes and ashy sediments Intrusive rocks are abun¬ 
dant, and range in composition from acidic to ultra- 
basic , they are linked genetically by their common 
richness in soda, and can be considered, with the 
volcanic rocks, as varied members of one spill tic suite 
They include the Warn granite, numerous albite- 
dolente sills, and the coarser grained intrusions of 
picrite, proterobase, and hornblende dolente which 
are found only at the top of the sequence These 
intrusions are discussed, and the possibility considered 
that they may be a single sill or laccolith broken 
anti displaced by faulting —E Greenly and P G H 
Boswell An Ordovician gnt from Anglesey, with its 
bearings upon palscogeography, and upon the tectonics 
of the Mona complex The grits at the base of the 
Arenig beds at Berw, near Holland Arms, are excep¬ 
tionally rich in heavy minerals Garnet, sphene, and 
epidote are abundant, as are llmemte, biotite, and 
white mica The felspars are orthoclase, albite, and 
ohoclase There are also small pebbles of Penmynydd 
Zone mica schist, Gwna green schist, and many of 
granitoid acid gneiss The evidonce both of minerals 
and rock fragments points to the acid gneisses os the 
principal source, with contributions from the Gwna 
beds and the acid members of the Penmynydd Zone 
The evidence furnishes unexpected confirmation of a 
tentative hypothesis, already put forward, that the 
gneiss of Holland Arms, instead of having l>een brought 
up from below, has been brought down from above, on 
an infold of the Newborough slide, from the inverted 
upper hmb of the Bodorgan recumbent fold 

Cambridge 


Philosophical Society, May 18 —J D M‘Gce The 
charges of recoil atoms in relation to surface conditions 
The charge carried by a ray recoil atoms of radium D 
escaping from a source of radium G is one positive unit 
when tne source is deposited on a clean nickel or 
platinum surface The direct method of collecting a 
beam of particles from a source in a Faraday cylinder 
and comparing the charges received by it, when the 
recoil atoms and a rays were successively eliminated 
from the beam, was used The charge earned by a 


914 


NATURE 


[Junk 13, 1931 


recoil atom can then he compared with that carried by 
an a particle The charge carried by a recoil atom is 
influenced by the work function of the surface from 
which it escapee The cause of earlier conflict mg 
results has been tiaced to the presence of high energy 
ions — J E I Cairns Conduction along thin metallic 
films Experiments on the eloctncal conductivity of 
thm films of cadmium and nickel showed good agree 
ment with the thoory of Ehrenberg and Honl, if it be 
assumed that for very thin films aggregation of the 
metal into small crystals with interverung gaps 
occurred r lhe ageing of cadmium is anomalous and 
can only lie attributed to internal rearrangement 
among the crystal aggregates forming the film Nickel, 
however, shows regular liehaviour, and in every case 
after deposition its conductivity decreased, usually 
reaching a steady value in 4-5 minutes Composite 
films consist mg of a low work function metal upon a 
higher one gave interesting results —N Feather 
Concerning the success of the absorption method of 
investigating the high velocity limit of continuous 
p ray spectra Simple absorption measurements, 
interpreted on the basis of the range energy relation 
for homogeneous psrticles, lead to satisfactory esti 
mates of the maximum energies represented in the 
continuous spectra of many p ray bodies Calcula 
tions show that this empirical result follows from the 
known form of the absorption < urve for homogeneous 
partii leu, the known relation between extrapolated 
range and energy for such particles, and the most 
general considerations regarding the characteristics of 
measuring instruments usually employed —P S H 
Henry The specific heats of diatomic gases A short 
summary is given of the theory of the spec lfic heats of 
diatomic gases on classical and on quantum mechanics 
This is followed by a description of a flow method of 
measuring specific heats due toP M b Blackett, and 
some results obtained with it foi aif, nitrogen, oxygen, 
and methane between 20 n C 1 and 350° C are shown 
These disagree markedly with the results of sound 
veloc ity measurements, and are m closer, though not 
exact, accord with theory—E L C White A method 
of continuous observation of the equivalent height 
of the Kennedy Heaviside layer Wireless ‘ echoes ’ 
from the Heaviside layer are observed in the form of a 
stationary pattern on a cathode ray oscillograph 
screen, from which the height of the layer at any 
instant is seen at a glance 

Edinburgh 

Royal Society, May 4 —L R Cox A contribution 
to the molluscan fauna of the Laki and Basal Khirthar 
groups of the Indian Eocene The paper describes 
the molluscan fossils collected by Lieut Col L M 
Davies from the Laki group (Lower Eocene) and 
lowest beds of the Khirthar group (Middle Eocene) of 
several districts m north western India, supplemented 
by material from other collections in the British 
Museum The work of d’Archiac and Haime (1854) on 
mollusoa from these beds is also revised Forty five 
gastropod and 54 lamellibranch species, mainly from 
the Laki group, are described, 10 gastropods and 7 
lamelbbranchs being new to science Few species 
range up from the underlying Ranikot group, but 
this may be due partly to a change m facies The 
difference between the faunas of the Laki and Khirthar 
groups is less pronounced, many species occurring in 
both senes Thirty five of the gastropods and 28 of 
the lamellibrapchs descrd>ed are known only from 
India, and the gastropods mclude certain genera not 
known from other countries, one genus is described as 
new Several of the species recorded occur also in 
southern Europe, and one or two as far afield as 
Jamaica ; a few very widespread forms occur also m 
northern Europe The affinity of the fauna with that 
of the Eocene of Egypt and, more especially, of Somali - 
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land is closer than with that of Europe — H Boschma 
On the identity of Saccuhna trumyutaru and Saooukna 
inflate Specimens of Sacculina trtanguiari » (Anderson, 
1862) on Cancer pagurus from the Firth of Forth 
were examined, and it is concluded that S triangularis 
is identical with S inflate (Leuckart 1859) on Hyas 
coarclatus The valid name of the species is therefore 
S inflate This species differs from S carcim by con¬ 
stant specific characters —S Williams An analysis 
of the vegetative organs of Selaginella grandxs Moore, 
together with some observations on abnormalities 
and experimental results The plant of S grandts 
consists of a dichotoroously branched shoot showing 
a basal decumbent portion bearing rhizophores* an 
erect dichopodial axis, and a distal fan shaped region 
with middle shoots The apex of the stem possesses 
two four sided initial cells Branching is dichotomous 
and at each branching an angle meristem is formed 
The latter gives nse to rhizophores at the baaal 
branch mgs and to middle shoots at distal branchings 
Hoots arise endogenously m the tips of the rhizophores 
The root apex has three initials a oalyptrogen, det- 
matocen, and a common initial for plerome and 
periblem Abnormal developments of the middle- 
shoot and proliferations of vegetative and cone apices 
occur, and it is also possible to obtain such deviations 
from the normal by experimental methods The 
general morphology of the plant is discussed and it 
is concluded that the rhuophore is an organ sui 
generis , indifferent in nature —L M Milne-Thomion 
Operational solution of the homogeneous linear equa¬ 
tion of finite differences by generalised continued 
fractions Given a homogeneous linear finite differ¬ 
ence equation of the second order, a continued frac 
turn, constructed from the coefficients, can be made 
to yield a solution of the equation in terms of the 
initial values of the dependent variable By associat 
mg a suitable operator with the co-ordinates of a 
point in space of m dimensions, the notion of con* 
tinued fractions is generalised to this space and an 
operational solution of the linear difference equation 
of the mth order is obtained —Dr A C Aitken 
Further numerical studies in algebraic equations and 
matrices The paper follows up a similar paper of 
five years earlier, simplifying the former methods by 
using the dual properties of symmetric functions, and 
proposing now to evaluate all the roots of an equation 
by subjecting the coefficients to a uniform repeated 
process of cross multiplication and division The 
process is a special case of the method of finding the 
latent roots of a matrix by raising the matrix to high 
powers The numerical work suggests a theorem in 
matrices which is demonstrated, namely, that the 
rational canonical form of a matrix can be transformed 
at once into the classical irrational canonical form, 
the transforming matrix being of alternant type — 
D Meksyn Electromagnetic phenomena in a uniform 
gravitational field The radiation of an electron 
moving freely in a uniform gravitational field is 
evaluated The electromagnetic equations can be 
rigorously solved for this case The result obtained 
is Larmor’s value fpr the rate of radiation The cal 
culation is based on Pointing's theorem and the 
geodesic propagation of light The result obtained 
shows that the principle of equivalence can bf applied 
to the evaluation of radiation, if allowance is made 
for the quantum properties of light. 

Dublin 

Royal Irish Academy, April 27.—J K Charlesworth 
A tentative reconstruction of the successive* margins 
of the quaternary ice sheets m the region jo£ the 
North Sea. The outer limit ol the Untiah drift is 
composite During the Ssale-upper older drift period 
the ice margin oyer the North Sea waa cusp-shaped* 
During the period of the newer drift of Bntaut*— 




June 13, 1931] 


NATURE 


915 


Brandenburg or Wart he stage of north-west Europe 
t—when the edge of the Scandinavian ice lay off the 
4 e*t coast of Norway, the British ice formed an in 
dependent piedmont mass over the western half of the 
North Sea —A Muikett, B H Carrotheri, and Hugh 
Cairns Contributions to the fungus flora of Ulster 
A report of work earned out from 1923 to 1931, records 
312 species and 9 varieties new to Ulster, thus bring 
ing the total up to 916, besides add mg 78 species 
and one variety to the Irish flora Short notes are 
included for each species, giving details of place and 
date for each recorn —K G EmeUua and Olive Hall 
The spectrum of the cathode glow in nitrogen and 
other gases The arc spectrum of nitrogen (N I) 
appears strongly in the light of the cathode glow of 
a low voltage d o glow discharge, in spite of the fact 
that it is otherwise somewhat difficult to excite An 
explanation of this is offered, based upon Kallmann 
and Rosen s work on mterc hange of charge between 
slow positive ions and neutral particles, which also 
accounts for the cathode glow spectrum in a number 
t of other polyatomic gases and mixtures, but fails to 
explain adequately the thickness of the cathode glow 
The bright necks which form at points where a dis 
charge strikes to the rear of the cathode have been 
shown to be local plasma type discharges 

Royal Dublin Society, April 28 - W R G Atkins 
borne expeuments on the accuracy obtainable with 

g as filled photoelectric cells Even using N* R Oamp 
ell s method of postglow discharge measurements 
the results obtained with a thick film ca?sium cell 
were unreliable at high voltages, though reasonably 
accurate for low illumination at 12 volts anode 
potential without glow discharge With a OEC 1 
potassium cell the sensitivity afterglow discharge de 
c reuses at first by 2 3 per cent per minute Measure 
ments made immediately after the discharge agreed 
to within 2 per cent with current about 5 p.a y anode 
potential 59 volts , agreement was not quite so good 
at 166 volts — P A Lmehan and S P Mercer A 
method of distinguishing certain strains of New Zea 
land perennial rye lyraas (Lohum pnrenne L ) by 
examination of seedlings under screened ultra violet 
light Seedlings of the valuable Hawke s Bay district 
New Zealand perennial rye grass may be distinguished 
from the inferior strains from other districts by grow 
ing them on white filter paper and examining under 
screened ultra violet light Only a very small per 
centage of the Hawke s Bay seedlings rendor the 
paper fluorescent, whereas a large percentage of seed 
lings of other varieties do so 

Cracow 

Polish Academy of Science and Letters, Jan 6 — 
Mile M Kaczydska Retarded luminescence m 
carbon dioxide The time during which the light per 
aists m the observation tube may reach 8 sec this 
time diminishes as the pleasure of the gas m the tube 
increases — A Skaptkt The charcoal adsorption of a 
weak electrolyte m saline solutions — E Kurrymec 
Study of the system calcium bismuth From the 
thermal analysis of calcium bismuth alloys it is con¬ 
cluded that the system contains two components, 
Ca,Bi t and CaBi a — K DziewoAski and L Stern- 
bach Researches on the ketones, acetyl derivatives 
of the bromonaphthaienes — W Swieto*law*ki, A 
Pilt*, and F Kracxkiewicz Methods of synthesis of 
Lilphomc derivatives of naphthoqumonechlonmmes — 
i ttlkner Researches on the basophil conjunctive 
1 m the human larynx — F Rogo*iri»ki Expen- 
Utai nckets Comparison of some diets producing 
cketa— L Sitowski and St Runge Spvoptera 
wsroMpma m the stomach of an embryo of the horse 
aborted at seven months 
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Official Publications Received. 

British 

Annual Report* on the Protean of Chemistry for 1980 Issued by the 
Chemical Society Vol 27 Pp 889 (London ) 10# Cd net 
British Science Guild The Annual Report or the Council of Manage 
incut 1980 81 presented at the General Meeting of Members held at the 
Offices of the Wee tern Electric Company Bush House London W C 2 
on Tuesday 11th May 1931 at 5 80 p m pp 27 (London ) 1# 
Transactions of the Optical Society Vol 81 No 6 192J 80 Pp 
241 268 + xvl + vf (Loidon) 10# 

A List of Official Chemical Aj pojntmrnte. Compiled by direction of 
the Council of the Institute of Chemistry and under the *i penision of 
the 1 ubllcatfons Con mittec Seventh edition revised and ei large) 
Pp 402 (I ondon Institute of Lhemuttry ) 

Journal of the Indian Institute of Science \ol 13A Part 15 i 
Biochemistry f Tan Liquor Fermentation lyP D Dalvl li Note on 
the Estimation of Tan m and Gallic Acids jy P D Dalvl Pp 17119*1 
(Bangalore ) 1 4 rupees 

The Indian Jouinil of Veterinary Science and Animal Husbandry 
V >1 1 Parti March Pp vli + dJ +6 plates (Calcutta Government 
of India Central Publication Branch ) 2 rupee* 8# f d 

1 he Roes Institute and Hospital for Tropical Diseases Putney 
Heuth I ondon 8 W 16 Annual Report and Accounts for 1180 Pi 
84 (London) 

The Carnegie Unite 1 Kingdom Trmt Seventeenth Annual Report 
(for the Yaar ending Decern be r 3 let 1930) approved by the Trustees on 
Friday March nth 1981 Pp 11 + 103 +8 plates (Dunfermline) 

The J urnil of the Instlt rte of Metals Vol 44 Edited by G Shaw 
Scott Pp xn+ 860+fi I plates (London) 31* 6d net 
Home Office Criminal Statistic g England and Wah h 1929 Statistics 
relating to Crime Criminal Proceeding# and Coroneis Inulitigations 
for the Yew 1129 (Cmd 38 3 ) Pp xxili + 197 (London HM 
Stationery Office ) 3# tkt net 

Journal of the Society for the Preservation of the Fauna of the KmpJrt 
New Series Part 18 Pp. jI (Hertford Stephen Ai fltin an l h u» 

1 Id ) 

Fork ion 

TranhactionH of the San Rirjo Souety of Natural Hist i\ \ol i No 
10 Rep rt on a Collection of I and Birds fiom Sonora Mexii By A J 
van R ssem Pp 237 304 Vol No 20 A N w Subape ten of the 
California Boa with Notes on tbe Genua J idmnura By Laurence M 
Klunber Pp 805 31H+plate °l Vol 6 No 1 A Moll man Specks 
new t the recent West Coast Fauna By Don L brz/ell II 819 
8J4 Kplate 22 (San Dlpgo Calif) 

ITS Deiartmentol Agriculture Htscellaneot * P blication No 11 
Inf rimtlon for tl ** G Idance of Field Men and Cooperators of the 
Bureau of Biologjial Survey engaged in Lha Control of InfrilouB Rodents 
anl Predatory Animals Prepared under the direction if Paul O 
Redlngton Pp 8 cents Technical Bulletin No 23S Apovtiln 
thomp» ni Lyle a Braconid Parasite rf the European Corn Borer By 
Arlo M Vance Pp JS 10 tents (Washington DC Gov rnmrnt 
Printing Office ) 

Mellon institute f Industrial Rph arch Bll llngrapldo Series Fo rtb 
S rpplement to Bulletin No 1 A List f the Boohs B lletins Joi mal 
C ootribubi ns and Pibouts ly Members of the Melton Institute of 
Ihdistrial Research d ir Dg the Calendar \ ear 1930 By I oia Heaton 
Pugstey Pp 10 The Activities of Melkn Inatlt ite during I960 SI 
Pp 14 (Pittsburgh Pa.) 

Proceed ngH of the American Philosophical S ciety Vol 70 No 1 
Pp 102 (Philadelphia ) 

(7 8 Department of the Interior Geological Survey Bulk tin &»0 
Nitrate Deposits] in Southeastern California with Notes on Deposits tn 
Southeastern Arizona and Southwestern New Mexic By L F Noble 
Pp v + 108 | 19 plates 45 cents Professional Paper 16 D Geology 
if tha Bi, Sn >wy Muiulitn* Montana By Frank HeevPb (Shorter 
Contributions to General Geology 1930) 1 p ii H8 j 1494- plates 36 8« 
20 cents Water Supply Paper «87 C WaterPower Resource* or the 
McKenzie Rlvi r ana its Tributaries Oregon By Benjamin E Jones 
and Harold 1 Steams (Contributions to the Ujdrology of tl t United 
States 1930 ) Pp i\ +91 U4 + plates 2 9 1ft cents Water Bujply 
Paper 645 8 irface Water Supply of the United States 1927 l art 6 
Hudson Boy and Upper Mississippi River Bssliis Pp v + 116 JOcents 
(Washington D C Go\ ernn ent I rlntlng Office ) 

Ministry f Agriculture Egypt leohnical and Scientific Service 
Bulletin No 105 A Study on Sodium Fluo silicate with Special Refer 
ence to Its Toxicity to Farm Animals By Ri/k Attia Pp 11 + 3 h 
(C airo Gov rnment Press ) 4 P T 


CATALOdVrt* 

Catalogue of Important Zoological fiotant ul and Hoi limit rrol 
Works (No 16) ip 20 (London J lin H Knowles) 

The Nickel Bulletin Vol 4 No j May Pp 128 160 (I ondon 
The Mond Mcki l Co I td ) _ „ 

A List of Apparatus for ( able Testing Pp, 81 (l ondon i. Raya 
Ltd ) 

Biographies and Memoirs a Oatal tguo of Biographical and Autobio 
graphical Books Letters an 1 Journals Historical and Criminal Memoirs 
and Kami Ijr^Histories (Catalogue 537) Pp 80. (London Francis 

B< /^Wtlcal U RoagenU Standards and Tests Third edition rewritten 
and enlarged Pp m+*Wit B T L Monthl} Bulk tin No 1 May 
Pp 4 Price T 1st of Analytical Reagents Pp 7 (London Hopkins 

and Williams Ltd ) , _ . 

Catalogue of Lewis $ Medical and Scientific Circulating Lil rary 
Supplement 1928 1980. Pp 112 (London H K Lewis and Co ltd) 

2# net (la. net to Subscribers). v „ , J¥ J w 

A Catalogue of Book Bargains (No 627) Pp 16 (London William 

GlaUher Ltd ) 
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A Catalogue of Technical and Scientific Hooks for Engineers, Chemists, 
Scientists, Architects, 8ur\eyor», etc , and Student* In Colleges, Poly 
technic*, etc , published by John Wiley and Son*, Inc,, of New \ork 
Pp 167 (London Chapman and Hall, Ltd ) 

WaUou • Microscope Record No, 28, May Pp 24 (London W 
Watson and Sons, Ltd ) 

High Alumina Block* or Rotary CemenMdln Lining Pp 24 
(Chatteris Algernon Lewin Curtis ) 

B D H Preparation* of Ergot ( 4< Encodes and Salta of Krgotoxine). 
Pp 10 (London The British Drug House*, Ltd ) 


Diary of Societies. 

FRIDAY, Jvajc 1J. 

Royal Astronomical Society, at 6 —Dr L. J Comrie Note on Mr 
Chappell* Method of Second Difference Integration —Bertha Swlrles 
The Absorption Coefficient of a Degenerate Qas —O Caatelnuovo De 
Sitters Uni versa and the Motion of Nebulas 
Royal Society or Medicine (Ophthalmology Beet ion) (Annual General 
Meeting), at 6 —E Wolff Macular Detachment In Iridocyclitis 
Malaoo logical Society or London (at Llnnean Society), at 6 — H H 
Bloomer Note on the Anatomy or Lam*Uid$ut marginalia Uu and 
L thwaiUui Lea.—Dr F A Bchllder and J R, leB. Tomlin Re¬ 
discovery of a Rare Cowry - J R. lei) Tomlin Notea from the 
British Museum 1 Date* of Cortaln Specie* of Lkmar and JJaiodrema 
—lit. Ool A J Pcile (a) On the Embryonic Rtdula of Suiulina , (b) 
Note ou Llauiilia thtrmrpyhrun Pfr 

Royal Institution or Great Britain, at 0 —Dr C L. Woolley 
Late*t Excavations at Ur 

SAT UR DA Y, Juwr 18 

Biochemical Society (at Marine Biological Station, Plymouth), at 
8 80 —Prof A, T Cameron Some Note* on the Rate of Decorapo*I 
tion of Creatine in Acid and Alkaline Solutions,—Dr P Baa* and 
Dr T G Hill A Preliminary Note on the Nitrogen and Fat Meta 
bollam of Sea Weed* —R. K Callow and C Fischmann The Occur 
reoc* of Fat-aoluble Vitamins In Lamprey* —T F Dixon and G F 
Marrlan The Isolation of a Hydrocarbon from Urine—C IL 
Harlngton and 8 S. Randall (a) Isolation of U 3 5-dItodotyroelne 
from the Thyroid Gland (fc) Synthesis of the d and l 8 4 dihydroxy 
phenylalanines —Demonstrations —Dr W R. U* Atkin* Light 
Recording Instrument —Dr C M Yonge Permeability of Cliitin — 
A D Ritchie Velocity of Pecten Muscle —L H N Cooper Deter 
mlnation of some Chemical Constituent* of Seawater —D P R ilson 
Methods of Rearing Mr\(p — G M Spooner Behai lour of Plankton 
Animals. —J E Smith Grading of Bottom Deposits —H W Harvey 
Rate of Growth of Dlatoma 

UOVDAY, Jri-m 16 

Royal Society or Edinburgh, at 4.80 -Prof A. H R Buller Recent 
Advancea In our Knowledge of the Higher hungl (Address)—J 
Thonson The Ionising Effliieucy of Electronic Impacts in Air (to 
he irodg by lUl * oaiy). 

Victoria Institute (at Central Building* WestminsterX at 4 80 - Sir 
Ambrose Fleming Light (Presidential Address). 

British Pstoholooioal Society (Industrial Section) (at Red Lion 
Restaurant, Red Lion Square), at A —D R Wilson The Present 
Trend of Industrial P*yohoJogy in Great Britain 
Royal Geographical Society, at 6 80 —Prof O Holtedahl The Work 
of the Norvegia in the Antarctic 

TUESDAY June 16 

Royal Society or Medicine, at 4 80 —Special General Meeting. 

Royal Statistical Society (at Royal Society of Art*X at 6 16 —Prof 
O M W Sprague Major and Minor Trade Fluctuation* 

Royai Anthropological Institute, at 8 80 —Mis* G Caton Thompson 
Prehistoric Research In the Kharga Oasis 

WEDNESDAY, June 17 
Society or Glass Techno loo y (afc Sheffield), «t 2 

Royal Meteorological Society, at 6—Prof S Chapmm A Theory 
of Upper atmoapherlo Oxone — C K M Douglas On the Relation 
between Teunjjeratur* and Pressure in the Troposphere 
Oboloqioal Society or London, at 6 30 —Prof O Holtedahl Some 
General Structural Feature* of the Arctic and Adjacent Region* 
(Lecture).-~J A Douglas and W J Arkell The Strati graphical 
Distribution of the Combrath II The North Eastern Area, 

Folk Lor* Society (at University College),«at 8 —Dr M Outer Some 
Orfenttl Folklore and Problems of Dissemination 

THURSDAY, Jure 18 

Royal Society, at 4 80.—The Preaident and other* Discussion on 
Recent Advances In the Chemistry of the Vitamins 
London Mathematical Society (at Royal Astronomical Society), at 6 — 
J D Barter Canonic Expressions of p Vectors —K W Bradley 
Concerning the Distribution of Primes Represented by Certain 
Quadratic and Cubic Forms —S. Chowla and A Walflsz: On a Tri 
gonometrlc Sum —T Esbermann On the Representations of a 
Number as the Sum of Three or More Product*,—D E Little wood 
O^the Cl ansi float ion of Algebra*. 

Royal Society or 'Qeonical Meojcine and Hyoxene (Annual General 
Meeting) (at U Ohandoe Street, W X at 8 16 —Dr E Muir The 
Treatment of Leprosy 

FRIDAY, June 19 

Physical Society (at Imperial College of Bclenoe and Technology), at 
3 and at 6 13 — Discussion on Audition to be opened by Dr C. 8* 
Myere —B D Adrian The Ulcrophonio Action of the Cochlea in 
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Relation to Theories of Hearing— Dr R. T Beatty Auditory 
Mechanisms —Dr A. W G Bain* High frequency Deafness —Dr. 
B G Richardson The Dynamical Theory of the Bar —Sir Richard 
A B Paget Audition in Relation to Bpoeob, and the Production d 
Speech Sounds by the Human Voe&l Apparatus, by Acoustic or 
Electrical Resonators, and by Musical Instrument*.—Dr B w\ 
Sortpture The Nature of the Vowsls —Dr K. Meyer The Analyst 
of Noises and Musical Sounds—Dr 0 V Drysdale Aconstlo Meaaur 
ing Instrument*.—Dr H Banister The Baals of Sound localisation. 
—Dr A H Davis The Measurement of Noise.—Dr F Trendelenburg 
Objective Measurement and Subjective Perception of Sound —Dr F 
Allen The Perception of Intensity of Sound in Normal, Depressed, 
and Enhanced States of Aural Sensitivity —G Waetxmann t/bei 
die Meesung der Refr Sch wells der Hdrempflndungen mft Besonan* 
telcphonen —Major W 8. Tucker The Localisation of Sound Derlvfd 
from Observation* of Intensity—Prof E M von Horn boa tel The 
Time Theory of Bound localisation A Re-statement. 

Rota; Society or Medicine (Physical WrdJoin# SectionX at & —Special 
General Meeting 

Royal Society or Medicine (Obstetrics and Gynaecology SectionX at 6 
—Prof F J Browne The Zondek Aschelm Reaction In Chorion 
Epithelioma —Dame Louis* Mcliroy and Dr Gladys Hill rregnanc) 
Complicated with Diabetes 

Royal Society or Medicine (Radiology Section), at 8 80 —Special 
General Meeting 

SATURDAY, June 20 

North or Bmoland Institute or Mnmro and Mechanical Engines**, 

at 2 80 

Royal Society or Medicine (Orthopedics Section) (at Oxford) 

PUBLIC LECTURE*. 

FRIDAY , June IS 

London School or Hygiene and Tropical Medicine (Public Health 
Division), at 6 —Sir Thomas Legge Industrial Poisonings 

TUESDAY, Junk 16 

London Son ool oy Hygiene and Tropicai Medicine (Pub) Io Health 
Division), at 6 —Sir George Buchanan International Hygiene 

Institute or Pathology and Research (St Marys Hospital W 2X at 
6 — Dr B Hart The Causation of Neurotic Disorders 

WEDNESDAY, June 17 

Karat ay Society (at Royal Institution) at 6 SO — Dr R I Mond 
Michael Faraday (Spiers Memorial I ecturo) 

FRIDAY, Junk 19 

London School or Hygiene and Tropical Medicine (Public Health 
Dl\ ision), at 5 —Sir Thomas Lrgge Industrial Poisoning* 

CONFERENCES. 

Junk 10 to 18 

South Eastern Union or Scientific Societies (at WlucbeaterX 

Friday. June 12 (Geological Section), at 10.80 a m —Prof H L, Hawkins 
Some Generalisations on the Nature, Deposition, and Ps Ironto 
logical Implications of the Chalk 

At 11 46 a m —F H Edmunds The Relation of Soil and Geology of 
the Weald 

(Zoological Section) at 10 80 am —J F Marshall The Stereoscopic 
Photomicrographs of Fossil Insects exhibited in the Congress 
Museum 

At 11 a M.—H Main Insect Observations Underground 
At 12 — B A Martin The Making of Piarls 

At 8 p M —W P D 8tebblng A Motor Tour of 7600 milee from this 
Transvaal to Western Uganda (Public Lecture) 

Saturday, Jun* 18 (Regional Survey SectionX at II am —H J E Peake 
Archaeological Surveys. 

June 15 to 18 

Internatiunu Union run the i*NTrri< Tnv ewigation of Population 
Pkobi ems (at Royal Society of Arts) — The first three morning sessions 
will be devoted to official business, and the afternoon stations tnd 
the whole of June 18 to reports and paper* relating to the work of the 
Union Commission 1 (Population and Food Supply) report* on the 
first Afternoon, Commission 2 (Differential Fertility) on the second 
afternoon, and Commission 8 (Vital Statistic* of Primitive Races) on 
the third afternoon Papers to be read on these afternoons and tlio**‘ 
for Jane 18 Include studies on Differential Fertility In Stockholm, 
the Birth rate and Population of the United States, and Vital Aspects 
of a Chinese Family Population during six hundred years, general 
papers on Population Theory and Human Biology, and Experimental 
Work on Mice Population* 

SUMMER MKTINBB. 

June 11 to 18 

Hewoomen Society for the Study on the History or Knoixhbiko and 
Technology (at BheffieldX 

June 17 to 19 

jNsTmTiON or Water Engineer* (Rt Harrogate) 

Wednwlay. June IT (at Hotel MajeettoX at 10,80 a,m —H Prescot Hill 
Presidential Address. 

K. Sherman Chase Modern Aspects of Water Purification 
a M Seville Modern Dam Con*tructlOff, i 
Afternoon —F W Macaulay The Construction bf Modem Watei 
Mains. 

H A. p Hetherington * The Sinking of Borings. 
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Progress and Prejudice, 

IR ARTHUR KEITH'S rectorial address on 
u The Place of Prejudice in Modern Civilisa¬ 
tion ”, delivered on June 0 to the students of the 
University of Aberdeen, bore challenge in its title 
and m its matter was boldly provocative He was 
conspicuously courageous in attacking the gravest 
of the world problems of to-day—the future of 
international relations—from the point of view of 
the thorough going evolutionist Drawing on his 
studies of racial evolution from prehistoric times 
onward, he gave it as his consideied opinion that 
race prejudice has to be given a recognised place 
in modern civilisation He postulated a continu¬ 
ance of tribal rivalry and competition as an essen¬ 
tial of progress in the future 

Sir Arthur’s address teemed with phrases which 
almost charm acquiescence by their terse epigram¬ 
matic quality “ Without competition mankind 
can never progress , the price of progress is com¬ 
petition ” , “ Race prejudice and national 

antagonism have to be purchasod, not with gold, 
but with life ”, “ Nature keeps her human orchard 
healthy by pruning—war is her pruning hook " 
The last metaphor was not slow m moving entioism 
A correspondent m the press at once pointed out 
that a prumng hook removes dead and useless 
wood while war does the reverse Arboncultural 
experts may differ as to the exact function of a 
pruning hook the biologist and the demographer 
will agree as to the function of war m helping to 
preserve the equilibrium of population, environ¬ 
ment, and food supply The anthropologist, too, 
would be at no loss for examples to show that the 
abolition of tribal war under white administration 
has had an adverse effect in removing checks on an 
excessive growth of population, as in parts of South 
Africa, or by eliminating the zest of life and open¬ 
ing the way to racial decay, as in Melanesia The 
pnee is undoubtedly heavy, and the results of the 
last war make it imperative that we should count 
the cost In so doing, no side of scientific argument 
may be neglected If Sir Xrthur Keith's dicta, 
when torn from their context, seem needlessly 
ruthless, it is a mthlessness which is due to the 
facing of facts , for Nature sacrifices the individual 
that the race may survive , and so in the long run 
does Society 

No one with any sense of history could have 
believed that the War was “ a war that would end 
war " Yet a generation hajsr grown up since 1918 
of which a considerable section believes that war 
in future will be averted by the growth of public 
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opinion Another section, and that too very con¬ 
siderable and far from being entirely of the post¬ 
war generation, looks to internationalism to act as 
a preventive Not the whole of this latter group 
rests its hope on a sentimental idealism For some 
its end is to be attained through the application of 
scientific principles They would weld the peoples 
of the world into a single tnbe But what does 
this imply ? As Sir Arthur puts it, “ To obtain 
universal and perennial peace—the price is the 
racial birthright that Nature has bestowed on 
them 99 All peoples, black, yellow, brown, and 
white, must pool their blood In other words, inter¬ 
marriage and the elimination of the present dis¬ 
tribution of the peoples of the earth into races 
must produce a world populated by closely related 
hybrids, so closely related, in fact, that strife, in 
theory, becomes impossible 

Passing over the undoubted fact that members 
of the same family have been known to quarrel, 
wo may point out that the facts of miscegenation 
in man are at present sufficiently obscure to 
warrant some hesitation at cross - breeding on 
such a colossal scale, especially os knowledge at 
the present moment does go so far as to suggest 
that some crosses, at least, do entail a certain 
amount of degeneration from the higher of two 
standards where there is any considerable differ¬ 
ence between the two But even granting that 
future research in such a subject, for example, 
as the distribution of the blood groups, Bhould 
prove competent to suggest lines upon which cross¬ 
breeding might be practised on a large scale with¬ 
out the danger of wholesale deterioration, a long 
time would have to elapse before a scientifically 
directed control would be able to regulate marriage 
as efficiently as racial prejudice has succeeded m 
barring marriages by state legislation in the United 
States of America, when one of the would-be con¬ 
tracting parties can be shown to have a strain of 
colour inherited from even a remote anoestor of 
many generations back 

The colour problem is the most momentous of 
all those into which the question of race prejudice 
enters , and it is no exaggeration to say that the 
future of our civilisation depends upon its successful 
solution Clearly, however, Sir Arthur Keith had 
more directly in View the urgent problem of the 
relations which are to subsist m the nearer future 
between the nations of western civilisation 

Whatever may be the ideals of the internationally 
minded, it 10 impossible to evade the fact that race 
prejudice is deep seated, and that, owing to its 
survival value, it has been, and will continue to be, 

No^fcie, Vol 127] 


paramount As Sir Arthur phrased it, the pre¬ 
historic world m which man's tribal heart was 
fashioned was organised by Nature for the evolu¬ 
tion of new and better races of mankind The 
1 tribal heart * still beats to-day It is the function¬ 
ing of the strongest instinct which has bfeen im¬ 
planted m man, working through the group of 
which each individual is a member—the mstinot of 
self-preservation 

It would appear that the evolutionist has but 
cold comfort to offer the apostle of peace who pins 
his faith to the obliteration of race prejudice 
and national antagonisms On an evolutionary 
view of human progress, the attempt to form a 
League of Nations at the present juncture m the 
world’s history is a break m an ordered advance 
It departs from the line of racial evolution and social 
development alike We must view race not as 
static but dynamic In the conditions of human 
society the mingling of racial types produces endless 
variation The nation represents a stage in racial 
evolution in which various racial strains—for anthro¬ 
pologists are agreed that there is now no such thing 
as a pure race—are being moulded so as to verge 
towards a common type, varying more or less 
widely in individuals, as in England, and closely 
bound by a common language and common insti¬ 
tutions 

Yet it is evident that the world is becoming ripe 
for change When we pass m review the history 
of humanity in the light of the teaching of social 
anthropology, it becomes manifest that there is 
in social institutions a regular progression and a 
constant movement to extend the feeling of soli 
danty over an ever increasing range from family to 
km, from km to tribe, and so forth, until we come to 
the nation and the Empire Now we are approach¬ 
ing the battle of the greater units For nearly a 
generation there have been movements in various 
parts of the world to burst the bonds of nationalism 
and to reach out to a greater umty m Pan-Turaman, 
Pan-Moslem leagues, and the like The Umop. of 
Soviet Republics, not content with the bounds of 
the old Russian Empire, seeks in time to embrace 
the workers of the world The League of Nations 
itself is symptomatic of this urge, but if the 
evolutionary view be right, it asks too much at 
the present stage of human development Xf Sir 
Arthur Keith is correct in his view of the trend of 
racial evolution, m regarding the English sppaking 
peoples as the future custodians of peace, sq far 
as they represent an advance in the evolutionary 
scale, he has the support of science and of feentunent 
ahke 
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A Theory of Money 

A Treatise on Money By John Maynard Keynes 
Vol 1 The Pure Theory of Money Pp 
xvu+ 363 Vol 2 The Applied Theory of 
Moneyi Pp viu + 424 (London Macmillan 
and Co , Ltd , 1930 ) 16* net each vol 

R KEYNES’S “Treatise on Money ”, the 
fruit of his study and reflection up to date 
on the part played by currency and credit in con¬ 
temporary civilisation, is the most important work 
on monetary theory published since the War, 
certainly m England and probably throughout the 
world Its two volumes, entitled respectively 
** The Pure Theory of Money ” and “ The Applied 
Theory of Money ”, are divided into seven books 
The first book is concerned with essential defini¬ 
tions , the second investigates what the value of 
money really means, and how its fluctuations may 
best be measured , the third and fourth books— 
which contain the heart of Mr Keynes’s theory— 
deal with the factors which determine the value of 
money and the dynamics of changing price levels , 
the fifth and sixth are taken up with a study of 
the statistical and non-statistical data bearing on 
changes in the quantity of money and its velocity 
of circulation, m the volume of production and 
trade, and m the rate of investment, while the 
seventh and last book contains Mr Keynes’s pro¬ 
posals for the practical reforms which he would 
like to see the ultimate monetary authorities of 
the world adopt in order to achieve the objectives 
at which, in his opinion, monetary policy should 
aim 

To state Mr Keynes’s theory both briefly and 
accurately is impossible A technical subject 
demands technical terms whose precise definition 
cannot be short But subject to the caveat that 
almost every expression used m the quotation 
which follows requires elaboration, the kernel of 
his doctrine is that “ the price level of output 
depends on the level of money incomes relatively 
to efficiency, on the volume of investment (measured 
m cost of production) relatively to saving, and on 
the ' bearish * or * bullish ’ sentiment of capitalists 
relatively to the supply of savings deposits in the 
banking system" (vol 2, pp 346-6) In this 
statement it is implied by Mr Keynes’s earlier 
chapters (a) that windfall profits or windfall losses 
(themselves highly oomplex concepts) are excluded 
from money incomes and from savings, (6) that 
investment represents real additions to the capital 
stock of the country or countries concerned , and 
(c) that savings deposits are true savings deposits 
No. 3216, Von* 127J 


and not merely the funds labelled by banks with 
this name for various extraneous reasons , while 
(d) ‘ bearishness ’ denotes the excess of the public’s 
desire to hold liquid claims to cash rather than 
secunties which are expected to decline in value 
over the amount of cash available for this purpose 
in the form of savings deposits, and * bullishness ’ 
means the converse 

In at least three respects this new theory of 
money marks a distinct advance over the pnncipal 
alternative theories which have hitherto held 
the field First, it is excellent that so eminent an 
economist should have abandoned the and ngours 
of the unabated quantity theory of money and 
exposed the barrenness of the algebraic identities 
in which that theory is usually formulated In 
the second place, the emphasis placed on the im¬ 
portance of the relationship to the value of money 
between savings and investment on one hand 
and the volume of consumption and investment 
goods produced on the other, opens fertile and 
promising avenues to fu rther in\ estigafcion Lastly, 
by demonstrating that modern banking plays a 
dual r61e, acting both as the supplier of current cash 
for depositors and as the purveyor of short loans 
mainly for working capital for industrial and trad¬ 
ing borrowers, the new theory straightens out an 
old confusion and throws into relief an element 
which can and will be utilised in the course of time 
to guide and control economic activities much 
more successfully than they are guided and con¬ 
trolled to-day 

Nevertheless, Mr Keynes’s analysis as a whole 
appears to the present writer to be neither con¬ 
clusive nor satisfactory, and to him at least it 
seems to break down in several vital places 
For example, Mr Keynes claims to have proved 
that if investment exceeds or falls short of 
savings, profits or losses (in his sense) must re¬ 
spectively arise in respect of output as a whole 
At the crucial stage m his proof, however, he 
apparently abandons the analysis and formula he 
has taken pains to establish m the preceding pages, 
and tacitly introduces a new set of assumptions 
which either imply a novel (and wholly undeveloped) 
theory os to the relationship between new savings 
and dealings in existing securities, or else boil down 
to the doctrine that additional supplies of bank 
money injected into the eoonomic system tend to 
raise prices, and conversely The former alterna¬ 
tive—a novel theory about savings and securities 
—is too embryonic to be susceptible of criticism 
the latter alternative—the addition or withdrawal 
of bank money—assumes the conclusion in' the 
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premises, and is an obvious truism, but one 
which leaves the relationship which he alleges to 
exist between investment, savings, and profits 
(or losses) totally unproved Although the ex¬ 
position (cf vol 1, chap 10, section (m ), and 
particularly p 145) is so inordinately obscure 
that it is practically impossible to arrive at Mr 
Keynes’s exact meaning, even the most sym¬ 
pathetic reader cannot escape the uncomfortable 
feeling that one of the corner stones of the entire 
“ Treatise ” is insubstantial and the underpinning 
shaky 

Similar defects appear elsewhere, especially in 
Book iv , on the dynamics of the price-level 
Here rigorous demonstration is impossible in the 
nature of things, and Mr Keynes is thrown back 
on the several probabilities of various alternatives 
The argument is extremely difficult to follow or 
to assess , but its upshot is a description of the 
genesis and development of a credit cycle which 
at best is ingenious and plausible but which 
can scarcely claim to be comprehensive or final 
And when Mr Keynes passes from his theoretical 
analysis to his practical conclusions, one feels that 
the reforms he proposes rest on far too uncertain 
an analytical ground work for them to be acted 
upon without much closer and more careful ex¬ 
amination by the practical men who would have to 
work them than they have yet received 

One further observation may perhaps be per¬ 
mitted Here, devoting itself to the analysis of a 
subject vital to the very well-being of modem in¬ 
dustrial civilisation, and backed, moreover, by a 
pen of superb literary skill and facility, is a mind 
as brilliant, as powerful, and as subtle as any mind 
that has ever been occupied with economic sub¬ 
jects Yet the result of its labours, prolonged over 
years, is inconclusive and in many respects dis¬ 
appointing Why should this be ? Can it be that 
somehow Mr Keynes, for all his gifts, has just over¬ 
looked the philosopher’s stone ? Or is it that there 
is no philosopher’s stone at all, that the technique 
of quasi mathematical analysis breaks down when 
applied to monetary affairs, that in its modern 
monetary studies the Cambridge school of eco¬ 
nomists, the most distinguished and honoured 
modern representative of which is before us, has 
been exploring npt a broad highway but a blind 
alley 1 Mathematics, provided it is given the 
right abstractions to manipulate, has proved itself 
t>y results to beHhe most powerful instrument of 
thought mankind has yet devised But if the 
mathematical method.is to succeed, it must start 
Off with the right abstractions , and if it begins 
No. 3216, Vol 127] 


with the wrong ones, then all that emerges is a 
will o’-the wisp pseudo science such as astrology 
Can it be that modem monetary theory has started 
off with the wrong abstractions ? Or are the 
initial abstractions right enough so far as they go, 
but too fragile to support the towering fabric of 
theory which has been erected upon them ? 

By far the most interesting, freshest, and most 
instructive sections of Mr Keynes’s book are those 
m which he examines the too scanty existing facts 
which throw light on the actual movements of 
various monetary and non monetary elements in 
economic life Whatever answer different people 
may return to the questions just asked, there can 
be no doubt at all that what monetary science now 
requires is further and more intensive study of the 
facts now available, and, as Mr Keynes earnestly 
pleads, more facts supplied by bankers and others 
for economists to study Until the facts which 
are urgently needed have been supplied and ana¬ 
lysed much more thoroughly than to-day, not even 
Mr Keynes’s genius can reduce the intricacies of 
this theory to the simple and (where possible) 
quantitative propositions which alone the common 
man can understand and utilise in the conduct of 
practical affairs Jules Menken 


1 Orgamsmal ’ Conception of Development 

The Interpretation of Development and Heredity a 
Study m Biological Method ByDr E S Russell 
Pp vi + 312 (Oxford Clarendon Press, Lon¬ 
don Oxford University Press, 1930 ) 15* net 

N some branches of biology the relevant data 
can be pieced together without the aid of any 
very comprehensive conception of the structure 
or potentialities of the living organism The study 
of animal development, on the other hand, con¬ 
stantly provides facts which require, for their inter¬ 
pretation, a definite conception of broad biological 
principles The developmg embryo has potentiali¬ 
ties often only revealed in the laboratory, and not 
infrequently it exhibits, in a striking manner, the 
subordination of parts to the requirements of the 
organism as a whole To state that the activities of 
an organism are something more than an integra¬ 
tion of the activities of all its parts, is perhaps 
a truism, but m Dr Russell’s pages it is the cen¬ 
tral theme of an extremely interesting and careful 
argument whioh leads to the establishment of the 
organism as the only fundamental and valid unit 
in biology If we accept this conclusion* we reach 
what the author calls the ' orgamsmal * conception 
of development, whioh gives us " rules of method for 
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the itudy of living things and their parte without 
implying any mysterious * action of the whole ’ on 
those parte ” We can " aocept the simple facts of 
observation that the organism acts as a whole and 
that the activities of its parts are subordinated to 
and co-operate in whatever the organism as a whole 
is doing at the moment of observation It is from 
this simple and objective point of view that we must 
regard the relation between the organism and its 
cells and energids ” 

He author's position is, in a sense, impregnable 
All attempts to portray the facts of development 
against a background of physics and chemistry have 
so far failed, whilst the conception of developmental 
organisers has done muoh to strengthen the attack 
on current materialism Dr Russell develops the 
attack with vision and with vigour He does not 
stand alone We read, with a feeling of security, 
that “ many of the necessary concepts of 4 orgarus- 
mal biology * are m use by biologists especially of 
the older and sounder tradition ” , they only re¬ 
quire freedom from “ any tinge of materialism that 
may oling to them ” Those who feel that they aro 
old enough and sound enough will read Dr Russell’s 
sentence of death on the 1 gene ’ without a quiver of 
regret, whilst bis rejection of the analytical prin¬ 
ciples which dommate the sciences of physiology 
and biochemistry will be a timely warning to irre¬ 
sponsible youth All units, except the organism 
itself, must be swept away if we are to retain an 
adequate conception of development Molecules, 
enzymes, genes, chromosomes, cells, and organs all 
play their part and all are legitimate objects of study 
by those who are not primarily interested in the 
most fundamental truths of biology they are no 
more than the individual words of a sentence—the 
real meaning of which lies outside the individual 
components Dr Russell’s argument is vigorous 
and stimulating , it is set forth with scholarly 
judgment 

Most biologists are probably willing to admit that 
some type of * organismal ’ outlook provides a 
deeper insight into the problems of development 
than does any other theory , but it is not clear how 
this conviction leads to the discovery of new facts 
Theories are ephemeral, facte remain, and it is 
as a working hypothesis that Dr Russell’s con¬ 
clusions must stand or fall In the meantime, his 
book will stimulate thought and suppress ultra- 
materialistic dogma, and this m itself is a very real 
fontnbution to biology 

It is not difficult to criticise adversely ^elected 
passages from a work which not only defines the 
point of view of its author but also of most of the 

No 8216, Von 127] 


more eminent biologists of the past Some may 
think that the author’s conception of the ohomo- 
some theory of inheritance is an inadequate repre¬ 
sentation of the established facts, and it may be that 
when Dr Russell is most vigorous he is least sound 
Others may be unconvinced that the analytical 
method is obsolete or unreliable There may even 
be some who will fail to read the first three chapters 
without a yawn Those, however, who are not un¬ 
duly prejudiced in favour of materialism will read 
the whole book with pleasure, and congratulate its 
author with more than usual smoenty 

J Gray 


A History of Elementary Mathematics 

Oeschxchte der Elemeniar-Mathematik tn systerna - 
txscher DarsteUung nut besonderer Berdck&ichtig- 
ung der Fachworter Von Di Johannes Tropfke 
Band 1 Rechnen Dntte, verbesserte und 
vermehrte Auflage Pp vu+222 (Berlin und 
Leipzig Waiter de Gruyter und Co, 1930) 
12 gold marks 

T is a remarkable testimony to the excellence 
of this work that a third edition should have 
been called for within nine years of the issue of 
the first volume of the second edition (1921) The 
first edition, in two volumes, appeared in the years 
1902 and 1903 and contained about eight hundred 
pages The second edition was published m seven 
parts or volumes (1921-24) and ran to nearly 
thirteen hundred pages in all, the increase being 
due to the incorporation of the results of new 
researches into the history of mathematics earned 
out in the meantime The first part of the present 
edition contains 222 pages, as compared with the 
177 pages of the first part of the second edition, 
which again shows that the author has included a 
large amount of fresh matenal 
The preface to the first edition desenbed the 
plan and intention of the work There were 
previously available three volumes of the monu¬ 
mental work of Moritz Cantor, the first attempt in 
recent times to concentrate m one book the vast 
matenal existing m earlier histones which had 
become antiquated (Heilbronner, Montucla, Kast- 
ner, Arneth, etc ), and in a multitude of scattered 
articles dealing with separate questions But the 
great scope of Cantor’s undertaking precluded him 
from entering into great detail, and one effect of 
its publication was to call forth a number of new 
works, some of which' helped to fill up gaps, while 
others took the form of histones of separate sub. 
jects, for example, Braunmtthl's “ History of Togo- 
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nometry ” The Btnct chronological order followed 
for the moat part in Cantor’s work constituted a 
great difficulty in the way of the reader who wished 
to mfoi m himself on any particular point at short 
notice, since the information had to be laboriously 
gathered together out of a number of different 
chapters in the book, with the help of the index 
For a reference book, therefore, which should 
enable a Btudent to get light on this or that point 
without loss of time, a systematic arrangement 
according to subjects is infinitely preferable, and 
Tropfke s book is written from this point of 
view 

The seven parts of the second edition divide the 
subjects thus (1) Calculation (numeral systems, 
whole numbers and fractions, anthmetical opera 
tions etc ) (2) general arithmetic (including 

algebra, logarithms, theory of numbers) , (3) pro 
portions and equations (4) plane geometry 

(5) plane trigonometry spheenc and spherical 
trigonometry (6) analysis and analytical geo 
metiy (7) stereometry, with indices to the whole 
work arranged (a) according to names and works, 

(6) according to subjects 

As the editor explains, theie is no pretension to 
literary style the account is summary, approxi 
mating to the brevity of a lexicon the object is, 
above all things to catch the eye and make the 
salient points stand out, as it were References are 
given in the notes to the original authorities for 
the statements made the fullness of these notes 
will be gathered from the fact that there are 
1343 notes, of various lengths to 218 pages of 
text in the volume before us They are brought 
up to dates so late as 1929 and 1930 there 
are references to light years as units of distance, 
to Eddington s calculation of the diameter of the 
universe, regarded as finite under the relativity 
theory, to the latest researches into Babylonian 
and Egyptian mathematics by H Wieleitncr, O 
Neugebauer.T EncPeet, A B Chace, Kurt Vogel, 
and others to B Datta s papers on ancient Indian 
mathematics, and so ort 

There are and must be omissions We have not 
so far traced any reference to the Russian peasant ’ 
method of multiplication (by means of duplicating 
and halving only), which m effect comes to the same 
thing as the ancient Egyptian method In citing 
other works, the author does not always refer to 
the latest editions But, taken as a whole, the work 
ltf an invaluable, nay, indispensable, Nachschlage - 
buck , and we look forward with lively interest to 
the appearance of the remaining parts 

T L H 


Our Bookshelf, 

Soviet Union Year Book , 1930 Compiled and 
edited by A A Santalov and Di Louis Segal 

5 p vni + 670 (London George Allen and 
nwin, Ltd , 1930 ) Is 0d net 

The ‘ Soviet Union Year Book ”, which first 
appeared in 1925 as the Commefcial Year-Book 
of the Soviet Union ”, is a bulky and informative 
volume, concerned chiefly, as its origin would sug¬ 
gest, with matters of commercial interest There 
are sections on the constitutional a/id political 
organisation of the Umon of Socialist Soviet 
Republics and of its constituent republics , on the 
economic organisation and development of the 
Umon, including a short notice of the Five Year 
Plan and separate sections dealing with agri¬ 
culture, mineral resources, industry, transport, 
foreign trade finance and currency, labour and 
co operation There is also a legal section dealing 
only with private law 

Of most interest to readers of Nature are prob¬ 
ably the sections dealing with education and with 
health Under the former headmg we read that 
there were in 1928-29 m the USSR, 109 Workers' 
Faculties with 60,200 students, and 134 univer 
sities with 155 300 students One would be grateful 
if subsequent issues of the ‘ Year Book ’ gave more 
information concerning these institutions there 
is nothing hero concerning their organisation, their 
method of recruiting students, their geographical 
distribution or the subjects studied in- them In 
the same section are included the numerous 
scientific institutes that have been opened m the^ 
USSR and where research is being done in 
problems of applied science likely to assist the in¬ 
dustrial development of the country A list of 
these institutes is given and, as a sample of their 
activities, a summary of the work earned out in 
the Chemical Institute Since the summary only 
occupies a page and a half, our cunosity is aroused 
rather than satisfied 

The legal section includes an account of the 
Soviet Union laws on copyright, trade marks, 
industnal designs and patents, including the full 
text of the most important decrees and ordinances 
in the matter of patents 

Other interesting features are maps, showing the 
new political and administrative divisions of the 
Union and the progress of electrification a list 
of the more important periodicals published in 
the Umon, including several technical and scien¬ 
tific ones and a Who’s Who ” of scientific 
workers The value of the ‘ Year-Book ” as a 
work of reference is increased by the presence of 
an index 

The Universe around Ua By Sir James Jeans 
Second edition pp x + 363 + 24 plates (Cam¬ 
bridge At the University Press, 1930 ) 12* 6d 
net 

Comment on this well known book is almost a worl 
of supererogation , the remarkable popularity i1 
has attained, which shows no sign of abating, make* 
praise superfluous and adverse criticism futile 
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The second edition shows little modification of 
the original book The size is increased by eleven 
pages, and a number of small alterations have been 
made, either in correction of errors of detail or as 
representing the superiority of second thoughts to 
first The increase of size is due mamly to a dis¬ 
cussion of three subjects, described in the preface 
as the new planet Pluto t the rotation of the galaxy, 
and the apparent expansion of the universe It is 
an eloquent commentary on the present progress 
of astronomy that, m little more than a year, sub¬ 
jects of this magnitude and importance have either 
been bom or experienced developments of funda¬ 
mental character There is only one point in the 
book to which we might profitably direct attention 
The index includes, under the general heading 
" Quotations ”, a number of well-known names, 
but reference to the corresponding pages often 
ihows no obvious quotation Presumably the 
reference to George Meredith in connexion with 
p 283 arises from the occurrence there, without 
inverted commas, of the isolated phrases “dusty 
answers ” and “ hot for certainties ” A * quota 
tion * from Matthew Arnold, assigned to p 5, eludes 
as If phrases which have passed into current coin 
if the language are to be dubbed * quotations 
there will be no end to the acknowledgments 
necessary One wonders, for example, why ‘ new 
heavens and a new earth “ on p 331 is not ascribed 
to St John, or even why the Psalmist is not given 
the credit for “ down to the sea ”, on p 151 The 
point 18 a small one, but it is not beneath notice 
It is a penalty of reaching a high standard of 
excellence that small blemishes become unduly 
conspicuous, and this may serve as a justification 
For mentioning one of them here 

Little America Aerial Exploration m the Antarctic 
and the Flight to the South Pole By Rear- 
Admiral Richard Evelyn Bvrd Pp xvi + 422 + 
58 plates (London G P Putnam’s Sons, 
1931 ) 21* net 

Aerial exploration has introduced a new kind of 
sook on polar travel The two-volume account of 
he daily routine of sledge journey and camp has 
5 one An aerial journey is so brief that there is 
ittle to say beyond comments on the behaviour 
if the machine Admiral Byrd made several re 
narkable flights during his year in the Antarctic 
md discovered considerable areas of new land , yet 
he bulk of the volume is descriptive of prepara¬ 
tions for winter quarters and the journeys to and 
rom New Zealand The flight to the Pole and 
lack, which occupied nineteen hours, is described 
n a single chapter 

The limitation of usefulness of aerial exploration 
s clearly brought out in this book, and Admiral 
Byrd wisely supplemented it with ground work 
vhere possible Thus Prof Goold’s examination 
if the Queen Maud range was one of the most 
mportant aspects of the work Unfortunately, 
he new land east of King Edward Land was not 
examined The expedition had its base at the Bay 
>f Whales on the Ross Earner, out of sight of land, 
w> that the majonty of the large complement of 
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forty-two men never got $ glimpse of Antarctic 
lana Another innovation m Antarctic explora¬ 
tion was the daily contact by wireless with the 
outer world and the inclusion of a press corre¬ 
spondent in the staff The book contains little 
record of scientific results, which were consider¬ 
able, but has much information about flying con¬ 
ditions 

Oxydattons et reductions Par Ren4 Wurmser 
(Les probl&mes biologiques, Vol 15 ) Pp xix + 
381 (Paris Les Presses universitaires de 
France, 1930 ) 95 francs 

Prof Wurmser has produced a really excellent 
book on oxidation and reduction, of value not only 
to those interested in the physical and chemical 
aspects of biology but also to the general scientific 
reader as well He (ommences with the principles 
of oxidative and reductive processes as illustrated 
by changes m valency, by electron transfer, and 
diminution in fi*be energy The various mechan¬ 
isms of the operation of both photochemical and 
thermochemical processes of oxidation and reduc¬ 
tion are then developed, and two chapters are de¬ 
voted to a cntical discussion of the hypotheses 
involving 4 activation ’ of hydrogen and 4 activa¬ 
tion * of oxygen respectively According to the 
author, these theories must not be regarded as 
rivals, but that processes of oxidation and reduction 
operate by one or the other mechanism Attention 
is then directed to the determination of oxidation, 
reduction equilibria, including not only those readily 
reversible but also those which are only partially 
reversible in systems for which the evidence for 
reversibility is at present somewhat scanty The 
volume concludes with a discussion of experi¬ 
mental technique and a summary of the results 
obtained in the study of intracellular oxidation- 
reduction potentials The book is well written, 
m that it is a veritable mine of information yet 
at the same time eminently clear and readable 
Tho printing and binding are both superior to 
the average text-book of French origin 

E K R 

Foundations of Biology By Prof Lorande Loss 
Woodruff Fourth edition Pp xvi+501 (New 
York The Macmillan Co , 1930 ) 3 50 dollars 

This is regarded in many universities as a standard 
text book for the student’s own reading It gives 
the zoologist the necessary essentials of botany, and 
shows an understanding of the part played by 
unicellular organisms The diagrams are simple 
and admirably selected, many being original Tech¬ 
nical terms are reduced to a minimum, and the 
student is helped also by an admirable glossary 
The new edition is a great improvement, and the 
more adequate discussion of many themes will 
make them simpler to the student The enlarge¬ 
ment of the section devoted to human welfare 
is useful We ourselves are rather tired of the 
evolution of the horse , m the next edition the 
author should explain what a horse is and how it 
is adapted to its environment, for his students will 
not know 



924 


NATURE [Jmra 20,1931 


Letters to the Editor. 

[The Editor doe* not hold himeelf responsible for 
opinions expressed by hxs correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other -part of Nature No notice is taken 
of anonymous communications ] 

Observation* on the Penetrating Radiation in 
the Antarctic* 

Observations upon the variation of intensity 
of the penetrating or cosmic radiation with latitude 
were earned out by the B A N Z Antarctic Research 
Expedition during the recent summer cruise of the 
Discovery , November 1930 to March 1931 

All observations during the voyage were made by 
Mr A L Kennedy, physicist to the expedition The 
apparatus employed was a Geiger Muller electron 
tube counter, with single-stage amplifier, relay, and 
automatically recording chromograph The tube 
counter was contained m a Pyrex glass tube, into which 
tungsten leads were sealed and filled with argon gas at a 

P ressure of approximately three centimetres mercury 
'he tube was mounted between lead blocks in such 
a way that, except for the holes through which the 
ends of the tube projected, four inches of lead sur 
rounded the tube on every side 

The pressure of the argon was adjusted to give a 
counting'Voltage between 450 and 500 volts, and a 
senes resistance of the order of 1500 megohms con 
siating of a suitably proportioned mixture of xylol 
and alcohol m a hermetically sealed Pyrex capillary 
gave potential 4 kicks ’ for each discharge through 
the tube The whole apparatus was mounted in a 
small room on the deck of the Discovery, adjoining 
the wireless room Of six tubes made in the physics 
laboratory of the University of Adelaide, only one 
survived the voyage Fortunately, counts were ob¬ 
tained on this tube over a region ranging from Hobart 
to Adelie Land, that is, over a range of geographical 
latitude from 43° S to 68° S 

Counts were made on thirty four days during the 
voyage, and the total number of 4 kicks ’ recorded 
was 28,350 in a total time of 4502 minutes, giving an 
average rate of 6 3 * kicks 1 per minute Except on 
two occasions, when values of 7 5 and 7 2 were 
obtained, the variations from this mean are of tho 
order due to probability variations, and both these 
high values occurred early in tho voyage with values 
of a 1 counting voltage * higher than was usual The 
counts for the two stations nearest to the magnetic 
pole, with the ship stationary off Adelie Land, show 
values of 5 9 per minute and 0 3 per minute There 
is thus no definite indication of vanation with mag 
netic latitude 

Unfortunately, an overcast state of the sky was so 
general that no attempt at a correlation of electron 
oounfcs with auroral intensity is possible On the one 
occasion on which the log book records the occurrence 
of a brilliant aurora, the count was, however, un¬ 
usually low (5 6 per minute) 

The mean value (0 3 per minute) of all counts on 
the voyage is identical within the limits of experi¬ 
mental error with the value (6 1) obtained for a 
count of four hours in the physics laboratory of tlie 
University of Adelaide 

The result of the observations thus tends to confirm 
those of BOthe and^KohlhOrster in the North Atlantic 
(kindly communicated m a letter from Dr BOthe), 
of Corhn at Abisko, and of Millikan at Churchill in 
Canada, m showing that the mtensity of the penetrat¬ 
ing radiation does not* vary to any considerable 
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extent with magnetic latitude even within 260 miles 
of a magnetic pole 

The accuracy of the observations probably does 
not exoeed ten per cent at best, but it should be 
noted that they were taken in circumstances of 
exceptional difficulty, illustrated by the following 
extracts from the log-book *' Roll 40V’ “ Stopped 
Radio transmission started ” “ Very big seals, 
stormy, rolling heavily * bottle P t O # rolled on to 
instrument, putting it temporarily out of action.*' 
Difficulties with regard to temperature, which 
affects the voltage of the H T battery, and humidity, 
which affects the insulation, were also formidable 
The former could not be controlled, but the latter 
was successfully countered by using sulphur as an 
insulating material and by surrounding the end of 
the Pyrex tube with a sleeve containing phosphoric 
anhydride 

The preliminary work of adjusting gas pressure in 
the counting tube, determining the counting-voltage, 
etc , was earned out by Mr Ihffe, of the staff of the 
physics laboratory Kerr Grant 

University of Adelaide, 

May 8 


The Nuclear Moments of Cmium, Rubidium, 
and Indium 

In my work 1 on the hyperfine structure of the lines 
of the pnncipal senes of caesium, 1 suggested that } was 
the value of the quantum number of the rota 
tion of the nucleus , but I pointed out that it might 
well be higher, it being impossible to determine it with 
certainty owing to the hyperfine structure of the 
P levels being too fine to resolve In the meantime 
Schuler 4 has shown that the value of nuclear quan 
turn number can be determined quite simply from the 
intensity ratio of the components of the hyperfine 
structure doublets In caesium the two components 
are of very nearly equal intensity , so that the value of 
i must be high it may well be 9/2, or perhaps higher , 
m order to find the exact value, experiments are being 
made to determine very accurately the intensity ratio 
of the comi>onentfl 

I have also examined the structure of the lines 
IS} - 3 % P} and IS} - 3 % P} of rubidium These pos¬ 
sess a doublet structure with a separation of about 
0 1 cm _1 , but the intensity ratio of the two com 
ponents is about 2 1, this corresponds to a value of 
1/2 or 3/2 for i , the values of the intensity ratio being 
respectively 3 1 and 5 3 for these two values The 
structure is probably affected to some extent by the 
isotope of higher atomic weight, but as this is only 
present to the extent of about 25 per cent, the value 
of i for the pnncipal isotope must still remain within 
the limits given 

The value of i for mdium * is given as one, this is 
almost certainly too low It was calculated by 
Goudsmid’s cosine law * from the separations of tWo 
very close levels The ratio of these separations was 
found to be 0 072 ± 000 0 045 ± 000, that is some 
value between 2 1 and 13 1 The corresponding 
value of i is between 1 and 7/2, if these limits of 
experimental accuracy are taken into consideration 
But here again additional evidence is given by con 
sideration of the intensity ratios of the fine structure 
components , this corresponds to a high value of % 
It is therefore to be assumed that the upper limit of 
the range of values found by the cosine law, namely, 
7/2, is the more probable 

The experimental results are of course in no way 
affected by this revised theoretical interpretation. 

Goudsmid has suggested that mjr experimental 
results for the hyperfine structure of mdium are 
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uncertain, m they do not agree with some results oh* 
tamed hy McLennan,* A careful study of both works 
on the subject shows that the difference between 
McLennan *s results and mine is just what is to be 
expected, if the lower resolving power with which 
McLennan worked is taken into consideration. The 
line 4101, I found to possess four components with 
separations 0*000, 0 281, 0 380, and 0 058 cm ~ l now 
the component at 0 380 cm * l is weak and very close 
to the component at 0 281 cm ^; consequently, ex* 
oept with very fine lines and high resolving power, 
it oould not be observed and the line would appear to 
possess only three components, as McLennan observed 
Similarly, in the case of the line 4511, I observe four 
components, while MoLennan only observed two , 
now the separations of the four components are 0 000, 
0 045, 0 204, and 0 270 cm -1 here the components 
at 0 000 and 0 276 cm “ l are weak and very close to 
the strong components at 0 045 and 0 204 cm ~ 1 , so 
that except with the highest resolution they escape 
detection and the line appears to be a doublet, which 
is just what McLennan observed 

In order to see the full structure of the lines, it is 
necessary to work with a resolving power of at least 
500,000 , this I achieved by using a reflecting echelon 
grating with a resolving power of about 800,000 and 
a light source which operated at the very low tempera¬ 
ture of about 80° C With any less adequate means 
it is quite impossible to observe the smaller separa 
turns D A Jackson 

Clarendon Laboratory, 

Oxford 

1 Proo Rot/ Soe , A, vol 121 1028 

■ leyl fUr PhvS , vol *7 1931 

1 Proc Roy Soe , A, vol 128 , 1930 

• Zmt fir Phys , vol 47, p 178 , 1023 

* Proc Roy Soe , A, vol 128 , 1930 


Effect of Fungi upon the Strength of Timber 

Thk fact that fungal decay considerably lowers the 
strength of timber has long been familiar to all who 
employ this material for structural puiwses, but 
practically no information has been available as to 
the actual amount of damage caused m any specific 
wood at various stages of decay Recently it lias 
been shown that almost imperceptible decay may 
render Sitka spruce timber unsuitable for use where 
high mechanical strength is required An investigation 
earned out at Princes Risborough by the Forest 
Products Research Laboratory of the Department of 
Scientific and Industrial Research has now taken the 
matter a step further The rate of loss of mechanical 
strength m pieces of timber exposed to the attack of 
a fungus growing m pure culture, with the chemical 
and other changes taking place in the wood, have been 
accurately followed 

The timber used in these experiments was Sitka 
spruce, one which is unusually homogeneous and 
therefore suitable for the mechanical testing and 
analysis of small samples , it is also a wood frequently 
used in structures such as aeroplanes where any 
deterioration of its strength may be a senous matter 
Previous work at the Laboratory has shown that this 
timber in certain circumstances is very susceptible to 
decay, and the fungus Trametea aertahs, chiefly 
responsible for the development of brashness in it, 
has been studiedv* 

A large number of small, carefully selected test 
pieces were inoculated with cultures of TranteUa 
abnatit actively growing upon agar medium in culture 
flasks in which a high humidity was maintained 

A number of test pieces were removed from the 
cultures after periods of exposure to the fungus 
varying from one to ten weeks, and tested for Strength 
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upon apparatus specially designed for the purpose; 
while at the same tune matched control pieces, which 
had been kept sterile, were tested The progressive 
loss in weight and chemical change by the fungus were 
also determined, and these results were correlated with 
the strength figures Sections were cut from certain 
of the test pieoes and examined microscopically. 

Two sets of experiments were earned out and the 
results will shortly be published as a Forest Products 
Research Bulletin In each senes there was an ex¬ 
tremely rapid fall in the strength values , after only 
two weeks in the second experiment the average value 
for the strength of the pieces had fallen to about 
80 per cent of that of the normal sound pieoes, and 
afterwards the mechanical strength continued to fall 
rapidly until after ten weeks lees than 20 per cent 
remained 

This loss m strength could be closely correlated 
with the chemical changes brought about by the 
fungus The curve for the change m alkali solubility 
1 shadowed ’ quite closely the curve for the strength 
values It is of interest, however, to note that loss 
in weight of the specimens did not become significant 
until several weeks after the strength of the timber 
had begun to fall The increase in alkali solubility 
of the wood substance preceded the loss in weight 
caused by the respiration of the fungus 
Examination of the sections of the test pieces 
showed that the hyphae of the fungus rapidly per¬ 
meated the blocks and penetrated the cell walls, but 
the amount of mechanical damage caused by the 
formation of small bore holes could not be considered 
as the chief factor responsible for lowering the strength 
of the wood, which should rather be looked for in the 
chemical changes in the material of the cell walls 
brought about by the fungus 

W P K Findlay 
Forest Products Research Laboratory, 

Princes Risborough, Bucks, 

May 18 

1 Forest Produrtt Research Bulletin 4 K 8t G C^rtwfriflht. * A 
Decay of Sitka Spruce caused bv Trametes senahs " (London BUM 
Stationery Office ) 


An Unusual Solar Halo Complex 

An unusual halo complex was obsorved at Saska¬ 
toon, Canada, on April 10 between 8 20 am and 
9 15 a m , 105th meridian time Its appearance when 
the altitude of the sun was about 35° is shown in 
the accompanying diagram (Fig l) The significance 
of the various letters is as follows HH f horizon , 
Z , zenith , sun, oa, halo of 22°, ee', parhelia of the 
halo of 22° , cc, c', upper and lower tangent arcs of 
the halo of 22° , 565, portions of the halo of 40°, 
d r arc tangent to the halo of 40° , mm, parhelic circle, 
pp\ parhelia of 90° , paiheliaof 120°, 6, an th el ion, 
as ', narrow angle oblique arcs of the anthehon, rr', 
apparently portions of wide angle oblique arcs of the 
anthehon , gg\ apparently secondary parhelia of the 
parhelia of 22° , /, arc vertically above, and concave 
towards the Bun Coloured halos and arcs are shown 
by a solid and a dotted line, the latter indicating the 
blue side of the halo 

Features which are worth noting in this halo com 
plex are (1) the colour of the oblique arcs r, r ', and 
(2) the arcs/ and d When the arcs r, r* were observed 
first they were so faint that it was impossible to be 
certain of their colour, but shortly before the dis 
appearance of the halo they brightened to such an 
extent that the red colour on the side next the horizon 
was very noticeable The ends of the arc / appeared 
to merge into the upper horizontal arc cc, and the 
region enclosed by the two was much brighter than 
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the surrounding sky This arc appeared to have its 
centre at the sun, and was separated from the halo 
of 22° by an angular distance of about 3° Its position 
with respect to the halo of 22° did not appear to 
change with time, although the intensity of tne light 
from it decreased more quickly then than that from 
other parts of the halo The arc d was not noticed 



until several minutes before the disappoaiance of the 
halo, when it appeared as a short, brightly coloured 
arc, curved towards the zenith 

Although halos are an infrequent occurrence in 
western Canada, halos of varying degrees of complexity 
were seen almost daily during the second and third 
weeks of April During this period of timo there were 
two largo dust storms, and it is suggested that small 
dust particles, earned to the level of the cirrus clouds, 
may nave seived as nuclei for the formation of ice 
crystals 

B W Currie 

University of Saskatchewan 
Saskatoon, Sask 


Arabic Source of Zadith’s 41 Tabula Chemica” 

Tm basal texts of the alchemical knowledge of the 
Middle Ages in Europe are the “ Turba Philoso- 
phorum ” and the “Tabula Chemica “ of Senior 
Zadith, son of Hamuel, but although both of them 
are obviously denyed from Arabic sources, the latter 
have not hitherto been traced Some twenty-five 
years ago an Arabic manueenpt containing three of 
the works—two m verse anil the other in prose—of 
the tenth centurj^alchemist Muhammad bin Umail 
came into our possession from Lucknow, and the work 
in prose, entitled “ Al-M&’al Waraql wa-1 An^ an- 
Najmlyah” (“Silvery ^yater and Starry Earth”), was 
cursorily examined, as—being largely a compendium 
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of quotations from older alchemical writers—it seemed 
likely to throw some light on a similar work (the 
u Shaw&hid") of the well-known authority on al¬ 
chemy, Muhammad bin Zakarlya ar-RAzl, who died 
in A d 926 As, however, no connexion oould at the 
time be established between the two works, and the 
Indian text was somewhat defective, the manuscript 
was put on one aide until its collation with other 
manuscripts of the same work could be made 

This was not found possible until 1926, when the 
grant of a research scholarship by the Government 
of Bengal to Mauivi Tur&b ‘All enabled the work of 
collating the Indian text with photostat copies of two 
other manuscripts—one at Pans and the other at 
Leningrad—to be taken up It was then noticed by 
one of us (H E S , while on leave in England in 1927) 
that the contents of the “ M&’al-Waraql " were very 
similar to the treatise of Senior Zadith, and compari¬ 
son of the Latin text in vol vi of Zetzner’s “ Theatrum 
Chemicum ” (Strasbourg, 1659) showed not only the 
identity of the two texts, Latin and the first half of 
the Arabic, but also that both were a commentary 
on one of the poems contained in the Lucknow manu¬ 
script, and, partially, also in the treatise of Senior 
The name of this poem is “ Ris&latu ah Shams ila l- 
Hil&li which appears in the Latin under the literal 
translation “ Epistola Solis ad Lunam Crescentem ’’ 
A portion of tne Latin translation of the “ M&’al 
Waraql ” was also found to be included in the com 
pendium of alchemical treatisos known as “ Artis 
Auriferie quam chemiam vocant ” (1693 ed , pp 246- 
266) undei the incorrect title “ Rosinus ad Euthiciam” 
This last named volume includes two versions of the 
“ Turba Philosophorum ”, and it was next noticed 
that the latter work includes at least three passages 
that are to be found in the “ M&’al Waraql ” Finally 
it was diHooverod that not only had the author of the 
“ M&’al Waraql ” drawn some of his materials from 
both Ar R&zl’s “ Shaw&hid ” and another treatise by 
Ar-R&zl’s immediate predecessor, Mahr&rls, but also 
that the fourteenth century treatise of the Arabic 
alchemist al Tr&ql, “ Kit&b al ‘llro al Muktasab fl 
Zira'at adh-Dhahab ’’ (edited and translated by Dr 
E J Holmyard in 1923), was largely based on the 
“ Mfi’ftl Waraql” 

A paper on the subject (which will include both 
Mauivi Tur&b ‘All’s recension of the Arabic text 
as well as an edition of Senior Zadith’s “ Tabula 
Chemica ”) is now being published in the Memoirs of 
the Asiatic Society of Bengal , and an account of the 
recent discoveries, which throw much light on the 
history of chemistry, will be given at the Second 
International Congress of the History of Science and 
Technology that will be held at South Kensington at 
the end of June 

H E Stapleton 

Writers’ Buildings, Calcutta 

M Hidayat Husain 

Calcutta Madrasah, 

April 14 


Two Modifications df Liquid Carbon Disulphide 

The data of H Isnardi 1 show that the dielectric 
constant of carbon disulphide undergoes ajt the 
temperature of - 90° C* a sudden change This 
phenomenon appears at a considerably higher tem¬ 
perature than the freezing point of carbon disulphide 
( - 112°), it is thus similar to ethyl ether ,On the 
basis of our work on ethyl ether we may therefore 
suppose that the carbon disulphide undergoes at 
- 90° C a transformation from one liquid modification 
into another one 

To confirm this assumption, we have made a study 
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)f the heating curve of carefully chemically purified 
mrbon disulphide The apparatus used in this study 
Kras the same as that used previously for ethyl ether 
uid nitrobenzene 1 Carbon disulphide was cooled to 
% temperature - 98° , we then observed the change 
with time of the gradually increasing temperature of 
the substance, which was isolated from tril external 
thermic influences The observations of temperature 
were made in intervals of 10 sec The observations, 
repeated five times, have shown that at - 90 03° there 
appears a distinct break on the heating curve (see the 
part AB of the curve on the accompanying graph, 
Fig 1) Both parts of the curve, above and below 
AB f are to a high degree of approximation straight 
lines, making appreciably equal angles with the axis 
of time This shows that the specific heat of carbon 
disulphide does not undergo an appreciable change 



at the transformation point Measuiement of the 
value of the refractive index as a function of tern 
perature shows also a break at this point 

It should be mentioned that the existence of two 
different liquid modifications of carbon disulphide 
could be distinctly observed during the cooling of the 
substance, because the two modifications do not mix 
together and so a sharp dividing line can be seen 
This dividing line between the two liquid modifications 
can also be Bharply seen during the slow heating of 
carbon disulphide This phenomenon depends, of 
course, on the sharp change of the refractive index 
The heat of transformation, estimated roughly from 
the heating curve, is for carbon disulphide about 
0 04 cal /gr , for ethyl ether 0 07 cal /gr , for nitro 
benzene 0 14 cal /gr All these values are of the order 
of the heat of transformation of helium I into 
helium II 8 

The phenomenon leported in the present com 
munication is the third case obseived by us of the 
existence of two different liquid modifications of an 
organic substance 

M Wolfke 
J Mazur 

Physical Laboratory, Technical Institute, 

Warsaw, April 19 
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Bridges’ Genic Balance Theory of Sex 
Determination 

In Bridges' table of sex indices, 1 m connexion with 
balanced intersexuality m Drosophila, the fact that 
the female intersex is a tnplo IV and the male inter 
«ex a diplo IV is not expressed The chromosomal 
difference between the two is not allowed for in the 
calculation of the senes of sex indices Since the 
addition of a IV chromosome to the male In terse x 
chromosome relation converts it into a femalemtersex, 
the u TV chromosome must have a net female tendency 
similar to that of the X and different from thilt of the 
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other autosomes ” The following modification U, 
therefore, suggested 

X and IV represent the totality of female determining 
genes 

II and III represent the totality of male determining 
genes 

The addition of one IV chromosome to the chromo¬ 
somal complex of the male inter sex converts it into a 
female interaex On the other hand, the addition of 
an X chromosome to the male complex converts the 
male into a female The efficiency of the female 
determining genes on the IV chromosome must con 
sequently be very much less than those on the 
X chromosome 

Assigning arbitrary values to the efficiencies of the 
two interacting components, male on the autosomes 
II and III, and female on chromosomes X and IV, 
the subjoined senes of sex indices is obtained 

Let the efficiency of the female determining genes 
on the A r chromosome be represented by 100 —that 
on the IV chromosome by 10=/', and the efficiency 
of the mole determining genes on II and III chromo¬ 
somes be represented by 100= M 


C hromoHOinr 
Relation 

(itne (letermin 
Ing Relation 

Soy fjpe 

Sox 

Index 

3X 2A 

If' IM 

super female 

1 60 

4X 4A 

4f + 4/' 4Af 

4N female 

1 10 

JX 3A 

3/+ J/ - AM 

3N female 

1 10 

2X 2A 

2/^2/' 2M 

2N female 

1 10 

IX 1A 

J/f If 1 M 

IN female 

1 10 

2X 3A 

2/+ 3/' 3A/ 

female interaex 

0 77 

2X 1A(-IV) 

2AT 3 M 

male mteraox 

0 73 

IX 24 

A 2/ 2Af 

male 

0 60 

IX 3A 

/+T 3Af 

super male 

0 43 


This table represents more accurately the genotypic 
diffeiences of tho various sex types, more especially 
the difference between the male and female intersexes, 
and can be applied to Bridges’ suggestion that 1 by 
variation in the number of IV chromosomes, it is 
possible to have a fringe of mmoi sex types about each 
of the major types of sex difference ” 

H ZWARENSTFrN 

Department of Physiology, 

University of Cape Town 
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Forestry Research in Great Britain 

The correspondence in Nati he and the leading 
article on Forestry Research in Great Britain ” in 
the issue foi May 16 lay stress on certain points 
which need to be emphasised It appears, however, 
that an even wider view of the problems must be 
taken if we are to make the most of our opportunities 
and of oui obligations Every schoolboy knows 
about the struggle for existence, the survival of the 
fittest, and similar phrases, but it is rare to meet a 
forester who has been trained to pay attention to the 
analysis of the factors as they occur cither in natural 
woodlands or m plantations This is not surprising, 
for intensive research m fundamental problems has 
been almost completely neglected in Great Britain 
Some attention has been paid to a few obvious dis¬ 
eases, but the results are almost negligible compared 
with what is known about fungal attack when timber 
has been worked, though these are often part of the 
same problems and .should be treated as such 

The fungus root (mycorrhiza) of trees is equally a 
subject which should be investigated seriously Little 
or nothing has been done in Britain, and no one has 
been wholly engaged in its study It does not seem 
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to have been realised generally that casual identifica¬ 
tions of woodland fungi presumed to be operative are 
worthless , and moreover, that these fungi when they 
are not concerned with myoorrhizal roots have, 
nevertheless, an mfluenoe on the fertility of the soil, 
for the mycelium ramifies amongst leaves and obtains 
its nutriment from them 

The work that other fungi accomplish in the soil 
is also a matter for research , it is certain that they 
are as important as bacteria, but I know of no work 
on them here or elsewhere 

The conditions overseas in natural forests are dis¬ 
turbing, when one considers both exploitation and 
replanting On the last visit of the British Aasocia 
tion to Africa I was told that it was of no use my going 
to a certain forest if I wanted to collect fungi , I was 
repaid for my scepticism by the two best collecting 
days in twenty years 1 experience 

I have directed attention to the major activities of 
a single group of organisms, but even less is known 
about the more indirect ones of other cryptogams 
We need still to keep oats and clover in mind 

With so many research problems orying out for at¬ 
tention, and the Breckland area within easy distance, 
it would seem that the Cambridge Forestry School 
might be saved from the fate which threatens it 
We have followed the German school more or less 
blindly and we should be unwise now merely to follow 
the Swedish school Darwin first clearly pointed out 
the interplay between different organisms, and this 
principle applied with modem ecological methods of 
research would lead to the practical results by which 
the forester must, in the end, judge them 

J Ramsbottom 

British Museum (Natural History) 


The Low Altitude Aurora of Nov 16, 1929 

In Natube of May 2, p. 663, Dr G C Simpson has 
compared the observation of an aurora in Abisko on 
Nov 16, 1929, mentioned by me in Nature of Apnl 
11, 1931, with an observation of an aurora made by 
him twenty seven years ago After a description of 
the last mentioned aurora, he arrives at the following 
conclusion “ It is clear that these two experiences 
were practically identical, and there oan be little 
doubt that what Mr Corlm considered to be the 
thicker parts in the ojoud covering were really breaks 
in the cloud through which the dark sky could be 
seen 11 

There are, however, two important differences m 
the observations mentioned, which show that this 
conclusion cannot be valid, namely—(1) during the 
observation at Abisko the cloudy structure of both the 
thinner and the thicker strata could be easily seen, so 
that there is no doubt at all that they were clouds 
and not “ the dark sky 11 m addition, some few real 
breaks m the clouds elsewhere showed that the un 
covered sky was light blue owing to the moonshine , 
(2) the auroral ray observed at Abisko was apparently 
equally intense in front of both the thinner and the 
thicker strata with rather sharp limits, whereas the 
aurora observed by Dr Simpson showed “ bright 
and dark patches owing to the clouds 11 Therefore 
the auroral ray at Abisko on Nov 16, 1929, was either 
m front of the clouds or was far above the clouds, but 
had a greater intensity than the full moon 

Aurora brighter than the full moon may possibly 
occur on rare occasions An extremely bright aurora 
of possibly bo high intensity was, for example, ob¬ 
served on Jan 4; 1930 , 3 * 30 » G M T , by the care¬ 
taker of the tourist station at Abisko, who awoke 
from his sleep and first thought that the tourist 
station was burning, «but found that an aurora of 
extraordinary intensity was flashing all over the sky. 
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Therefore, 1 have not been ‘ oonvinced 1 that the 
auroral ray on Nov. 16, 1929, was really below the 
clouds, but after reading later Mr Otunminh^ ob¬ 
servation of a low altitude aurora m Norwood, Canada, 
on the same day (Natum, Jan 17,1981), I now find it 
more probable that a low altitude aurora (being thus a 
planetary phenomenon) really occurred pn that ,day 
both at Abisko and at Norwood than that we should 
have by chance the same curious 1 illusion ’ on the 
same day at places so far apart 

Axbej Gorlin. 

The Observatory, Lund, 

May 23 _ 


The Inheritance by a Leafhopper of the Ability 
to Transmit a Plant Virus 

Lbathoppkrs of the species Ctcaduhna (Balciutha) 
mbxla Naude, after feeding upon k plant affected 
with the virus disease knoym as * Streak \ will usually 
transfer this disease to all healthy maize plants upon 
which they may subsequently feed In the course 
of studies of the virus transmission by this species 
of insect, however, I have frequently encountered 
individuals which failed to transfer the virus under 
conditions normally favourable to this process Re 
pea ted tests of these individuals, after further periods 
of feeding upon diseased plants, led me to believe 
that they were incapable under the experimental con¬ 
ditions, of acting as vectors of this virus 

I have recently studied the inheritance by this 
insect of the ability to transmit the streak virus by 
breeding successive generations from parents selected 
for this character In this way I have obtained races 
which breed true for the character selected Thus 
certain races, which may conveniently be called the 
‘ active 1 races, consist of hoppers, every individual of 
whioh will invariably transfer the streak virus under 
suitable conditions On the other hand, 4 inactive 1 
races have been raised m which every individual is 
incapable of transferring tho virus I have failed to 
find any morphological difference between the hoppers 
of these several races 

In the course of this pure line breeding it became 
olear that the character of activity 1 behaved in 
inheritance as dominant to the character of ‘ in¬ 
activity 1 Later study of crosses between the two 
pure-breeding races confirmed this conclusion and, 
furthermore, showed that the character was linked with 
sex Thus the cross, active x inactive 9 > g&ve an 
F x progeny of inactive £ and active 9 9 In the 
F % generation, active and inactive hoppers appeared 
in approximately equal numbers in each sex The 
reciprocal cross, inactive £ x active 9 > gave an en¬ 
tirely active F x offspring, and segregation isjt the F\ 
generation into active and inactive in approx i 
raately equal numbers, and only active 9 9 

These results conform with the well-known Droso 
phtla type of sex-linked inheritance 

H H Stohey 

East African Agricultural Research Station, 

Amani, Tanganyika Territory, 

April 22 

Molecular Combination of Aliphatic Iodides. 

The binary system hexadecyl iodide (m p 13 3°)- 
ootadecyl iodide (m p 32 9°) has a eutectie point 
(19 3°) and a non-congruent melting point (22 3°), 
showing the existence of a compound of one molecule 
of each iodide This appears to be the first axapiplp 
of combination of alkyl halides * 

J C. SlfCPTH. 

The Dyson Perrins Laboratory, 

University of Oxford, 

June 9. * 
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Fourth Centenary of the College de France. 


AMONG the great educational institutions of 
xjL Pans the College de France, founded by 
Francis I m 1530 as the College Royal, is one of the 
oldest and most famous, and trus week (June 18-20) 
is celebrating the four hundredth anniversary of its 
foundation The celebrations commenced with 
receptions in the College itself and at the Hotel de 
Ville , on June 19 there was a gathering m the great 
amphitheatre of the Sorbonne, presided over by the 
President of the Republic , and on June 20 a visit is 
to be paid to the chateau of Francis I at Fontaine¬ 
bleau, and a gala performance will take place at the 
The&tre Fran^ais During the forenoons of June 
18 and 19 there are to be conferences in the College 
de France, when discourses on the development of 
the various sciences are being delivered by MM 
Sylvain Levi, H Vincent, Paul Langewn, and 
Edmond Faral, whde in the Biblioth6que National© 
an exhibition has been arranged recalling the work 
of the men who have added lustre to the name of 
the College 

Francis I has been described as a prince of 
excellent abilities, kindly disposition, rash and 
generous, but licentious and without principles 
Like many others, his reign, which began in 1515 
and ended in 1547, was marked by long wars and 
much persecution Yet it was also marked by an 
increasing interest in literature and art, and Francis 
is remembered as the protector of Rabelais, the 
patron of Leonardo da Vinci, and the friend of 
Erasmus His age was that of the Reformation, 
the age of Luther and Calvin, which was likewise 
the age of Michelangelo, of Durer, of Copernicus, of 
Vesahus, of Paracelsus, and of Georg Agricola The 
sack of Constantinople m 1433 had made the 
tieasures of the ancient world available for all 
mankind, learning in all its branches had received 
new impetus, and the founding by Francis I of the 
College do France was but one outcome of a 
momentous movement Inaugurated under the 
mo«t promising auspices, free from clerical restraint, 
and devoted to all branches of knowledge, the 
College, like many similar institutions, has passed 
through periods of stagnation, and at one time its 
chairs were bestowed by ministers on their family 
doctors or tutors to serve as pensions, but during 
the later part of the eighteenth century it was re¬ 
constituted, and it lias ever since played a con¬ 
spicuous part m the intellectual life of Pans When 
founded in 1530 the lectures were given in different 
colleges, but the present building near the Sorbonne 
was commenced m 1010 and was completed about 
1778 Beanng over its doorway the inscnption Docet 
Omnia , the College to day possesses more than forty 
chairs, and all its lectures are public and free 

Not the least interesting feature of the College 
is its collection of busts and memorials which help 
to recall its history Though some of its professors 
have left behind them little but their names, there 
have been many who by their writings, their dis¬ 
courses, their researches or discovenes, have added 
vastly to the spread and increase of knowledge The 
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first professor of mathematics, chosen by Francis 
himself, was Oronce Fine (1494-1555), tho author 
of thirty one works and the constructor of models 
which were still m existence at the time of the 
Revolution Another mathematician was a far 
more famous man, Pierre de la Ramee (1515-1572), 
better known as Ramus, who fell a \ictim to the 
massacre of St Bartholomew His workH on arith¬ 
metic, geometry, and algebra were the standard text¬ 
books, and he was as distinguished as a philosopher 
as he w as as a mathematician Among his pupils was 
the almost forgotten Jean Pena, who translated 
Euclid’s “ Oatoptiica ”, but who died at the age of 
thirty Roberval (1602-1075), the opponent of some 
of the views of Descartes and the supporter of those 
of Co])trnicus, became professor of mathematics in 
the college in 1032,and in 1043 Gassendi (1592-1055) 
was made one of his colleagues Picard (1020-1683), 
the astronomer, was first the assistant and then the 
successor of Gassendi, while a successor of Rober- 
val’s was La Hire (1640 1718) To Picard and La 
Hire belongs the credit of being the first to use the 
newly built Pans observatory for regular observa¬ 
tions, and together the} weie employed by Colbert 
on the construction of a map of France Duhamel 
(1024 1706), the first secretary to the Academy 
of Sciences, Sauveur (1653-1716), the partly deaf 
founder of the science of acoustics , and the mathe¬ 
matician Vangnon (1654 1732), whoso “ Projet d’une 
nouvelle m^caruque ” appeared the same year as 
Newton’s Pnncipia ”, were all associated with 
the College at the end of the seventeenth or the 
beginning of the eighteenth century 

It was soon after this that the fortunes of the 
College sank to theu* lowest ebb, when no one spoke 
of it, and its posts were bestowed as pensions 
Under Louis XV the tide turned , orders were 
issued for its reorganisation, and through Dehsle, 
Lalande, and others its halls again became a centre 
of attraction Dehsle (1688-1768), tho friend of 
Newton and Halley, had spent twenty years in 
Russia before he became a professor at tho College 
de France , and Lalande (1732-1807), his successor, 
had likewise spent a short time at Berlin As 
anxious to call public attention to himself as to 
astronomy, Lalande became the most popular 
exponent of science of his day, and he stands in the 
first rank as a professor and a writer Succeeding 
Dehsle in 1702, he held a chair at the College de 
France for nearly forty six years One of Lalande’s 
best known contemporaries was Darcet (1725-1801), 
a chemist known for his study of tho manufacture 
of pottery With Monge he was one of the earliest 
explorers of tho Pyrenees, and his lecture in 1775 
on his experiences was the first evei delivered at the 
College of Science in the French instead of the Latin 
language 

Suivmng the Revolution almost unchanged, the 
College de France, under the Napoleonic era, like 
the Institut, the ficole Poly technique, the Ecole 
Normale, and the Jardm des Plantes, became one 
of the scenes of the activities of the brilliant group 
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of men of science which made that era so memorable 
in the history of scienoe Never before or since, 
perhaps, has there been gathered together in one 
city so many of the world’s greatest contributors 
to the advancement of knowledge as there were in 
Pans at the beginning of the nineteenth century, and 
it was but natural that the College de France, with 
its unfettered regime and its public lectureships, 
should become one of the homes of those who spoke 
with authonty One eminent man who held office 
dunng the Revolution was Daubenton (1716-1800), 
the collaborator of Buff on When he died, his chair 
passed to none other than Cuvier (1769-1832), the 
founder of palaeontology and comparative anatomy, 
whose last lecture was given in the College only 
a few days before he died Contemporary with 
Daubenton and Cuvier were the chemist Vauquelm 
(1763-1829), the discoverer of chromium , Thenard 
(1777-1857), in whose favour Vauquelm resigned in 
1804, and Biot (1774-1862), who in 1800, at the age 
of twenty-six, was appointed professor of natural 
philosophy 

No less distinguished were the successors of these 
famous men In the realm of physiology there are 
few names better known than those of Magendie 
and Bernard Magendie (1783-1855), who de 
scribed himself as a ‘ rag picker of facts ”, and on 
his death bed remarked to a friend, ^You see me 
here completing my experiments ”, became a pro 
feasor in 1831, the year he visited Sunderland to 
study cholera To him in 1847 as an assistant 
came Claude Bernard (1813-1878) who succeeded 
to Magendie’s chair in 1855 Bernard s life as a 
Master of Medicine was written by Sir Michael 
Foster To the chair of experimental physics at 
the college in 1824 was appointed Ampere (1775- 
1836), the centenary of whose publication of the 
fundamental laws of electro-magnetism was cele¬ 
brated at the Sorbonne ten years ago , and at Ins 


death, Savart (1791-1841), who for eight years had 
been curator of the physical cabinet, succeeded him 
Savart in turn was followed by Regnault (1810— 
1878), who, like Faraday, after having obtained a 
reputation as a chemist, turned physicist Regnault 
in 1854 was made director of the Porcelain Factory 
at Sevres, and it was there, and not at the College 
de France, that his apparatus for the investigation of 
the expansion of gases was destroyed dunng the 
German occupation of 1870 Two years after this 
Regnault resigned his position at the College de 
France, and his chair passed to his deputy Mascart 
(1837-1908), afterwards destmed to be director of 
the Central Bureau of Meteorology and president of 
the Pans Academy of Sciences What Biot and 
Ampere and their successors did for physics was 

f iaralleled by the work of the eminent chemists who 
ollowed m the chairs of Darcet and Vauquelm 
Pelouze (1807-1867), the successor of Dumas at the 
iScole Polytechnique, lectured for many years at the 
College de France, and in 1850 was succeeded by 
Balard (1802-1876), who had achieved fame at the 
age of twenty four by his discovery of the element 
bromine Balard was closely associated with many 
notable men of science He owed much to Gay 
Lussac , it was m Balard's laboratory, at the fioole 
Nornmlo, Pasteur in 1848 made his remarkable dis 
covery with tartaric acid , to him in 1837 as an 
assistant came Berthelot, while his assistant m 
later years, Schutzenberger (1829-1897), in 1876 
became his successor Almost the whole career of 
Berthelot was bound up with the (Allege de France, 
where in 1865 a chair of organic chemistry was 
created for him When he died forty two years 
later it was said that France had lost her most 
eminent man of science No one ever associated 
with the historic College was more convinced of the 
moral and practical value of scientific inquiry, and 
he once wrote “ La Science domme tout ” 


Induced 

I T is well known that, foi some time past, malaria 
has been purposely induced as a remedial 
measure in persons suffering from general paralysis 
of the insane The therapeutic value of this pro¬ 
ceeding has been placed beyond doubt Up to 
1928, of 2499 patients in institutions in England 
and Wales so treated, 1188, or 47 5 per cent, were 
benefited sufficiently to be recorded as ‘ recovered 
* much improved ’, or ‘ improved * Of 656 cases 
m 1929,47 7 per cent came under the same heading 
The 1 (Recharged lecovered ’ numbered nearly 12 
per cent, and the ‘ discharged relieved ’ six or seven 
per cent Thus nearly one fifth of the cases treated 
by artificial infection with malaria benefit suffi¬ 
ciently to be discharged from hospital 

From a medical and a moral point of view, there¬ 
fore, there is abundant justification for subjecting 
sufferers from one malady, grave and intractable, 
to the risks attendant upon infection with another 
which is controllable by drugs At the same time, 
it has become apparent that the procedure affords 
a unique opportunity for the clinical study of 
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Malaria. 

malaria itself, a disease incomparably more lm 
portant than general paralysis of the insane as a 
world problem, and one which is still beset bv 
questions scarcely answerable in the uncontrolled 
conditions of the field 

Arrangements were therefore made at the sug¬ 
gestion of Col S P James, adviser on tropical 
diseases to the Ministry of Health, whereby the 
Ministry, in consultation with the Board of Control, 
the London County Council, and Col J R Lord of 
Horton Mental Hospital, Epsom, organised what 
is virtually a first essay m clinical investigation 
under strictly experimental conditions Colonel 
James communicated a report on the first results 
to the Malaria Commission of the League of Nations 
in 1926, and communicates a record of the material 
which has since accumulated to the Transactions 
of the Royal Society of Tropical Medicine and 
Hygiene (24, 5, 477-538, March 1931 ) 

It is very difficult to find malana patients who 
can infect Anopheles macuhpenrUs Of 306 mos¬ 
quitoes dissected when sporozoites should have 
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been present in the salivary glands, ten only were 
found with zygotes in the stomach and none with 
Bporozoites in the glands They were among eight 
batches fed, some of them as many as five times, 
upon the blood of patients with a high gametocyte 
count Dr P A Buxton suggests that a gela¬ 
tinous steeVe, such as Schaudmn has described 
(perhaps present only at a certain phase in the 
process of digestion), arises from the chitogenous 
cells of the fore-gut and intervenes between the 
blood and the epithelium of the mid gut of the 
insect, thus accounting anatomically for the heavy 
infection of some macultpennis and not of otheis 
While the problem of insect infection needs further 
study, it has been ascertained that the condition 
of the gametocytes of P vivax in the blood of 
patients who are ‘ good mfectors of Anopheles 9 
is such that the male forms of the parasite in thin 
blood films kept moist at 25° C ‘ exflagellate * 
within fifteen minutes With P falciparum and 
P malanae , even this indication of mfectability 
for Anopheles maculipennis is uncertain There are 
good and bad receptors of infection as well as good 
and bad mfectors But there is no positive evi 
dence that a particular species of Anopheles is a 
better 4 malaria earner 5 than another 

If susceptible patients are bitten by mosquitoes 
which have sporozoites in their salivary glands, 
infection does not always result This may be 
accounted for by non injection of sporozoites 
Excluding such cases and also cases in which there 
was doubt whether or not the patient had suffered 
from malaria previously, 18 per cent of the numbei 
of patients who certainly received sporozoites 
failed to develop malaria within the usual incuba¬ 
tion penod These are held not to be attributable 
to the presence of ‘ immune bodies ’ in the patients’ 
blood Some are examples of * latent infection * , 
others may be due to an anaemic or otherwise 
abnormal physiological condition of the blood 
Failure may also result from the fact of a previous 
attack, and some of Col James’s most suggestive 
results concern the course of malana in cases ti eated 
by quinine In cases of so-called 4 spontaneous 
recovery ’ from benign tertian malana the in 
fection ‘smoulders', and the blood picture and 
parasite findings assume features akin to those 
of the blood of native children in hyperendemic 
areas Usually, between the eighth and tenth 
months after primary infection, there is a 
definite recurrence of fever and a reappear¬ 
ance of parasites in the blood, followed in a few 
days by recovery A few small doses of quinine 
then secure freedom from further attacks and fi om 
parasites Before the recurrence, the patient can 
be reinfected with the same parasite, but after 
4 spontaneous recovery ’ such patients are proof 
against reinfection This condition of immunity 
is inhibited by quinine therapy On the other 
hand, immunity to reinfection by P vivax confers 
no protection against P falciparum or P malanae , 
and complete immunity to reinfection by one 
strain of P vtvox confefs at best only a partial 
rotection against another strain As immunity 
as hitherto been studied only as a mass problem 
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among natives races, Col James suggests that the 
development of these findings should be earned 
out by field workers 

Cases are recorded in which the expected malanal 
attack was six months or more late Since in¬ 
fection is desired early m malana therapy, such 
cases are rare in mducod malaria , but it has been 
possible to study twelve in which from 28 to 45 
weeks intervened between infection and attack 
In one of these the patient liad been infected with 
quartan fever when, nine months after infection 
with tertian, the benign type developed unaffected 
by a long attack of quartan followed by a curative 
course of quinine 

If a distinction is made between the return of 
fe\ er within eight weeks of recovery from a primary 
attack (recrudescence) the return between 8 and 
24 weeks (relapse) and the return later than 24 
weeks (recurrence), about half the patients infected 
by mosquito bite have one or other of these mani¬ 
festations, the other half none Recurrence was 
found to occur within 27 to 39 weeks of primary 
infection, and all of the cases which 4 lecurred ’ 
in the twenty seventh week became ill on the 
190th to 194th day after their blood became free 
from parasites afU r thur primary attack This 
relationship led the investigators to construct a 
graph representing the history of 107 cases referred 
to the same stai ting - point The resemblance 
between this graph and representations of the 
seasonal clinical incidence of benign tertian malaria 
in northern Europe suggests that the ‘ spring rise 
about which so much has been written, is due not to 
any climatic circumstance but to recurrences in per 
sons who had their primary attack in September, 
with primary attacks in persons whose infection in 
September remained latent throughout the winter 

Observations on prophylaxis by quinine support 
those made by Yorke and Macfie Quinine taken 
prophylactically will not prevent infection, hut this 
is different from saying that it will not prevent 
clinical attacks Whether persons who have to 
live in a malarious place would be better advised 
not to take a daily dose of quinine but to wait until 
they get a true malarial attack which would be 
adequately treated by quinine, or whether they 
would be better advised to take a daily dose sup¬ 
pressing the outward clinical manifestations of the 
disease m order to 4 carry on ’ during periods of 
moderate fever and indisposition, are questions to 
be answered differently in different cases The 
daily dose taker gams little or no immunity, and a 
period of exceptionally hard work is likely to de¬ 
termine a more severe attack than he usually 
suffers Large doses (30 gr ) of quinine given at 
any time during the incubation period nave no 
effect, a single dose of 5 gr aftei five or six 
paroxysms stops the fever but peimits a recrudes¬ 
cence within a fortnight, a small dose (5 gr ) 
given later and repeated daily for a few days cures 
50 per cent of cases Existing practice would be 
revolutionised by adopting the indications afforded 
by these facts, but it would be unjustifiable to with¬ 
hold quinine m a case of malignant tertian malana 
later than the first discovery of parasites in the blood 
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Obituary 

Prof W D Halliburton, F R S I it was the chemical side to which Halliburton always 


I N a nursing home at Exeter, William Dobmson 
Halliburton passed away, peacefully, on the 
evening of May 21 With his death the physiological 
world loses one of its most outstanding person¬ 
alities, King’s College one of its most loyal friends, 
and those who knew him, one who occupied, in their 
affection, a place it will not be possible to fill For 
Halliburton was unique To many ih given know¬ 
ledge, to many also the power to impart it A few 
have the intuitive faculty of investigating the 
fundamentals of their subject and of guiding 
the steps of others in the uncharted pathways 
of original research How restricted is the num¬ 
ber who combine these attributes with patience 
apparently unlimited, calmness in times of stress, 
encouragement when disappointments came, and 
never, by word or deed, acted other than m the 
spirit of 1 easonablem ss Vet such was Hallibu rton 
Born in London seventy years ago, educated at 
University College School, trained under distm 
guished teachers at University College and Vienna, 
Halliburton giaduated in medicine and became 
Sharpey scholai and assistant in the Department of 
Physiology under Prof [now Sir Edward Sharpey] 
Schafer, following in this position Mac William, who 
until recently held the chair of physiology at Aber¬ 
deen Further academic attainments followed, 
he obtained his M D in 1884 and his membership 
of the Royal College of Physicians twelve months 
later 

ft was, however, four years after this that Halli 
burton’s life-work began, for in 1889 he was elected 
to the chair of physiology at King’s College, 
London, rendered vacant through the retirement 
of Prof G F Yeo, an appointment he held until 
his illness at Christmas 1922, an illness which, un 
fortunately, caused him to relinquish his professor¬ 
ship in the following July Since then his physical 
vigour has gradually failed and, while on holiday 
in his favourite Cornwall, a sudden relapse de 
manded his removal to Exeter, where he died 
The present Department of Physiology at King's 
College is a tribute to the organising ability of 
Prof Halliburton On taking up his duties, he 
found the physiological laboratory situated in ill 
adapted piemises in the basement But it was 
there, though handicapped m many ways, that 
some of his finest work commenced, and shortly 
after Ins appointment a move was made to the 
present position, where under his guidance it grew 
and prospered It was a source of gratification to 
him and to others that five years after his retire¬ 
ment, he was able to open extensions to his old de 
partment, extensions for which he had hoped and 
worked and, by his labours, justified 

In his choice of staff and colleagues in research, 
Halliburton w^a singularly happy—one has but to 
name Dr [now Sir Charles] Martin, Sn Frederick 
Mott, T G Brodie, F S Locke, and Otto Rosen¬ 
heim 

Despite excursions into other parte of physiology, 
No. 3216, Vol 127] 


returned, devoting much attention to the problems 
connected with the properties of nerve, of muscle, 
and of protein As an investigator his name is 
perpetuated in the pioneer work in these questions 
Halliburton made physiological chemistry his own 
It is largely to him that the present position of bio¬ 
chemistry is due By his earlier work and by his 
writings he laid the firm foundations of his subject, 
and his researches are now part of the heritage of 
physiology 

Handicapped as he was in personal experimental 
work, hiR capacity for compiling and classifying 
information was little short of marvellous His 
“ Text Book of Chemical Physiology and Patho¬ 
logy ” (1891) is monumental , his ‘ Handbook of 
Physiology 0 has completed nineteen editions, his 
“ Essentials of Chemical Physiology ” is now in its 
fourteenth In addition to these labours, at the 
request of the Physiological Society he became, m 
1916, editor of Physiological Abstracts , a task which 
involved the issuing of a monthly precis of papers 
on biological subjects appearing throughout the 
world Almost unaided for five years, he not only 
edited and managed this journal, but also did the 
major part of the abstracting Other publications 
include “ The Chemical Side of Nervous Activity ’ 
(Croonian Lectures, 1901), k The Biochemistry of 
Muscle and Nerve ” (1904) , u Physiology and 
National Needs” (1919) As contributions to 
original work, there appeared from his laboratory 
some three hundred papers by himself and by 
others He delivered the Oliver Sharpey (1907), 
the Goulstonian (1893), and the Croonian (1901) 
Lectures of the Royal College of Physicians He 
commenced and for several years compiled the 
invaluable section of physiological chemistry in the 
“ Annual Reports on the Progress of Chemistry ” 

In 1891 Halliburton was elected a fellow of the 
Ro^al Society the degree of LL D was conferred 
on him by the Universities of Aberdeen and 
Toronto He was a fellow of both King’s and 
University Colleges, senator of the University of 
London, member of the council of the Royal Society, 
and, in turn, vice president of the soction of 
Anatomy and Physiology at the meetmg of the 
Bntish Medical Association in 1893 Twice, also, 
he was honoured by being president of Section I 
(Physiology) of the J3ritisli Association 

As a speaker Halliburton was supreme He 
brought to King’s not only a scientific knowledge 
possessed by few, and a command of his subject 
coveted by many, but a facility of expression 
envied by all It was, indeed, a tragedy* m his 
later years of leisure, to see the gradual loss of this 
great gift 

Halliburton’s whole life reflected his personality 
Never physically strong, his ability to carry out 
the strenuous programmes that he did was due to 
the unflagging devotion of Mrs t Halliburton, who 
until the end was untiring in her watchful care 
(Continued on p 945 ) 
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Habit The Driving Factor in Evolution 

By Prof E W MaoBkidp, FRS 


N O subject 18 of such i>erennial interest as 
evolution, for evolution menus the gradual 
growth of one type of an oiganism into another us 
the generations succeed one another It is quite 
clear that if the possibility of this kind of growth 
be conceded for one type of organism it must hold 
good foi all, since all, from the highest to the lowest, 
exhibit the same essential types of growth and re 
production Therefore the jiroblem of evolution is 
the problem of the growth of all animated Nature, 
of which we ouiselves foim a part 

One of the principal intci ests of zoology has 
been to endeavour to trace the course which evolu 
tion has actually pursued in the cast of each pin 
ticular group of animals Jt is as fascinating a 
pioblem as a cross word puzzle, with this great 
disadvantage, however, that it has been so fai 
impossible to arrive at an agreement as to wliat is 
the correct solution 

When this was first fully realised, interest in the 
problem dropped off In some quarters it was le 
garded as insoluble, and it was considered that the 
most contradictory solutions were equally likely 
Yet if the problem wero given up, zoology would 
(ease to be a science and be reduced to a lumber 
room of disconnected facts, as indeed was its 
condition during the eighteenth century 

It is quite clear, however, that the problem of 
evolution is a secular one However it may have 
proceeded, its progress has lieen exceedingly slow 
and it is impossible to obtain direct evidence of 
the actual operation of an evolutionary process 
from observations made dunng the span of a human 
life Zoology shaies this disability with geology , 
but geology is m better case than zoology, for 
geological structure, affecting as it does our obvious 
material surroundings, is likely to find a place in 
our permanent records , but no one in past ages 
is likely to have left minute descriptions of our 
common animals with which we might compare 
descriptions of their appearance to-day. All evi 
denoe for the occurrence of evolution is therefore 
♦ * Royal institution Otooura deliverod on June & 


indirect, for direct observation of living animals 
yields veiy little but continuation of the old maxim 
that ( like begets like * Everything turns, there¬ 
fore, on the validity and convincing power of this 
indirect evidence 

The evidence chiefly relied on timing the nine 
teenth century was similarity m ground plan of 
structuie AH animals possessing a back bono, for 
example, are built on the same general plan If all 
these animals had been evolved out of a common 
amestor, this is what wo should naturally expect 
to find, and these huts, although they do not piove 
evolution, aie consonant with the theory that 
t volution has otcuued Of course, if fish, amphi¬ 
bians leptiles, buds, and mammals all have grown 
out of one common stex k, then the rule of ‘ like 
begets like ’ must have suffered exceptions, but 
tins difficulty is got over by assuming a principle of 
‘ vat lability \ a principle which I shall discuss later 

Einthei leseauh into comparative anatomy has 
shown, howcvei, that 4 similarity in ground plan * 
does not always imply community of descent The 
muscles of fish and of the lowoi amphibia are 
divided into similar segments repeated in a line one 
behind the other, and so are tho muscles of the 
common worms , but the view that worms and fish 
owe then similarities to dcscont from a common 
ancestor has now been given up by most zoologists 
It was, however, passionately advocated for at 
least a quaitoi of a century by the late Di Dohrn, 
tho founclei of the Zoological Station at Naples 
Its disrepute is largely due to the assumptions 
which it involves if it ho true, then worms must 
have given up their original mouth and invented a 
new ope on tho opposite sale of the body in order 
to become vertebrates , and the mam divergence 
between tho supporters of tins and rival theories 
of vertebrate descent depends on tho view which 
their respective supporters take of the relative 
4 probability ’ that a new mouth would have been 
substituted for an old one, or that segmented 
muscles should have been evolved independently 
m two cases 

213*3 
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If variations occur sporadically in all directions 
1 by chance ’ for no assignable reason, if indeed, as 
the Bishop of Birmingham suggested in a recent 
addiess on “ Heicdity and Predestination ”, ‘ genes ’ 
como ‘ aus der Ewigkeit M and evolution depends 
on the chance correspondence of om of these genes 
with the needs of the animal, then the (pitstum 
of the acceptability of out theory of a particular 
descent over anotlu i is ultimately a question of the 
powers of imagination and cieduhty possessed b y 
the theouser 

If, however, as most of us who haw looked into 
the q uewtion agi ee, evolution, if it has ot curical at ail, 
has been slow, and sine lure baa beta modified m 
accoidante with the dt niandH of function, then we 
must look foi evidence of a moie satisfying kind 
than inert agreement m giound ]>lan of structure 
So fai as 1 can see there aie three sources of tvi 
dene e open to us, and only tint t We shall t \aminc 
them hue fly in turn 

Thk Jhusr Pnom? of Evotihion 

(I) \ spc*c i oh of animal is defined ^s an asstiu 
hlage of individuals rosenihlmg each other closely, 
except so fai as difTeicnccs connected with age and 
se\ are < oncer hid, and ciossmg fiecly with one 
another and producing fertile offspung 

Now if wo examine wide tanging spec ic s the 
members of which do not wander alx>ut much, we 
find that all such species aie divisible into local 
races, each nut inhabiting a ciicuinsciibed ait a 
The members of cue h race ditfei from those of the 
next race in minute chaiactcts such as colour and 
the pi open tions of the limbs and trunk, ote No 
one has even questioned the assumption that these 
vatiouH nucs have been evolved oi developed out 
of a common stock , even the the ologic al opponents 
of Darwin, who assumed that the Almighty hod 
created eveiy h]hh h s independently, admitted this 
But subsequent research by naturalists lias shown 
that then is no hard and fast line to he drawn 
between the differences that separate laces and 
those that divide spec ios There is, for example, a 
squirrel ranging all ovei tropical Africa known as 
Hfhoftct urns This varies a great deal in colour, and 
systematists had classified these colour varieties as 
distinct species But Mr M A (! Hinton, after the 
examination of*an enormous amount of material, 
has come to the conclusion that all these supposed 
species aie merely local races of the sume widely 
distributed Hj>ecies It is assumed, of course, that 
members of district species will rarelj breed to¬ 
gether, and that when they do so they produce 
infertile hybuds, but that when members of dis 


tmet races breed together they will produce numer 
ous fertile offspring 

In veiy few cases has this test been appbed, 
however , we que&s that two assemblages are dis¬ 
tinct sjiecies, because when they come into contact 
with one another m Nature they keep distinct from 
one anothei, and m those cases whore the ex¬ 
periment has been tried they are often mutually 
infertile But suppose we are dealing with two 
very similar groups of animals, one m Europe and 
one in America, and we reganl each group as a 
distinct spec ios, how shall we diseovei whether they 
aie mutually fertile or not 2 In fact, it appears, 
especially ftom the icsea relies of Dr Goldschmidt, 
who bml togethci members of the different geo 
giaplueal races of tlie Gipsy moth (Lymanlna 
dinpur), that thcie is no absolutely sliaip division 
between stc i lhty and fei tihty, but that there is ev cry 
guide of fertility, with the zero limit at sterility 

1 have said that the division of the species into 
local laces is only found in species which do not 
wandei much Where theie aie extensive migiu 
tiuns either m scareli of food or to accustomed 
breading places, numbers of the species drawn 
fiom all localities mingle togethei and no local iuu s 
arc foimed Di Johan Hjort has shown that an 
adult cod in the Noith Sea may travel as far as 
2000 miles in one year to and from its bleeding 
place No better example of the contrast Jwtweon 
a stationing and a migratory species could he 
imagined than that bttween the so called vivi 
paious eel, which is a hlcnny, and the true eel The 
true eel when fully grown is a fresh-water fish Its 
ally, the conger eel, haunts the sea, but is only 
found in shallow water close to the shore The 
tine eel Jives in rivers and ponds for seveial years, 
eating voraciously and glowing enormously in size 
When fully giown, the desne to migrate to the sea 
overcomes it If it is m a liver, it swiniH down 
wards to the mouth , if it is in a pond, it emerges 
at night and wriggles over the moist grass until it 
leaches the nearest stream and then resumes its 
journey to the sea I once surprised an cel m this 
migration , it was wallowing in a mud puddle in 
a field a few yards from the edge of a Cornish sea 
cliff No doubt as soon as darkness fell that same 
evening it would gam the edge of the cliff and make 
the great adventure True eels are found in all 
the rivers of Europe and North Africa, from the 
White Sea to Morocco, and also in the rivers flowing 
into the Mediterranean Yet if a sample of eels 
be gathered from any of these rivers and compared 
with a sample from any other, no difference can bo 
obseived between them It is true that the indi 
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viduals in eaoh sample differ slightly from one 
another, some have a few more vertebrae in the 
backbone than others, but those differences are 
found equally in all samples 

The reason for this uniformity of type became 
clear when Johannes Schmidt discovered the life 
history of the eel When eels reach the sea they all 
swim to the same breeding place, a spot situated 
in the Atlantic Ocean a short distance south of the 
Bermuda islands There they spawn, the females 
shedding the eggs and the males the s{>crm mto 
the sea at landom, where their union is left to 
chance, and thereafter the adults die Thus it 
comes about that the eggs of an eel from Morocco 
can lie fertilised by sperm from a male from the 
North Sea , and if local conditions tend to produce 
local races, this tendency is neutralised by the 
constant crossing of the germ colls of individuals 
coming from different places The fertilised eggs 
develop into flattened scmi-transpaient lar\<e with 
white blood utteily unlike the patents and they 
take thiee years to reach the streams fiom which 
their parents came 

Contrast with this condition of affairs the habits 
anti life history of the viviparous eel In tins fish, 
the eggs after fertilisation arc it turned inside the 
oviduct and there develop into little replicas of 
their parents, ready to take up the parental life 
as soon as they are born They do not move far 
from then birth place, but form < ommumtios which 
interbreed chiefly with each othci, and these com 
muni ties show slight differences in structure from 
each other, oven when as in Donmaik they ire 
separated from each othei by distances so small as 
fifteen miles For example, a community living at 
the mouth of the Lym fiord differs slightly from one 
living farther up the fiord 

Now no one will maintain that these differences 
have been specially cieated , all agiee that they 
have arisen out of something in the local condi 
tions The important point to note is that they aie 
functional differences The eels from the mouth of 
the fiord are longer and slimmer than those living 
higher up , this difference in shajie is a difference 
in the organ of locomotion, namely, the tail, which 
makes up two thirds of the fish (Fig 1) The fish 
near the mouth of the fiord go out mto the troubled 
waters of the North Sea for their food and have to 
swim more strongly than their sheltered neighbours 
in the fiord Hence the difference in structure is 
correlated with a difference in habit If, then, 
these minute differences are the first steps in secular 
evolution, we may say that they demonstrate that 
habit id the driving farce of evolution. 


The Sisco vi> Proof of Evolution 

(2) The second type of evidence is derivable from 
the remains of oxtinct aiumals, that is, fossils But 
only certain portions of this evidence are really 
convincing It is possible to take a scries of fossil 
fish of diffetent ages gathered in different localities 
and to arrange them in a senes m the order of their 
supposed ages, and then to say that the series 
proves that evolution has gone on in a certain way 
It may be so, but it is always open to the objector 
to deny that the older membeis of the series 
arc really the ancestors of the younger Some 
paheontologu al the ones are based on senes like 
this, but I have always boon extremely sceptical 
as to then value I hive harboured the suspicion 
that the younger fish in such senes may have lieen 



lid 1 Tin \ nipirmixci I {/<nw p*) \ I 1m lunu <tllm npfn 
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dinvcsl fiom finh contemporaneous with the older 
ones but as ytt undiscovcud 

There arc, iiowevc r, certain exceptional crsch in 
which i whole sciks of roi ks in one and the same 
Uxahty is full of the remains of the same kind of 
animals fiom top to bottom and where as we pio 
ceed from the older to the younger layeis a slow 
modification in the structuie of i partu ulai animal 
can l>e seen, until, if vve com pan the youngest with 
the oldest layeis, wo seem to be dealing with quite 
a different species, though the diffcience between 
the specimens found in two contiguous layers may 
be so slight as to be inappreciable In cases like 
this, no doubt is possible that wo are dealing with 
the same race of animals, which is undergoing slow 
modification, and these successions are known as 
lineage series The conditions for the preservation 
of such a lineage senes are the persistence of a urn* 
form deposition of silt in quiet waters in the same 
locality for vast penods of time The best two 
cases of such series known to me are the rooks in 
the wostern States of North Amenca exposed in the 
sides of the Grand Caiion, and the Enghsh Chalk 
In North America, the rocks are the beds of silt 
deposited by the annual floods of a great river 
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which originated in a largo inland lake like the 
present Lake Superior Every year some of the 
animals grazing on the grass of the meadows 
bordering the river were drowned and their bones 
embedded m the silt In this way the whole story 
of the development of the camel and the horse has 
been elucidated, and, comparing the remains of these 
animals found in the lower beds with those in 
the upper, we can see the ancestors of the camels 
changing from four-toed quadrupeds into croatures 
like deer and thereafter into the splay footed 
modern tame] The teeth of the earlier forms are 
in a complete senes and the back teeth are studded 
with cusps Such teeth are found at the present 
day in animals which live on soft, succulent food 
Ah time goes on the (usps become connected by 
longitudinal ndges and the teeth are thus converted 
into mills suitable for grinding the harsh herbage 
of the steppes In the case of the horse we can 
begin with tapir like creatures with four toes on the 
fore feet and three on the hind feet and pass by an 
infinite gradation of stages to cioatui es with a single 
toe on both fore and hind feet like the modern horse 
The teeth pass from a condition with cusps to a 
condition in which the cusps are connected by 
ridges , but these ridges inn obliquely across the 
tooth, not along it as m the camel 

Now all those changes, both m the camel and 
the horse, take place with great slowness and 
are conelated with changes in habit The eaily 
ancestors walked on swampy ground as the tapir 
does now, ground where the spicod of four toes 
was needed in older to give them adequate suppoit 
As tho ground became hardei and dried, more and 
more reliance was plac od on the central toes, and 
the lateral toes dwindled llie tapir to-day lives 
on exactly the same kind of food as is indicated by 
the teeth of the ancestors of the horse 

The English Chalk originated as a deposit of 
calcareous mud in quiet sea water a considerable 
distance from land, so that it was unpolluted by 
sand and mud borne down by rivers In this mud 
lived and burrowed heart-urchins in most respects 
very similar to the modem heait urchin, Echtno 
eardivm, which burrows in the sands of the Firth 
of Clyde Our modem urchin constructs for itself 
a cave in the sand, the roof of which is supported 
by a crest of cufved spines which the heart-urchin 
carries on its back The cave communicates with 
the surface of t^e sand by a vertical shaft The 
month is on the under surface of the animal, not 
in the centre but flushed towards one side It is 
crescentic in shape, with a greatly projecting lower 
lip called the labrum On the hack of the urchin 


there aie five impressions radiating from the centre 
which remind one of the petals of a flower (Fig 2) 
These impressions are each composed of a double 
series of transverse grooves On each groove sits 
a broad, flattened tentacle which acts like a gill 
this tentacle communicates with the interior by 
two pores, one at each end of the groove Through 
these pores, the tentacle communicates with an in¬ 
ternal reservoir known as the ampulla The right 
and the left senes of grooves are separated by a 
median bare space One of the petals is markedly 
different from the other four It is more parallel¬ 
sided and the grooves are fainter and more 
numerous From this petal are given off, not 
gills, but very long tentacles terminated by 
frilled discs Theso tentacles are thrust forth 
two or three at a time through the vertical shaft 
on to tho surface of the sand Here they collect 
small animals such as baby mussels, pull them 
down the shaft, and transfer 
them to a ring of branch oil 
tentacles surrounding the 
mouth, the so callod buccal 
tentacles, by which they are 
pushed into the gullet, and 
so tho heart urchin feeds 
The gills arc continually 
bathed in a current of fresh 
sea water, which is sucked 
down the shaft and made to 
flow over the gills by the 
action of certain ciliated 
spinoH 

Now when we examine 
the chalk sea-urchins which 
are known as Micraster , wc 
discover that they occur m 
certain places in countless 
numbers throughout a great 
thickness of strata , and we find that they Rlowly 
change their characters a & we pass gradually from 
the lower strata to the upper The oldest Mtcratfere 
have the mouth circular in outline and entirely devoid 
of tho projecting lip or labrum (Fig 3) The petals 
are short and are not grooved, and the anterior 
petal is not markedly different from the rest We 
interpret these features as meaning that * these 
urchins, like the modern heart urchin, Spalangns, 
were only partially buried , the gills projected freely 
into the sea-water, and the tentacles fuom the 
anterior petal were comparatively short/ The 
roundness of the mouth suggest* Hi at food tras 
sought all round it from the sand on which Hie 
heart-urchin rested* As we pass upwards, tfc* 



Fio 2 —Peniidisl shell of 
the recent heart urrhln 
<Erhxnocetrd\utn) shot* 
fn« the upper Hurface 
Note tin* grooved an 
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mouth becomes more and more oreecentic m shape , 
the labrum grows out over xt and at the same time 
the anterior petal becomes more and moie grooved 
This grooving indicates the gradual coming into 
function of the long tentacles as food gatherers 
Simultaneously the centre hues of the other petals 
between the two rows of gills become grooved 


of each petal becomes channelled out Every 
change in structure is correlated with a change in 
habit 

For convenience, geologists pick out certain 
forms which occur at certain levels and constitute 
them types thus we have the zone of Micraster 
cor boms But if wo collect enough specimens, we 



Ira 3 —Four stage# in the lineage aerie# of the c retaceous heart ur< (tin ( Vicrartcr) (l) 1# Ur oldest 411 show tht upper 
surface (1) Aftcraster cor (ton* (2) Mmaster itnvcurxor (1) M master cor teatudoiarxum (4) Mm-atitcr car 
antnnnum 

t hangr* in thr xolerporifrraH* area* —On the upptr aurfau of the sea URhln are live p< tnl shaped trm t# i h( h formed 
of two rows of plates pli r<ed by pores for the tube feet The mkldh region of etu h pi till Ik tween the rows of por*# Is 
‘the lntcrporlferous area In the lowest ion*' these ureas are quite smooth, and the Joints turtwein the plati n are not 
nimarcnt In the following *one# the areas undergo gradual change the muit'SHlve stages hi ing termed sutured inflated 
subdivided, and divided Thus In the highest »one the plates are divided 1j\ a median furrow, and are swollen find 
granulated 


and a sharp crest or ‘ canna ’ is formed in the mid 
dorsal line in order to carry the spmes which 
support the roof of the cave 

All these changes are the result of a habit of 
borrowing deeper on the part of the sea-urchin 
As it sinks below the surfaco of the mud, it be¬ 
comes necessary to hold the mud away from the 
gills, and so the crest or canna carrying the fan 
of curved spines is developed The buned gills 
require a more rapid current of clean sea-water 
over their bases and so the furrow m the centre 


find that these types are but arbitrarily chosen 
levels in an ever varying population Moreover, 
we find that the various characters, such as labrum, 
canna, grooved petals, do not change at the same 
rate in each individual In one, the mouth may be 
more crescentic but the petals less grooved than 
in another It is just as if the structure of each 
individual was responding to the change in its 
habits—but as if the different habits were not being 
modified at exactly the same rate in different 
individuals—in fact, as it has boon dramatically 

2b4 
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expressed by one of our leading palaeontologists, 
it is as if an individual oould have a new collar 
but last year’s pair of boots 

The evidence from lineage senes thus confirms 
the conclusion denved from the study of local 
races that change of habit is the driving force m 
evolution 

The Third Froof of Evolution 

(3) The third class of evidence is much more 
disputable than the first two, but if it can be 
established that it is valid, it is of much greater 
importance, because it is far more wide reaching 
This evidence is the life history of the individual, 
which, according to the so-called ‘ biogenetio law ’ 
of Haeckel, is a ‘ recapitulation * of the history of 
the race This theory, at various times, has l>een 
heavily attacked It has been assorted that there 
is no inherent reason why the individual in its 
development should rehearse its ancestral histoiy, 
and that in manv cases it is impossible to imagine a 
functioning adult animal at all similar in char¬ 
acter to tho embryo 

The assumption that the animal does repeat its 
ancestral history involves a theory of the time at 
which 1 variations that is differences between on© 
generation and the generation which preceded it, 
manifest themselves Geneticists aie prone to 
assert that variations are due to chemical changes 
m the egg and that this changed chemical composi¬ 
tion manifests itself as a changed growth at all 
stages m development Eimer, however, the in¬ 
ventor of the terra ‘ orthogenesis *, maintained on 
the contrary, as a result of his detailed comparison 
of allied species, that new t haracters appear only 
towards the completion of growth and then first m 
males The dispute has arisen, as so many disputes 
arise, from the confusion of two different types of 
phenomena The geneticist is considering the ab¬ 
normal, non functional and monstrous deviations of 
growth shown by our domesticated animals , these 
are due to interferences either with the egg or with 
the very young germ , they often, but not always, 
show themselves at the beginning of development, 
and the individuals showing them are always physio¬ 
logical weaklings as compared with the typical 
animals That these ‘sports* or ‘mutations*, as 
they are called,^are really due to chemical changes 
in the protoplasm, I am by no means ready to 
concede, the evidence available points rather in 
the direction of their cause being specific weaken¬ 
ing of the powers of growth It is a remarkable 
fact that when theqp weaklings are returned to 
normal conditions and still are able to survive, 


their offspring revert in a limited number of 
generations to the normal type The systematic 
zoologist, on the other hand, deals with specific 
differences and Eimer is nght when he says that 
these are manifested only at the end of growth , 
the youthful forms of allied species are notoriously 
so like each other as to be almost impossible of 
distraction 

If we compare two species belonging to the same 
genus, one of the generalised type common to the 
tnbe and the other of a specialised type, it will be 
found that the youthful form of the specialised type 
resembles closely the generalised type If we reject 
the doctrine of special creation and adopt tho 
hypothesis that the two species have been de¬ 
veloped out of a common ancestor, then it follows 
inevitably that the more specialised repeats, in its 
later development at least, the history of the race 
Wo can only have definite proof of this biogenetic 
law when we have independent means of knowing 
what the ancestry of a particular species has been, 
and, as has already been pointed out, this is possible 
m only a few cases, and tho knowledge thus attained 
throws light only on the latest phases of racial 
history But the developmental history of all the 
higher animals begins with the egg—which in its 
essential structure is an amoeba lxko protozoon— 
and therefore this development should present m 
shortened and simplified form the whole story of 
the race from its emergence from the protozoon 
level to its culmination in the adult form of the 
species We have no certain means of testing 
the accuracy of the earlier part of this record, but 
if we can bnng strong evidence to show that the 
later phases do really represent ancestral structure, 
and if we can by comparative embryology elucidate 
the secondary causes which have modified the 
ancestral record, then I think we are justified in the 
faith that the whole development is a story of the 
evolutionary history of the race 

LarvjE and Embryos 

Now one of the most important things to notice 
is that the development exhibits two phases, both 
of which are always present but which are of very 
different relative duration m different species 
These are the embryonic and larval phases In the 
embryonic phase, the young creature is sheltered 
from the outside world, but in the larval phase, it 
leads a free life, seeking its own food and avoiding 
its enemies The latest phases of development are 
always larval, for no animal is bom exaotly like 
the adult condition The earliest phases, on the 
contrary, are always embryonic, because no egg, Is 
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ever cast naked on the world , every egg is sheltered 
for a longer or shorter time either inside an egg 
membrane or the mother's body 

Now it is easy to show that the larval mode of 
development is the primitive one, of which the 
embryomo is a secondary modification For the 
organs of the larva are used, whereas those of the 
embryo are non-functional Thus there is a toad 
called Hylodes which lives m the West Indies and 
frequents localities m the damp undergrowth which 
are far from water This toad lays large eggs from 
which hatch out minute fully-formed toads If, 
however, one of these eggs be opened about half 
way through its development, there will be found 
therein a tadpole with fully developed tail and 
internal gills like those of the tadpole of the 
ordinary toad which lives in water Therefore if 
we are seeking the original meaning of develop¬ 
ment, we must concentrate our attention on species 
with a long larval development 
When we do so, we find in many cases, notably in 
the life-histones of the Crustacea, that the laival 
phase is broken up into a senes of sub phases or 
* instars and that during every one of those the 
larva has a distinct set of organs and corresponding 
habits, so that the primitive type of development 
consists of the coming to the surface of a senes of 
habits , and when a species deviates from the 
habits common to the order in the last phase of 
development, it exhibits the habits typical of the 
order in its younger phases Of this we may cite 
one example which is familiar to many From the 
egg of the common shore crab, Carcmvs, there 
hatches out a small shnmp like creature known as 
a zoaea This larva has a rounded and shortened 
fore part of the body known as the cophalothorax 
and *a long thm hinder part divided into six 
segments known as the abdomen The cephalo- 
thorax has a spike projecting upwards from the 
centre of the back, and also one in front which 
is known as the rostrum At the sides of the 
rostrum are two large stalked eyes, and behind 
these there are two pairs of short feelers Beneath 
is the mouth and at the sides of this are situated 
three pairs of jaws or * gnathites which are 
practically identical with those of the adult crab 
Behind these jaws we find two pairs of compara¬ 
tively long forked legs, the so-called maxilhpedes 
This list comprises all the limbs which the zoaea 
possesses By using the maxilhpedes as oars it 
rows itself vigorously about, grasping at any food 
which comes within its reach by means of its jaws, 
and it employs its abdomen as a rudder 1 
Like all Crustacea, the zoaea is enclosed in a 


stiff horny cuticle or shell which impedes growth 
Nevertheless, growth goes on , small buds appear 
at the sides of the segments of the abdomen pre¬ 
figuring swimmerets, and behind the maxilhpedes 
other buds appear, the first indications of the 
normal legs of the crab The zoaea moults four 
times, and after each moult comes a short period of 
unimpeded growth during which the leg buds in¬ 
crease slightly m length but the abdominal buds 
become fully developed swimmerets Then comes 
a fifth and critical moult and the larva changes into 
a megalopa y which sinks to the bottom and has 
different habits For now it lias legs belund the 
maxilhpedes with which it can crawl, and it takes 
on habits like those of the shrimp Like the shnmp, 
it can still occasionally swim, using for this purpose, 
however, the abdomen with its swimmerets and not 
the maxilhpedes 

After a brief period of this kind of life, the 
megalopa undergoes anothei moult from which it 
emerges as a creature with a broadened cephalo- 
thorax but a reduced abdomen, no longer used for 
swimming but tucked underneath it, in a word, 
it has become a crab But the crab has not yet 
attained the complete features of the adult crab 
For one thing, the abdomen retains a full set of 
swimmerets It grows older and bigger, under¬ 
going a series of moults At last, there comes a 
crisis when it assumes the full sexual characters 
of the adult These characters are indicated 
by far-ieaching modifications of some of the 
swimmerets It might have been expected that 
as moult succeeded moult the swimmerets would 
gradually change into sevual organs When the 
crisis arrives they are re-absorbed into the body , 
their outer horny shells are cast off m the moult 
Underneath the next shell they re develop as buds, 
which grow into the shape of the sexual organs, 
and after the next moult they appear in their fully 
developed form 

This history shows clearly the stuff of which 
development is made , we see a succession of 
‘ powers of growth ’ coming into action one after 
another , each set of growth powers gives rise to 
a corresponding set of organs, and each set of 
organs corresponds to a new set of habits De¬ 
velopment can thus be analysed into a superposed 
senes of habits, and thus it affords another con¬ 
firmation of the theory that habit te really the 
governing factor m evolution 

The Effect of Acquired Habit ok Heredity 

We have yet to face the really fundamental 
question How does habit govern evolution ? 
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Does habit change first, and do the changed habits 
produce the modified structure, or do structure 
and habit both ‘ vary * in all possible directions, 
and when the right habit and the right structure 
‘ happen f to coincide in some fortunate individual, 
is this individual ‘ naturally selected 1 ? In a 
word, does Dai win s theory of evolution by natural 
selection covei the case of correlated changes in 
habit and structure ? 

Now, in a sense, the theory of natural selection 
does cover this, and all other possible modes of 
evolution For if evolution has gone on at all, 
the powers of growth of one generation must have 
become altered as compared with those of a pre 
vious generation, and this alteration is what is 
known as ‘ vanation 9 Again, if evolution has 
occurred, the individuals which have evolved must 
have continued to live, that is, they must have 
survived To say that an individual has been 
‘ naturally selected * is merely to say that it is 
theie Consequently the theory of evolution by 
natural selection is worse than a fallacy—it is a 
truism , it pretends to give an explanation which 
turns out on examination to be no explanation at 
all, but a mere form of words It is obvious that 
the real problem is glossed over , it is hidden in 
the word variation or ch-angc Until we ha\c ex 
plained that, we have not really attacked the pro 
blem of evolution at all 

Darwin implicitly assumed that mheiliable varia¬ 
tions m all directions turn up ‘ at random \ so that 
the right combination is always there to lie 1 natui 
ally selected ’ If this were really so, we should 
have to investigate the causes which produce these 
‘ random * variations, for * chance * or ‘ contin¬ 
gency ’ is no scientific explanation But the so- 
called pure line uncstigations prove comlusively 
that Darwin s assumption is wrong In phanero 
gamous plants, in Crustacea and in Protozoa, it 
has been pioved that if we raise a brood from one 
parent only, either by self fertilisation as in the case 
of the plant, or by parthenogenetic reproduction 
in the case of the crustacean, or lastly by the 
asexual process of fission as m the case of the 
protozoon, the members of the brow! will differ 
from each other slightly in size and proportions, 
but the shorter individual will give rise to a brood 
of grandchildren as long as, or even longer than, 
those of the longer individual These individual 
differences, or ‘ fluctuating variations ’ as they are 
called, are due \o differences in nutrition and are 
not inheritable 

If we abandon, tjien, the theory of random 
variations, we have to face the only alternative 


left, namely, that change of habit produces change 
of structure This is the theory of evolution put 
forward by Lamarck, as can be shown by quota¬ 
tion from his 44 Philosophic Zoologique 99 44 Every 

fairly considerable and permanent change in the 
environment of any race of animals works a real 
alteration m the needs of that race Every change 
m the needs of animals necessitates new activities 
on their pait for the satisfaction of those needs and 
hence forms now habits Every new need necessi¬ 
tating new activities for its satisfaction, requires 
the animal to make much more frequent use of 
some of its parts which it previously used less and 
thus greatly to develop and enlarge them A more 
frequent use of any organ gradually strengthens, 
develop, and enlarges that organ , whilst the per¬ 
manent disuse of any organ imperceptibly weakens 
and deteriorates it, and progressively diminishes 
its functional capacity until it finally disappears 
All acquisitions and losses wrought by Nature 
on individuals through the influenco of the en 
vironment in which their race has long been placed 
and hence through the influence of the prtdomi 
nant use oi permanent disuse of any organ, all 
these are preserved to the new individuals by it 
production ” 

This theory is what is termed Neo Lamarck 
ism ’ in older to distinguish it from the full evolu¬ 
tionary theory of Lamarck, for Lamarck believed 
that the principal factor in evolution was a sort of 
urge towards perfection which was inheient in living 
things, and that this urge uaa modified and even 
diverted from its course by the effects of the foi - 
rnation of new habits Now, m order to piove the 
truth of Neo Lamarckism, it is necessary to bring 
evidence that the formation of habits in ono genera 
tion affects the next generation We must also 
try to show how this is possible, remembering that 
each member of the new generation begins its 
existence as a tmy germ cell, and that whatever 
influence is carried over from the previous genera¬ 
tion must be somehow embodied in this cell Of 
oourse, it is generally admitted that the formation 
of a new habit modifies the growth, and therefore 
the structure, of the generation by which it is 
formed We are all familiar with the enormous 
arms of the prize fighter, and the greatly strength 
ened legs of the professional dancer But, to many 
people, it is difficult to believe that the strengthen¬ 
ing of one particular organ should so affect the 
germ cell that in the new animal produced by it 
the same organ should be strengthed as was 
strengthened in the parent 

Perhaps the best piece of evidence so far obtained 
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is that which emerges from the experiments of 
Dtirkhen These experiments lasted five years and 
the animal dealt with was the common white 
butterfly, Pxens brasstcce Dtirkhen discovered 
that if the caterpillars of tliiB larva were roared 
in boxes provided with lids of orange tinted glass, 
they would metamorphose into pupae the pupal 
coverings of which, instead of being coloured dirty 
white as in the normal pupa, were transparent 
Since the blood of the pupae is coloured green, this 
blood shines through the transparent cuticle and 
the pupa appears to be green Tho pupae were 
allowed to live until the white butterflies escaped 
from them These butterflies were carefully pro 
served m large cages exposed to the air and light 
but protected from tho attacks of birds by a double 
belt of close wire netting They were fed on sugar 
and water, and after a week or two the} paired 
and laid oggs, which were carefully preserved 
Then these eggs were reared up into caterpillars 
Half of these caterpillars were subjected to the 
same treatment as their parents, but half were 
l eared in ordinary daylight The results obtained 
were as follows From the original generation of 
caterpillars 66 per cent of green pupae were ob 
tamed , from the second generation reared under 
orange light 95 per cent green pupae resulted 
When the offspring of the first generation of groen 
pupae were reared m ordinary daylight, 34 pei cent 
of green pupae resulted The normal percentage 
of green pupae found in ordinary cultures where no 
coloured light was employed was 4 per cent These 
experiments show clearly that when a habit ih 
acquired by one generation, a second generation 
exposed to the Hame conditions acquires tho same 
habit more quickly and thoroughly , and that when 
the offspring of a generation which has acquired a 
jiecubar habit are returned to normal and typical 
conditions they still show the effects of the habits 
acquired by the parental generation 
These experiments were repeated by Heslop 
Hamson on the allied species Pieris napi , the 
turnip white butterfly In this species, the first 
generation of caterpillars reared under orango glass 
gave nse to 94 per cent green pupae, whilst the 
second generation reared under the same condi¬ 
tions gave also 94 per cent green pupae , thirty 
of these second generation caterpillars reared in 
daylight all gave green pup® The percentage of 
green pup® found in normal cultures was, however, 
higher than in Pterts bras 8t cue, reaching 20 per cent 
Heslop Harris6n earned out another senes of 
beautiful experiments to show how an ingrained 
habit Is Inherited There is a gall fly, Pontanta 


mhos, which normally lays its eggs in a particular 
species of willow (Salt* andersoni) Hamson found 
that by hatching the insect^ out of the galls of this 
species and letting them loose in his garden, they 
could be forced to lay their eggs on another species 
of willow (Sahx rubrt) when the first species was 
not available During the first years there was a 
heavy mortality and only a few of the gall flies suc¬ 
ceeded in establishing themselves on the strange 
willow, but when the experiment had lasted for 
five years Harnson reintroduced the original 
species of Sahx into his garden, but the saw flies 
continued to lay their eggs on Sahx rubrt, to 
wine h they had boon accustomed Tho acquired 
habit had therefore become hereditary 

Perhaps tho best example of the inheritance and 
transmission of an acquired habit is afforded by the 
experiments of Metalmkoff on Galleria , a moth the 
cute rpillars of which feed on beeswax If the cater¬ 
pillars of tins species are reared in an incubator at 
a temperature of 30° C they will pass through their 
entire development m period of 6-8 weeks, so 
that as many as hix or eight generations can be 
reared in a year The caterpillars are extremely 
susceptible to attacks by tho cholera bacillus , but, 
as is well known, a vaccine immunising against tho 
attacks of this bacillus has been prepared, and if 
this \accine is injected into the caterpillars when 
very young they resist tho toxins produced by the 
bacillus Motalmkoff began his experiments with 
a brood of caterpillars which were the offspung of a 
single female He 4 immunised ’ half of these with 
tho vaccine and then inoculated the whole brood 
with tho t holora bacillus After three or four days 
tho survivors were counted and allowed to develop 
and become the parents of the next generation 
Tho same procedure was adopted with the next 
generation This generation may bo called the first 
filial generation and its offspring is then the second 
filial generation None of the unprotected members 
of the first or second filial generation survived, but 
of the third filial generation 30 per cent survived 
In the sixth filial generation the proportion of sur¬ 
vivors had risen to 42 per cent, and in the ninth 
filial generation to no less than 75 per cent 

Metaliukoff remarks that the reason why previous 
expen ments designed to test the theory that 
acquired habits are inherited had given negative 
results was that the experimenter had been content 
to rear two or three generations only “ Time pays 
no attention to experiments in which she is left 
out of account ” 

Entomologists have long been familiar with what 
are termed biological races within the species By 
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this ih meant races which nearly or entirely resemble 
each otlici in structure but differ m their habits, 
notably in the species of plant or animal which they 
attack The same kind of races are ent ounterod in 
other groups of animals Dr Goodey has described 
them in the case of ntmutode worms Thus Adeems 
lumbricoides , a worm about six inches long, is found 
both in the human intestine and in that of the pig 
Nevertheless, if the eggs of the human A scam are 
eaten by the pig they fail to develop in its intestine 
In Trinidad, a huge proportion of the pigs are 
infected with Ascuris lumlrruoidf w but the pig 
keepers, who aie principally Negroes, suffer veiy 
little from this parasite, although, when one con¬ 
siders their habits, then food must l>e constantly 
polluter! with the eggs of this worm 

Again, the nematode, Heierodera s< hruin, attacks 
beetroot The male lemains in the earth, hut the 
female boics into the plant and swells up to the size 
of a lemon word which it lesembks in shape and 
appearance In Geimany there is a iace of HeUro 
dera schachlii winch attacks the potato In this 
race Hie female when it swells assumes a spheneal 
form It is very difficult to get this race to live in 
the licet root, hut by planting beetroot for thiee 
years running on land infested with the potato 
puiosite, this was finally accomplished The 
females, although char ended from the potato race, 
when they succeeded in maintaining themselves on 
the beet assumed the foim of a lemon seed 

Goodey attributes the formation of these bio¬ 
logical races to 1 food memory ' B> this ho means 
that the female tiansmits to its offspung some sub 
stance which induces them to seek out the same 
kind of plant as that in which it lived He thinks 
that this is not quite the same as the inheritance of 
acquired characters But it is inherited habit and, 
as lias been pointed out, this is what Lamarck 
meant by the inheritance of acquired characters 
habit changes first and stiucture follows only long 
afterwards 

Dr Thorpe, in an article entitled “ Biological 
Races in Insects” {Biological Reviews , vol 5), has 
given numerous examples of these races From 
his interesting article we select the following cases 
The louse which infests the human hair (Pedtculus 
capitis) differs slightly from that which hides in the 
clothing (PedtcnluA cotftoris) in colour and shape 
(Fig 4) Nuttall bred the head louse, Pedtculus 
cajmiiSy for two^years in boxes and found that it was 
^oompletely changed into Pedtculus corporis Hy - 
ponomeuia t the small Ermine moth, attacks the 
apple, the hawthorn, and the blackthorn The 
forewings of the moth are said to ‘ vary * in colour 


from clark giey to pure white , but it appears that 
the 1 vaneties of colour 1 are correlated with the 
plant attacked , for the white variety was found 
most frequently on the apple and the dark-grey 
on the hawthorn When larvae taken from the 
hawthorn were allowed to pupate in cases con 
taming both apple and hawthorn, they laid 911 
eggs on the hawthorn and 237 on the apple 
Thorpe remarks that the offspring of a generation 
reared on one plant and forced to feed on another 
will produce a third generation which will prefei 
the second food plant to the ancestral one, but 
will not entirely pass over to it when offered a 
choice of plants, so that the change from one set 
of habits to another is progressive, not effected at 
one e as it should 
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be if it were 
mcrcl) a case of 
* mcmoiy 

Another group 
of animals in 
which the pro 
duction of new 
races bj the 
formation of new 
habits is going 
on is the fishes 
which inhabit 
the torrential 
hill streams of 
India These 
fish which have 
been beautifully 
described by Hora, ha\e evolved modifications of 
the vential surface which enable them to cling 
to stones and avoid being swept away by the 
current We may select the carp like fish Qarra 
ruptculus for spcual description Of this fish, 
Hora collected a large number of specimens of 
vaiying sizes He found that when they were 
very small (13 mm ) in length the mouth was 
nearly terminal and was bordered by its propei 
upper and lower lips As it grew larger, a so 
called anterior labial fold made its appearance, 
which in its growth pressed the mouth down 
wards and backwards and the true lip inwards 
Behind the true lower lip another fold, t^e pos¬ 
terior labial fold covered over with papillae, makes 
its appearance This is crescentic, with the con¬ 
cavity turned backwards, and betwoen the arms of 
the crescent a disc-like area of callous skm appears 
which the fish presses against the atones so as to act 
like a sucker The lateral extremities of the true 
posterior lip grow backwards and fo^m lateral 
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borders to the sucker A tuberculated ndge of 
skin forms its hinder margin These stages, 
which Hora behoves to bo all growth stages of 
Oarra rupeculus, are paralleled by the adult stages 
of other species of Oarra The diffei encen in 
development of the suekei aie con elated with 
slight differences m the velocity of the cut rent, 
and hence in the efforts which the fish has to make 
to hold on to the substratum 
If we sum up all this evidence, we aruve at the 
conclusion that those biological races owe their 
origin to the lnheiitance of acquired habits, and m 
them wo see the very first stages in evolution 1 
cannot sympathise* with the remarks made by 
Dr W T Caiman in his adcIreN^ to Section D 
(Zoology) at the meeting of the British Association 
at Bristol in 1930 Dr Caiman stated that the 
cases adduced to prove the inheritance of acqimed 
characters (omerned characters so slight and 
fugitive that thev could have played no effective 
part in evolution Since, as all admit, evolution 
has been a very slow process, it could only bo tho 
yery smallest steps in it which could be demon 
allatod dining the period of observation open to a 
single observe l Many people appeal to think 
that m order to prove the inhentarue of acquired 
clmiactors, it. would be necessary to show that when 
a structure had been changed by the exposition! the 
immal to a new environment duimg one genera 
tion, tho same structuio should be inherited in full 
strength by tho next gene/ation when the new 
cnviionmcnt had been changed hack into tho old 
and typical one This shows a complete mis 
understanding of the real state of affaus When a 
structure changes owing to the action of a new 
environment, this is because it responds to the 
change by a new late of growth , if the offspring 
are replaced m the old environment, this means 
that they come again under the influence of that 
environment, and their mode of growth tends, of 
course, to respond to the old and typical environ 
ment To prove that the habits and mode of 
growth acquired in one generation do affect the 
next, all wo require to show, and all we could exjwct 
to see, would be that there was an intensification of 
the effect when tho exposure to the new environ 
ment was continued for several generations, and a 
lag in the resumption of typical chaiaeters when 
tho offspring of individuals which had been ex 
posed to the new environment wore replaced in 
the typical environment These expectations arc 
amply borne out by Dtlrkhen’s experiments on 
pup® and Nuttall’fl experiments on the louse, to 
n^me only two examples 


Thk Mode of Transmission or Acquired 
Habit 

Even if we succeeded in showing that tho char 
actenstic features of allied species were correlated 
with tho habits of each paitieulai sj>ecies, many 
people still feel a hesitation in admitting that the 
habits have caused the characters To revert to 
tho case which has just betn considered they 
would ask, how can the fact that the Oarra fish 
m one particular plate have to presH their discs 
more tightly against stones, and thus enlarge them, 
so affect then genn cells that these, when they 
develop into little fish, will have laigei discs? 
Js a piciutc of the paiont reptated m miniature in 
the germ tell ? Even if wc could admit this, we 
might ask how the germ toll pictme was altered 
when the part nt was altered 

Now the study of embryology, and in particular 
of c xpenmcntal embi yologv, affoids, as it see ms to 
me, a satisfactory answer to these (onmuhnmH 
Whatever the embryo r*, rt rs not a machine, that 
is, as Driesth expressed it it is not a constellation 
of paits m fixed lelations to one another, and this 
is the only exaet meaning that i an be given to the 
won! ‘m 1(111111’ It begins as a single u 11 and 
this multiplies by division into a number of cells, 
and m ed(h nil * lumbers the ptnvtr of (ft relop 
ttuj into th< v holt The nucleus as is well known, 
is the c emtio of the growth powers of Die cell , but 
what a particular cell will develop into depends 
not on its inherent capacities but on its position 
in tho whole It is dominated by the whole, and 
this is what Dncsch meant bv 1 enUlichy * The 
early development of sea me Inns ufforels beaut) 
ful c xamplcs of this When the egg divides ho 
as to form a blastula, a poition of this blastulu tan 
he cut off the lemauuki contracts so as to heal 
the gap and produces a small laiva with all the 
organs developed but of leduced sj/e Further, 
when the egg has divided into a few cells, tho 
mutual positions of these can be altered by pressure 
so that cells that should be in front lie at the sides 
and vice versa, yet it develops into a peifect larva 
All tho cells uie equipotentia! But this state of 
affairs does not continue After a time the gas- 
trula stage supervenes, when one polo of the bias 
tula flattens and is pushed in like a fingei, so that 
tire rudiment of the gut is formed If just before 
this stage supervenes the top half of tho blastula 
is cut off, this top will grow into a new blastula, 
but will develop no fmther, whilst the bottom half 
will heal up and proceed with its development and 
foi m a perfect lai va 
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Later in development the front ccelomic pouch 
on the left Bide gives off a little bud which grows 
into the water-vascular ring-canal of the adult sea- 
urchin From this canal all the beautiful tentoclos 
of the adult grow out This bud modifies all the 
tissues m its neighbourhood The skm covering it 
gives nse to a crown of beautiful pointed spines 
Where the posterior codomic vesicle is overlapped 
by the bud, this vesicle gives rise to the chisel like 
teeth of the urchin Under stimulation of the 
growth of the larva the front ccelonuc pouch on 
the i tght side may also give rise to a water vascular 
hud When this takes place it transforms all the 
tissues of the right side of the larva, diverting 
them from their normal course of development 
and transforming into leplicas of the tissues on the 
left side of the larva 

How have these changes come about ? Since the 
nuclei govern the whole giowth and metabolism of 
the cells, it tan only be because the nuclei m a 
certain part of the embryo have emitted some new 
substance into the protoplasm winch has alteied 
its growth So that wo aie confronted with the 
paiadox that the nuclei, which arc alike and all of 
which possess all the poweis of developing into the 
whole, when once the development of the whole lias 
started, develop only poitions of their powers 
appropriate to their position m the embryo and 
produce these powers one aftei the other m a 
definite order The most marvellous example of 
this has been described by Brachet The egg of the 
frog, he found, can be entcied by as many as seven 
spermatozoa One of these unites itself with the 
egg nucleus—in a word, feitihses the egg—and 
then this double ox zygote nucleus stmts dividing 
and organising the protoplasm into cells But 
the othei spermatozoa start doing the same thing, 
and as they are only half the size of the double 
nucleus, the tells whic h they form are much smaller 
and easily distinguished from those formed by the 
zygote nucleus Thus there may be no less than 
seven centres of cell formation in the egg , yet out 
of this medley is producod not a seven headod 
monster but a single tadpole 


Just as the whole in development dominates and 
directs the growth of the parts, so, in reaction to the 
environment, the whole animal enters into the 
reaction and every part is co onlinated with every 
other part When, for example, a lion sprulgs on 
its prey, every muscle in its body comes into action, 
some are contracted, others are relaxed, for it is 
not the individual organ which reacts to the stimu¬ 
lus hut the whole animal The reflex actions of 
excised muscles with which human physiologists 
have chiefly occupied themselves give no picture 
at all of what goes on in the intact animal striving 
under the influence of what Lamarck calls its 
inner fooling \ and llignano its 4 affectivity \ 
to escape fiom its enemies or to seek its food or 
a mate 

If we make the reasonable assumption that eveiy 
such action has a reciprocal effect on the nuclei, ami 
stores up something in them which is given forth 
when the action is lepoated and accelerates and 
strengthens it, then wo can make a provisional 
picture of the modus uperandi of the inheritance of 
habit For since all the nuclei are potentially alike, 
any one of them may become a germ cell if it 
finds itself m the proper position in the develop 
mg egg, and the nuclei of the germ cells will receive, 
like the nuclei of the other cells, the after-effects 
of the animals actions When the germ cells de 
volop into the new generation, these deposits will 
become at five at the corresponding ]>enod of 
growth of the embiyo and will stimulate this 
growth If the habit continues for many genera¬ 
tions, more of the deposit will be formed every 
generation with an increasingly powerful effect on 
giowth Tho modified structure! will be formed on 
ever slighter stimulus, until finally so much of the 
deposit is accumulated that the organ develops 
without stimulus at all, like the eye of the baby 
rabbit m the darkness of its mother’s womb 

In the light of this hypothesis, wo see why de¬ 
velopment should be ultimately analysable into 
a superposed senes of habits, and why in the 
last resort habit should be the driving force in 
Evolution 
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Church Cottage, their home in Marylebone Road, 
was open house to friends of all ages In this oasis 
from London’s rush, many sought both help and 
advice, none was refused Free from worry over 
the more material aspects of life, his help to those 
in straitened circumstances was often more than 
words Generations of students think with affec 
tion and speak with reverence of their old teacher 
and fnend Childless himself, theij were his ‘ boys 
and girls ’ When he came to King’s, our College 
was ennched , by his death the whole scientific 
world is made poorer 

It is difficult to write truthfully about Halli 
burton without appearing to exaggerate His char 
acter, his scientific accomplishments, his nature, 
his industry, his very life itself, make him one we 
can but mourn and do no more than try to copy 

J A Hewitt 


Dr Rudolf Makloth 

We record with deep regret the death of Dr 
Rudolf Marloth, the distinguished botanist, who 
has been so closely associated with botanical work 
in the Union of South Africa Dr Marloth’s pro 
fession was that of a consulting analytical chemist, 
but it is with regard to his botanical work that ho 
is best known in the domains of science 

On the foundation of the Botanical Survey of 
South Africa, he waa appointed a member m the 
>ear 1918, but before that time he had gamed a 
reputation as a botanist with a wide knowledge of 
the flora of the Cape region He was president of 
Section B of the South African Association for the 
Advancement of Science in Cape Town in 1903, and 
was president of the whole Association at Kimber 
ley in the yoar 1914 He was also president of the 
Cape Chemical Society in 1913 

Marloth was the author of many botanical woiks 
and in particular “ Das Kapland ”, which was 
published in 1908 and gives a general phyto- 
geographical account of the vegetation of South 
Africa This fine work is profusely illustrated, 
mainly from photographs taken by himself , for Dr 
Marloth was, among other things, an expert photo 
grapher and an acute observer of biological factors 
in relation to plant life Another monumental 
work is his “ Flora of South Africa ”, planned to 
occupy four volumes, three of which have now been 
published, the first volume appeared in 1913, and 
this also was magnificently illustrated with both 
photographs and coloured plates This is not a 
? flora ’ m the strict sense of the term, as only a 
portion of the genera and species is dealt with 
and the Gamopetalro have not yet been published 
It is, however, a work which all those interested m 
the wonderful flora of the Cape region find mdis 
pensable for the proper study of the flowers of 
South Africa He also published, in the year 1917, 
a “ Dictionary of the Common Names of Plants of 
South Africa ” In this volume, some two thousand 
records of common names of plants found in South 
Africa are given, and the list is particularly useful to 
the overseas visitor, since the Dutch have common 
names for most of the more conspicuous and gener- 
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ally distributed plants One of his earliest works 
was his “ Elementary Botany for South Africa ”, 
which was published in the year 1897 

Dr Marloth travelled widely in Africa in the 
course of his duties as an analytical chemist, and 
had a wide circle of friends, particularly among 
the Dutch, who helped him considerably in his 
botanical studies In connexion with his work 
on the Botanical Survey, he collected together a 
fino herbarium, which was remarkably rich in the 
Euphoibiacea* and other succulent plants belonging 
to the Cape Province The collection was rendered 
all the more valuable by the inclusion of photo¬ 
graphs of these plants, giving their characteristic 
features in careful detail Such photographs in the 
case of ‘ fleshy ’ plants are of very great value to 
the botanical student, and his herbarium, which 
will pass to the National Herbarium at Pretoria, 
will be in\ aluable to botanists carrying on researches 
on the flora of South Africa 

Dr Marloth was a man of great energy and a 
delightful companion in the course of a botanical 
ramble Having had an opportunity of spending 
some nine strenuous hours in Ins company on Table 
Mountain last November, one was able to realise 
the great extent of his knowledge of the Cape flora, 
and also his untiring energy as a walker , for 
despite his age, he was able to outwalk many a 
younger man His unexpected death will be a very 
gieat loss to botanical science, not only in South 
Africa but also to the world m general 

A W H 


Prof Jakob Eriksson 

Jakob Eriksson, whose death, on April 26 , we 
regret to record, was boin in Hylhe, near Malmd, 
Sweden, in 1848 After a course of study at 
the University of Lund, he obtained his Ph D m 
1874, and the same year was appointed lecturer 
(Dozent) in botany at the University A year later he 
was called to Stockholm, whore, besides teaching 
botany in one of the State colleges, he was engaged 
as plant physiologist at the experimental station of 
the Academy of Agriculture In 1885 he became 
professor and director of the department of plant 
physiology of the Academy, a position which sub¬ 
sequently comprised the department of agricultural 
botany Prof Eriksson held this position until 
1913, when he had reached the age limit, entitling 
him to a pension He, however, continued his 
research work until shortly liofore his death, and 
published several books and monographs during his 
retirement His primary interest centred on the 
study of the diseases of agricultural plants, more 
especially mildew, parasitic fungi, etc It was very 
largely due to his energy and initiative that the 
plant physiological laboratory at Frescati, near 
Stockholm, was created 

Prof Eriksson was a member of scientific aca¬ 
demics in several countries and received numerous 
awards for his contributions to the knowledge of 
plant diseases and their treatment A species of 
fungus m the Hystenaceso group has been named 
after him, and m 1923 an international prize for 
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research in plant pathology was instituted at 
Wagemngen m his honour He represented Sweden 
at nearly all of the international congresses on 
horticulture and plant physiology, and devoted a 
large part of his time in the interest of the Inter¬ 
national Institute of Agriculture in Rome 
In addition to the work mentioned above, Prof 
Enksson took a keen interest m pomology, and for 
a number of years edited the Journal of the Swedish 
Garden Association 

We regret to announce the following deaths 
Mr W F Denning, a leading authority on meteors, 
discoverer of several comets, and of world wide reputa 
tion as an astronomical observer, on June 9, aged 
eighty two years 

Baron Kitasato, For Mem R S , of the imperial 


Pathologioal Laboratory, Tokyo, Japan, noted for his 
work in bacteriology, especially with reference to the 
artificial production of immunity to disease, on June 
14, aged seventy-two years 
Dr R C Macfie, Thomson Lecturer m the University 
of Aberdeen for 1929, and author of a number of 
notable biological expositions, as well as of volumes 
of picturesque verse, on June 9 T ' 

Dr Warner J Morse, director of the Agricultural 
Experiment Station, Opono, Maine, on Mar 25 

Prof S W Parr, emeritus professor of practical 
chemistry in the University of Illinois, known for his 
researches on fuels, on May 10, aged seventy-four years 
Mr H Tomlinson, F R S , formerly principal of the 
South-Western Polyteohnio, Chelsea, on June 12, aged 
eighty four years 

Mr R T Wright, formerly fellow and tutor of 
Christ’s College, Cambridge, and secretary of the 
University Press, on June 11, aged eighty-five years 


News and Views 


The doctrine of the inheritance of acquired char 
actors ih by no means so dead as its opponents thought 
a generation ago The effects of Weismann’s knock 
out blow aie wearing off, and the heart begins to throb 
again, somewhat irregularly, but gainmg strength all 
the time In his Royal Institution Discourse of June 
5, on “ Ilabit The Driving Factor in Evolution”, 
printed in a special supplement this weeft, Prof E W 
MacBride takes a strong stand on the side of the 
hentabihtv of acquired characters Dissatisfied with 
the evidence formerly adducod for the occurrence of 
evolution, he re examines the question along thiee 
lines which he regarila as the only possible approaches 
These are the line of racial differentiation amongst 
animals at the present day, the line of fossil evidences 
of past specific changes, and the line of embryonic and 
larval development And each of these lines, tiaoed 
to its end, leads Prof MacBride to the conclusion, 
which would have delighted Lamarck as it will shock 
many adherents of orthodoxy, that habit or change of 
habit is at the bottom of the changes of structure 
which represent the difference between one species 
and another The interesting examples cited in 
support of the thesis will bo eagerly scanned, but 
whethei all of them will satisfy the doubters is another 
question 

To take the case of the blenny or viviparous eel of 
the Lyra fiord, the individuals of which at the mouth 
of the fiord are longer and slimmer them their relatives 
higher up, without direct proof it is unsafe to assume, 
and the argument is based on the assumption, that 
the difference is due to different habits May it not 
be that the differences represent responses to physical 
differences in the environment, such as varied densities 
or salinities T Racial differences may be due to habitat 
as well as to hqbit, and until the one possibility has 
been eliminated the other cannot be taken for granted 
In a similar wav it is possible to imagine that the 
reversion of spherical race of the nematode, 
Heterodera achactn , in the potato, to the lemon seed 
form when it feeds again on beetroot, may be due to 
physical or ohemical.properties of the juices it feeds 
upon—a physical rather than an organic reaction 
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But this sort of objection to regarding habit in every 
case as the initiator of structural change does not 
apply to other examples cited by Prof MacBnde, and 
we view with sympathy his championship of the 
directive force of the organism in the evolutionary 
race 

In an article on “ The Scientist and the Technologist 
in the Textile Industries ”, published in the Journal of 
Textile Science , Prof E F Barker discusses co opera 
tion between men of soience and technologists and 
probloms of their training Prof Barker points out 
that the technologist, or * practical man as he is 
frequently described in the textile industries, has 
at tamed his results much more by judgment and less 
by rule of thumb or haphazard methods than the man 
of science frequently imagines Examples are quoted 
of textile problems faced and evolved along mductivc 
lines of reasoning by the technologist, which indicate 
that some technologists at least may claim to be 
scientific workers within the sense of Sir Arthui 
Eddington’s definition of science as “ an attempt to 
set in order the facts of experience ” The training 
of the technologist in the best of our technical colleges 
has been based largely upon system and not mere 
synopsis, and upon basic inductive methods The 
technologist thus chiefly needs the cultural scientific 
training, based upon the extensive outlook or extensive 
“ Science Discipline ” suggested by Sir David Pram 
The man of science, on the other hand, is essentially 
an analytical worker , and a fundamental defect of 
our present university training is that, while taught 
to appreciate facta, its graduates are frequently quite 
unable to assess values, especially human values 
This defect has largely been responsible for the slightly 
contemptuous attitude towards industrial research 
once common in university circles, and makes the 
exclusion of the technologist from association with the 
man of science in the activities of the research associa 
tions catastrophic Probably nothing would more 
rapidly ensure the provision of adequate support for 
such associations from the industries themselves than 
effective oo-operation between the scientific worker 
and the technologist. 



June 20 , 1931 ] 


NATURE 


947 


Pboj Ba&sjeb urges that the man of science, having 
passed through the cultural scientific training, should 
proceed to the sterner discipline of an intensive train 
ing m which studying, as Sir David Pram suggests, 
“ everything of something ” evolves scientific, mental, 
and matenal tools, and the capacity to use them 
intensively, by means of which he may draw from 
Nature more of her nches for the service of mankind 
The failure of scientific workers to attain greater 
success than they have hitherto attained is due to lack 
of appreciation of the problems which only broad co¬ 
ordinated enterprise can present for solution The 
training suggested should assist the scientific worker 
to clarify or to reveal for the teclinologist the problems 
and factors with which he has to work, and if the 
technologist by taking the extensive “ Science Dis 
riphne”as part of his course acquires the scientific 
outlook, the required co operation between science 
and technology should easily be obtained Such 
collaboration, and the twin advance of science and 
technology, are essential if both are to play their part 
in solving the world problems which they have largely 
created The cultivation of a sense of values should, 
moreover, promote co operation with art and humaru 
tarianiam—those other aspects of industry which have 
their part to play m the future as in the past in correct¬ 
ing the soul destroymg influences of mechanical work 
The success or failure of Western civilisation may, as 
Prof Barker suggests, depend upon the extent to 
which these aspects of mdustry function, not merely to 
*erve the material interests of mankind by the secrets 
won from Nature, but to promote man’s higher 
interests and the spirit of world fellowship 

Antiquity , thanks to a vigorous and courageous 
editorial policy, has attained a position in periodical 
literature whioh in Great Britain is unique It has 
succeeded m maintaining its popular mteiest without 
thereby losing its attraction for more serious readers 
who wish to be kept abreast of the archeological 
movement in branches of study other than their own 
Thus, in the June issue, Miss Caton Thompson gives 
a brief preliminary account of the problems, Buch as 
the relation of paleolithic and neolithu culture to 
water supply, which the first season’s work of the 
Royal Anthropological Institute’s expedition to 
Kharga oasis is revoaling for future investigation, 
while the senes of air photographs by Lady Bailey 
are most valuable as indicating the nature of the 
terrain In the same way, Mr J Leslie Mitchell’s 
“ Inka and Pre Inka ” ir a useful summary of present 
theory for those who have not been able themselves 
to follow recent developments in South Amenoan 
archaeology in detail Mr Cyril Fox’s study of 
14 Sleds, Carts, and Waggons” m Wales is not only a 
valuable record of the development and relation of 
types of vehicles which are now passing out of use, 
but is at the same time an instance showing how 
a highly specialised type which has developed in 
response to looal conditions may survive for a con 
siderable tune even in the face of the standardisation 
of modem mdustry We refer to Dr Reisner’s 
contribution on “ Stone Vessels found m Crete and 
Babylonia ” elsewhere, and must pass over other 
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matters of moment m favour of a question raised by 
the editor m his “ Editorial Notes ” 

In his “ Editorial Notes” the editor of Antiquity 
directs attention to the “ astonishing fact that 
there existR no University Chair of what may be 
called Old English Archaeology ”, meaning by that 
expression, the antiquities of the Saxon, Danish, and 
Norman periods To those who are not acquainted 
with the circumstances, while this may seem a matter 
for regiet, it may not appear of special urgency 
There are other subjects of special study, of equal 
oi even greatei importance, which are without this 
provision But, as the editor justly points out, not 
only have some of the most recent monographs on 
Anglo Saxon antiquities been written by distinguished 
Continental archeologists, but also—and this is the 
more serious aspect of the matter—such knowledge 
as we have on the period, say, between a d 450 
and 050, is concentrated in a few individuals whose 
numbers do not men ase as time goes on, wlule for the 
period ad 700 to 1000 accurate scientific knowledge, 
based on proved fact, ih almost entuely lacking 
Yet there is ample material in Saxon and Danish 
earthworks, for example, upon which no work of 
excavation has ever been earned out In view of 
the lack of encouragemont given to these studies, 
there is a very real danger thut research in this by 
no means uninteresting phase m our history may 
entirely die out The modern standard of scientific 
excavation is too exacting to make it advisable to 
rely on pnvato effort, however successful this may 
have boon m the past in the initial stages of other 
branches of archaeological investigation , while the 
endowment of a chair would at least give oiganised 
direction to investigation, and probably provide the 
stimulus of opon diwussion and criticism which is 
essential to progress in this as m other similar studies 

Thf Empire Forestry Society lias rec ently published 
a second issue of a most usoful little work entitled, 
“ The Empire Forestry Handbook ” The handbook 
gives a list of office bearers and members of the E F 
Association , a list of forest officers of the Empire 
(not without its value, but liable to get quickly out 
of date) , a liHt of higher forestry educational centres 
in the Empire , a list of Empire research institutes „ 
a list of departments and institutions dealing with 
imperial forestry—incomplete, since seveial univer¬ 
sities which, apart from education, certainly deal with 
imperial forestry are omitted, data anil tabulai 
statements purporting to givo the forest resources of 
the Empire, but inevitably, in the case of large areas 
of our tropical forests in as yet impelfectly known 
regions, based on the roughest of estimates , and 
finally a useful list of trade names of Empire timbers 
which it is hoped gradually to get established 

On the subject of forest research institutes in Great 
Bn tain the following comment may be made Under 
those institutes the Forestry Commission is first men¬ 
tioned, then thelmpenal Forestr> Institution, Oxford, 
and thirdly, the Forest Products Research Laboratory, 
Princes Risborough This ends the list of centres said to 
be undertaking forestry research in Great Britain , but 
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examples of such woik being conducted m connexion 
with Empire forestry interests at other centres could 
be quoted Perhaps the simplest for reference is 
furnished by Di Raynei’s letter in connexion with 
forest lesearch which appealed in Nature of April 4 
The paper alluded to, “ Mycorrhiza m Relation to 
Tiee Growth ”, was nc tually published m the Ewpire 
Forestry Journal, vol 9, No 2 1930 As wan pointed 
out in the loading article in Nature of May 10, on 
“horostiy Research in Great Britain”, if forest 
rtseaich work for the Erapue is really to pull its 
weight, the Forest departments require to harness 
every centre which is able to undertake such 
investigation work Dr Rayncr has shown that 
Bcilfoid College for Women, London, ih capable of 
peiforming Huch work In the next issues of the 
Handbook it may be hoped that the editor will be 
able to find a place amongst Ins lesearch institutes or 
centres, sime the horestiy Commission, London, 
cannot be termed an institute, foi the Bedford College 
for Women, and nthei places in Great Britain equally 
inteiested in Einpue forestry lesearch 

The radio equipment of recently built luxurious 
liners is now wonderfully complete The new liner, 
the Empress of Britain , is furnished with both long 
wave and shoit wave installations The latter waves 
enable telephone communication to be maintained 
over distances wind) ate quite outside the range of 
the long wave transmitter Hence telegrams can 
be exchanged dueetlv with the country from which 
the passenger comes, and this effects considerable 
economies Emergency and lifeboat radio equipment 
are also supplied The ordinary cabin telephones are 
connected with the short, wave transmitter, so that the 
service is as convenient as when on slioie London 
connects each cabin telephone with pi at tually every 
telephone in Euiojw, and Now Yoikwith Canada, the 
United HtateH, and Mexico The Marconi ropcatoi 
equipment enables the ship's band to be hoard in any 
part of the ship Theie are eleven loud speakers for 
the decks and public rooms and two for private cabins 
They can be used for making announcements The 
loud speakers aie mounted in the structure of the ship 
so as to harmonise with the decorations A special 
type of radio receiver enables broadcast programmes 
to be heard when they become available Gramo¬ 
phone lecords relieve tho orchestra when necessary, 
and supply dance tunes Four largo cabins are do 
voted exclusively for the radio apparatus Tho Mar 
coni dnection finder is installed m the chart room 
for the convenience of the navigating officers The 
radio equipment was installed by various companies 
acting on behalf of the Marconi International Marine 
Communication Co , Ltd 

On the occasion of the recent opening of its central 
laboratories, the British Non Ferrous Metals Research 
Association has issued a pamphlet entitled “ Ten 
Years of Research for the Metal Industries ”, which 
provides, m a convenient form, an account of the work 
done by the Association since its formation in 1920 
The main features this work have been described 
on many occasions, and attention is now particularly 

No 3216, Vol 127] 


directed to the efforts made, largely at the suggestion 
of the Director, to bridge the gap which undoubtedly 
exists between the solution of a problem m the labors 
tory and its general application m industry Even 
where, as m this case, the interest of the principal 
firms in the industry has been secured, the time 
lag which occurs between the issue of a laboratory 
repot t and the news that the report has had an actual 
influence on practice is so great as to disappoint those 
who have been most eager to promote industrial 
research The Association has done its best to 
dimmish this time lag, first by an intelligence service 
which enables its members to keep abreast with work 
that, is being done all over the world, and next by a 
Development. Section, with its own trained staff, the 
duties of which will increase in importance as time 
goes on The now aluminium brass condenser tubes, 
the improved materials for locomotive firebox con 
Htnation, and the ternary alloys of lead for the 
sheathing of cables aro among the chief practical 
Jesuits of the work of the Association, and each of 
these calls for sjieual effort in securing their geneial 
adoption by members 

Where there aro no civic regulations to the con 
trary, modern buddings in cities are evei growing 
taller In Europe, ten and twenty storeyed buildings 
aro getting not unusual, and in the United States there 
are buildings with fifty storeys In order to lot sun 
light reach the streets underneath, the buildings are 
made narrower near the tup This makes the problem 
of providing shafts for the requisite lifts very difficult 
In the Westmghouse International for April, an inter 
eating account is given of a method that has boon 
adopted in an eleven storey office building m East 
Pittsburgh for increasing the transport facilities up 
and down the building There are two shafts in the 
building and each shaft has two ( ars At first sight it 
seems dangerous to opointo two cars in the some shaft 
and on the same sot of rails The difficulty has been 
overcomo by running the cars to a fixed schedule 
Both complete their trips upwards liefore either of 
them starts on the return journey They thus always 
operate in the same direction The limits for the lower 
car aro the bottom of the shaft and the upper car, 
and the limits of the upper car are the lower car and 
the top of the shaft For the dual control, the car is 
automatically slowed down and stopped before it 
catches up the other oar In addition, a set of signals 
is displayed within tho car, so that the passengers and 
operator know at once why their car is slowed down or 
stopped before it reaches its destination The control 
panel shows at each instant the location of each car 
and also illuminates three signal lights The green 
light indicates full speed, the yellow light slow speed, 
and the red light indicates a stop 

Considerable attention is being paid at present to 
the part that wireless will play in the future in the 
growth pf international communication Many be¬ 
lieve that it is only a question of time until it will 
become the universal medium for communication, and 
that wire and cable systems will become obsolete On 
the other hand, some believe that the future of wire- 
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1m* is very limited, and that it ^ill be mainly confined 
to tyoadoapfeing and communieati on with and between 
mobile stations * It is quite possible that wireless will 
be displaced eventually from the broadcast field for 
local areas by the use of wire broadcast systems In 
a paper published in Electrical Communication for 
Apnl, H H Buttner discusses this question fully He 
concludes that in the future development of inter 
national communication there will be a definite use 
for both wire and wireless systems Short wave 
systems for long-distanoe communications are gener¬ 
ally the more economical But if the traffic is heavy, 
or if some is pioked up on the main route, it is probable 
that the cable system would be the best commercially 
Owing to atmospheno interference, wireless circuits 
can rarely give continuity of service over the twenty - 
four hour day Cable circuits can also be interrupted 
by natural causes, possibly over a long period Wireless 
can transmit to several stations at once, but the secrecy 
of cable systems is of great importance m war time 
To a large extent, wireless and cable services are 
complementary to one another Those services where 
wireless is essential, such as broadcasting, trans¬ 
oceanic telephony, meteorological and direction find¬ 
ing services, should not be hampered by being allocated 
too few air channels The extension of wire and cable 
communication systems to localities not formerly 
served owing to economic reasons will release valuable 
wireless channels for the development and pioneering 
of new services where the use of wireless is essential 

Thk Mineral Resources Department of the Imperial 
Institute has recently issued a most valuable survey 
under the title “Mineral Position of the British 
Empire ” (1931, pp 121, price 2 9 6 d ) The mineral 
production of 1928, as compared with that of 1913, 
shows that the Empire has fallen back as compared 
with the world as a whole , but the chief cause of this 
is the extraordinary increase m petroleum produe 
tion, to which the Empire contributes only a very 
small proportion Otherwise coal and iron ores are 
the two chief mineral needs of industrial civilisation, 
and, in these, the Empire has enormous reserves, 
which should secure for it a high place in the world’s 
industries for some centuries to come The future 
outlook as regards supplies of copper and the other 
base metals, as well as the iron-alloy metals, oan also 
be regarded as promising Minerals which the rest 
of the world imports largely from the Empire are 
asbestos, china day, chromite, diamonds, gold, mica, 
nickel, and tin Minerals for supplies of which the 
Empire depends almost entirely on foreign countries 
are antimony, bismuth, borates, petroleum, potash, 
pyrites, quicksilver, sulphur, and radium Of all 
other important minerals, the Empire has ample 
supplies and great resources, and in many oases an 
exportable surplus The position thus disclosed as 
regards independence m the matter of mineral gup 
plies is one with reference to which the Empire need 
not fear comparison with the rest of the world The 
survey is of great interest and importance, and will 
prove to be an invaluable mine of information to a 
wide range of appreciative readers" 
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In conformity with the decision of Marshal Lyautey, 
Commissioner of the International Colonial Exhibi¬ 
tion to be held in Parts this year, the Seventh Inter¬ 
national Congress of Aquiculture and Fisheries is to 
be included in the programme of the Exhibition The 
Congress will be in session from July 20 to 26 inclusive 
According to details available in the preliminary 
syllabus now issued, it will be constituted in three 
groups, the first dealing with marine fisheries and 
allied industries, the second with nver fisheries, and 
the third with overseas fisheries Each of these main 
groups will be further divided into numerous sections 
and subsections, each of which will consider and 
discuss in detail some particular branch or aspect of 
the general theme The findings of sections will be 
communicated to the mam groups at combined 
meetings specially convened In addition to purely 
technical work, members of the Congress Anil join m 
visits to the Colonial Exhibition and take part m 
certain of its deliberations At the end of the meeting, 
a tour will be arranged to all the principal fishing 
ports of northern France, including Boulogne, St 
Malo, Brest, Belon, and Lonent Any further in¬ 
formation regarding the Congress can be supplied by 
the General Secretary, 28 Rue Serpente, Pans 

In a short paper in Scientia (vol 49, p 335, 1931) 
Prof Paola Enriques, of Padua University, endeavours 
to find a way of conciliation between the apparent 
contradictions of heredity and evolution Heredity, 
to put it broadly, is concerned with the conservation 
of the species, while evolution, on the other hand, is 
concerned with the transformation of the species 
In the old days, observation of the relationships 
between parents and children left open a way for 
evolution, since children, however much they re¬ 
sembled their parents, in some characters were 
different But genetics suggests that all the heredit¬ 
ary patrimony of the child can be decomposed into 
definite and known elements, so that no room is left 
for the evolutionary novelty Ennques emphasises 
the significance of the fact, well known to systematise, 
that there is amongst related species or gioups of 
species a combination of characters associated with 
the characters bet ray mg affinity Further, one set 
of characters may vary independently of the other 
Experimental heredity shows also the possibility of 
variations in hereditary factors, so that there may 
be deduced a common law ruling both heredity and 
evolution, the law of 4 independent variability ”— 
“hereditary factors may vary independently of one 
another, and it is from the independent variations 
that the formation of new species is derived” So 
enters the possibility of evolution 

Fungi form excellent objects of study for the 
amateur naturalist armed with the microscope, and 
the March issue of the Journal of the Quekett Micro¬ 
scopical Club contains two interesting papers m which* 
different aspects of fungus study are discussed especi¬ 
ally for the microsCopist The president of the Club, 
Mr J RamslJottom, of the Natural History Museum, 
discusses some of the more interesting of the aquatic 
fungi, including in his account bnef descriptions of 
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some little known groups in which the English forms, 
m particular, would well repay intensive study Mr 
B F Barnes, of the Department of Botany of 
Birkbeck College, London, discusses quite a different 
phenomenon By modem technique, using sterile 
solid media, fungi can be grown in pure culture for 
years and, thus cultivated, remain as constant m form 
and in the structure of their reproductive bodies as 
more highly organised plants It has thus been pos 
sible to recognise the fact that vanable forms, which 
sometimes remain distinct in culture whilst m other 
cases they revert with time to the normal, may be 
produced from the, stable normal types by special 
treatment Mr Barnes describes the variations he has 
induced m three different species by heating the 
spores from which sub cultures are afterwards made 

Dttbino the last ten years great improvements have 
been made in photoelectric cells and in valve am 
plifiers In a lecture to the Royal Society of Arts on 
Feb 25, W U W Mitchell showed how these improve 
ments have been of the greatest value m the develop 
ment of television Comparing this art with that of 
picture telegraphy, where the tones of a photographic 
print are transmitted over a wire or wireless circuit 
and reconverted at the receiver end into a permanent 
record, he pointed out that with television, eighteen 
complete pictures must be sent out per Second, and 
that the actual speed of transmission must be ft 
hundred times quicker than in picture telegraphy 
The discovery by Baird that infra red rays could be 
used instead of the light from a powerful arc lamp 
made the process of being televised quite comfortable 
to the subjects The method of two way television 
over the telephone developed by the American Tele 
phono and Telegraph Company was successful It is 
very cxpensivo to install, and it has the grenfcdraw 
back of using up some fifteen ordinary telephone 
conversation channels A two-way ‘ conversation 1 
by this method was successfully earned out in New 
'Y ork over a distance of two miles between two deaf 
mutes The conversation was maintained solely by 
reading lip movements The main difficulty that lies 
in the way of developing purely electrical methods 
such as the cathode ray method is the high voltage 
at present required for operating the necessary tubes 
The next big development will probably be the pro 
duction of a picture of the size and bnlhancy of the 
cinema screen picture of to-day This will probably 
be done by using zone methods of scanning in con 
junction with wired transmitting circuits Television 
should prove a better aid to salesmanship than picture 
telegraphy It has already been found useful m 
connexion with researches on the Kennelly Heaviside 
layer Mr Mitohell expressed the hope that litigation 
on patents will not hold up the development of tele 
vision as it did radio communication 

The Apnl issue of the Scientific American has a 
shortf description^ with diagrams, of a sonic altimeter 
produced by the General Electric Company which has 
been used successfully by the Army Air Corps of the 
United States * A high frequency whistle mounted 
m a megaphone pointing downwards sends out short 
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blasts at regular intervals, the power being derived 
from a gas supply tank fed from one of the engine 
cylinders At each blast a pointer begins to travel 
round the dial of the altimeter and the pilot reads 
the position at the instant he hears the echo of the 
blast by reflection at the surface of the ground H$ is 
provided with a stethoscope connected to a second 
megaphone pointing downwards, mounted in the tail 
of the aeroplane An acoustic filter in the connecting 
tube reduces the engine and other aeroplane noises, 
and it is found that altitudes so low as 50 ft and so 
high as 1000 ft can be accurately measured even in 
the densest fog 

Typhus fever in the Old World is transmitted by 
the body louse Recent Daily Science News Bulletins 
of Science Service, Washington, D C , report that 
Drs Dyer and Badger, of the U S Public Health 
Service, investigating typhus fever in Baltimore, have 
obtained evidence incriminating a rat flea as the agent 
transmitting this form of typhus fever, which may be 
a type slightly different from European typhus fever 
It is probable that there are several typhus like fevers, 
for there are forms of typhus fever in the East which 
are transmitted by ticks It is of interest to recall 
that Prof Matthew Hay, of Aberdeen, in 1907, before 
the mode of transmission of typhus fever was known, 
suggested on epidemiological evidence that the flea 
might be the agent 

Messrs Bellingham and Stanley have recently 
issued a new illustrated catalogue of their spectro 
metric apparatus The general feature in the design 
of their instruments is the increasing departure, which 
is now fairly general, from the old conventional type 
based upon the rotating telescope and collimator 
Even where the Littrow pi mciple of mounting is 
not applied, the instruments tend to be made in 
more compact and mechanically soundei forms, and, 
occasionally, to be constructed with interchangeable 
optical systems One spectrometer of rather special 
interest which has been built specially for the study of 
the Raman effect, but would be of use in the investi¬ 
gation of any feeble visible source when high disper¬ 
sion was not required, is a large aperture instrument 
of aperture Fj 2 , with a single prism and a lens of 16 
cm focal length, the spectrum between 8000 A and 
3400 A occupies a length of 10 mm Among other 
instruments listed is a polarising photometer for use 
in the visible and ultra violet regions 

The New Physics Building of the National Physical 
Laboratory will be opened on June 23 at 2 15, by Sir 
F Gowland Hopkins, president of the Royal Society, 
and chairman of the general board of the Laboratory 
Other speakers will l?e Sir Richard Glazebrook, chair 
man of the executive corarhittee, who will give a short 
account of the history of the building, and Sir J J 
Thomson, chaurnon of the research committee of the 
Laboratory At 3 o’clock the president of the Jtoyal 
Society will proceed to the Main Aerodynamics build¬ 
ing, to receive other visitors to the Laboratory" 

The Bakenan Lecture of the Royal Society will be 
delivered at 4 30 on Thursday, June 25, by Prof B 
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Chapman The subject will be “ Some Phenomena of 
the Upper Atmosphere " 

The latest addition to the senes of catalogues of 
Francis Edwards, Ltd , 83 High Street, Marylebone, 
W 1, is No 538, devoted mainly to “ Voyages and 
Travels before 1750 ” 

The author of the article on “ The Nature and 
Origin of Ultra Penetrating Rays ” in Nature for 
June 6, p. 859, wntes that the following errors (present 
m lus MS ) were overlooked by him m the proof “ At 
the end of the first paragraph ‘37 10® * volts * should 
read ‘19 10® e-volts* This error is repeated four¬ 
teen lines later Again, the same error appears in 
that at the bottom of the first column on p 860, ‘ At 
present this limit is about 4 10* «-volts’ should read 
* At present this limit is about 2 10* « volts’ ” 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —A labora 
tory assistant for the medical unit laboi atones of 
the Welsh National School of Medicine—D Brynmor 
Anthony, University Registry, Cathays Park, Cardiff 
(June 22) Two munitions committee research fellows 
at the University of Liverpool (Faculty of Engineering) 
—The Registrar, University, Liverpool (June 22) A 
lecturer in mathematics (with physics as subsidiary 
subject) at the Handsworth Technical College—The 
Principal, Technical College, Handsworth, Birmingham 
(June 23) A head of the Evening Building Department 
of the School for Building, Fomdale Road, 8 W 4, and 
a full time instructor of plumbing for day and evening 


classes at the same institute—The Education Offioer 
(T 1), County Hall, SE 1 (June 24) An assistant 
lecturer m commerce at University College, Leicester 
—The Registrar, University College, Leicester (June 
27) Two visiting teachers for chemistry and physics 
at the Norwood Technical Institute—The Education 
Officer (T 1), County Hall, SE1 (June 27) An 
assistant lecturer in the Department of Political 
Economy of University College, London—The Secre 
tary, University College, Gower Street, W C 1 (June 
30) A demonstrator of physics at Guy’s Hospital 
Medical School—The Dean, Guy’s Hospital Medical 
School, London Bridge, S E 1 (June 30) A lecturer 
in physics in the Egyptian University, Cairo—The 
Dean of the Faculty of Science, c/o Egyptian Educa 
tiori Office, 39 Victoria Stieet, S W 1 (Jidy 1) Seven 
chemical assistants in the Public Health Department 
of the London County Council—The Clerk of the 
L C C County Hall, S E 1 (July 0) A tutor of 
women students in the l niversity of Leeds—The 
Registrar, University, Leeds (July 6) A halftime 
assistant lecturer in botany at the University College 
of Swansea—The Registrar, University College, Single 
ton Park, Swansea (July 7) A demonstrator m 
physics m the University of Leeds—The Registrar, 
\ niversity, Leeds (Tuly 13) A reader in organic 
chemistry in the Ahgaih Muslim University (<andi 
dates restricted to Indian born subjects of the King) 
—Pro! R F Hunt pi, Box 114, c'o N4turk Office 
A lecturer in charge of the Building Depaitment of 
the Norwich Technical College - The Principal, Tech¬ 
nical College, Norwich 


Our Astronomical Column 


Calendar Reform —A note in this column on June 6 
referred to the widespread opposition to any break 
in the continuity of the seven day week An article 
by Mr L C W Bonacina in the Evening standard 
ot May 29 goes too far, however, in the opposite 
direction in resisting all reforms One of his main 
points is the sentimental association of certain old 
traditions with the present months But it mav be 
pointed out that many of these associations have 
already been broken by the change of style Before 
the change the hawthorn flowered early m May , 
now it seldom does so till after the middle of the 
month Again, the old rhymes 
Bamaby bright, the longest day and the shortest night 
Lucy light, the shortest daj and the longest night, 
are no longer true The dates of the feasts are June 
11 and Dec 13 The strongest argument for a change 
is, however, the utterly illogical arrangement of the 
length of the months Since the average length of 
a month is almost 30) days, it is clear that all 
months should have either 30 or 31 days* The 
abnormal shortness of February is due to the pride 
of some Roman emperors, who wished their months 
to hdve 31 days It is strange that mankind has 
tolerated vthe anomaly for nearly two thousand years 
Different methods of improvement are possible 
The simplest is to make the lengths 30, 31, 30, 31, 
©tc , with the final 31 changed to 30, except in leap 
year Another arrangement is 31, 30, 30 , 31, 30, 30, 
etc , with an additional 31 at the end , this has the 
advantage that the first three quarters are each 
exactly 13 weeks. The leap day should be jtfaced at 
the end of the year, so that it does not alter the interval 
from one calendar date to another m the same year 
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It is clear that there is room for improvements, and 
the prospects of carrying them out are rendered 
brighter if they are not too drastic It would be wise 
to drop all tampering with the week , such a change 
excites strong opposition 

A Very Massive Double Star —A Dady Science Neus 
Bulletin , dated Washmgton, May 29, reports that 
another very massive double star has had its mass 
detennmed, by Dr J A Pierce, at the Dominion 
Observatory, Victoria, B C It will be remembered 
that the greatest star mass hitherto measured was 
that of the spectroscopic binary in Monocexos known 
as the ‘ Plaskett Star ’, since it was detected by Dr 
J S Plaskett, director of the Observatory at Victoria 
That consists of two stars of nearly equal mass, each 
at least- 80 times as massive as the sun , since eclipses 
do not occur in that star, the exact masses cannot be 
given, but must be somewhat greater than the above 
Curiously, the bulletin omits to give the name or 
position of the newly measured binary, which is one 
of the most imj>ortant items m an announcement of 
this kind , it is stated that its binary character was 
detected at Mt Wilson between 1920 and 1924 , but 
it has been the subject of more exhaustive study with 
the 72 inch reflector at Victoria, smee the report 
mentions “ spectroscopic and other photographs ”, 
and also gives exact values for the masses (not merely 
minimum values), it may be concluded that eclipses 
have been detected The period of revolution is 
56 days, and the masses of the components are re¬ 
spectively 134 and 50 times that of the sun The 
oentre of gravity is receding from the sun at the rate 
of 8 km /sec 
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Research Items. 


Chronology and Archeology —In Anhqmty for 
June, Dr G A Rcisner examinee the method of 
dating by means of objects from Egypt with special 
reference to stone vessels found in Crete and Meso¬ 
potamia, and incidentally lays down certain principles 
tor its employment (1) Conclusions have often been 
reached on the dating of single objects found ip Egypt 
and little attention has been paid to its range it is, 
therefore, necessary to know the whole range of time 
during which the object occurs m Egypt and the 
variations in form which it assumes in that time (2) 
An Egyptian object found abroad must be identical 
in form, material, and technique with a type of known 
range m Egypt It must be remembered also that 
most objects m Egypt pass through two stages of 
development, an earlier stage of practical use and a 
second in which more or less degenerate examples are 
made for burial purposes only Taking the history 
of stone vessels in Egypt, it would appear that the 
period during which we might expect an export is 
that from the time of Zer (third kmg of Dynasty I ) 
to the end of Dynasty III , but the export as gifts, 
especially royal gifts, might have taken place down 
to the end of Dynasty V or even VI Examining the 
evidence from tne royal site at Knossos, it would appear 
that there is no object which can be dated with safety 
to the predynastic period or oven Dynasties I II 
Sir Arthur Evans's correlation of Early Minoan III , 
Middle and Late Minoan, with the Egyptian periods is 
correct m all essentials, but some modification is re 
quired for the correlation of the Cretan Neolithic and 
Early Minoan I and II , as the history of Egyptian 
stone vessels has progressed considerably since the 
studies upon which he relied Taking the material 
from Ur, so far as published, while the technique has 
some similarity to the most usual form of Egyptian 
technique—the bonng with a stone—none of the 
vessels reported from Ur is of Egyptian Origin, and 
they serve no useful purpose m the correlation of the 
early JSumenan and Egyptian periods 

The Development of the Thyroid —Ernst Marcus 
(JMe Naturwtss , 27, Feb 1931) gives a brief account 
of the development of the thyroid glands in Amphibia, 
based on his two recent papers on this subject in 
Zool Jahrb (Anat Ontog 52 , Allg Zool u Physiol 
49) Investigation of the ingrowing nervous layer of 
the ectoderm in all three orders of Amphibia—Gymno 
phiona, Urodela, and Anura—shows that the thyroid 
arises from this layer without participation of the 
endoderm Implantation of oral ectoderm and meso 
derm in the ventral region of the young larva results 
in the development there of thyroid* the turning of 
the presumptive oral ectoderm through 180° results 
m the development of a thyroid lying dorsal to the 
gut If a piece of ectoderm the dorsal margin of 
which borders the ventral half of the presumptive oral 
region be turned, the portion of the nervous layer 
which remains in its natural position gives rise to a 
normal thyroid directed obliquely ventrally away 
from the endoderm of the gut, while the other portion 
of the nervous layer produoes a thyroid directed 
obliquely dorsafiy and without relation to the endo¬ 
derm * * 

Axolotls in Captivity —Number 8, volume 4, of the 
Aqt(pnst and Pond Keeper (May June 1931) includes 
several referenda? to the axolotl In ** Notes from 
the Brighton Aquanum ”, Mr George W Weller 
describes both black and white varieties In the 
" Readers* Records *4 Mr John Gray notes that 
an axolotl had tried to eat a stickleback, which 
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choked and killed it; and Mr, W E' Teeohemdkf ! 
makes the very interesting statement that a pair 
axolotls living in an out-of-door pond have spawned 
and that the eggs are on the point of hatelnng. 
The parents have found their own food since last May, 
when they were first placed in the pond The same 
observer has already reared the young axolotls m 
the open from the age of about six weeks or less* so 
that it is quite possible for the whole of the breeding 
and rearing to take place out of doors at low tempera¬ 
tures 

The Great Crossbill Movement of 1917 —In the 
summer and autumn of 1927, as many records in the 
British Isles witnessed, there occurred an important 
migration of crossbills (Lozta curvirostra) The move 
ment, summarised by Ad 8 Jensen, extended over 
the greater part of Europe from mid-Russia to western 
France, Ireland, and Iceland, from Finmark to mid- 
Italy and the Ukraine, and even to the southern parts 
of western Siberia (Del Kgl Danske Vtdensk Selsk , 
Btol Meddel , 10, 1, 1930) It was noticeable that 
the crossbills showed themselves earliest m the most 
easterly countries visited and progressively moved 
westwards The origin of the flight, therefore, must 
be sought in the east, indeed m the northern parts of 
Russia and Siberia, where the great pine forests form 
the particular habitat of these birds When explain¬ 
ing the migration, it must be remembered th^t in the 
Bummer of 1927 the pine-trees in these parts made 
extremely poor growth and the pine seed harvest was 
a failure, so that the crossbills, deprived of their staple 
food, were compelled to wander to fresh feeding- 
grounds 

Biological Control in Mauritius —Mauritius, like 
many other sugar cane growing countries of the world, 
suffers severely from the ravages of Lamelhoom beetle 
larvae The species Phytalus smith* appears to have 
been accidentally imported into Mauritius from Bar¬ 
bados, some time prior to 1911, when it was first re¬ 
corded as a pest Good work has been achieved" by 
various artificial methods of control, and this has been 
augmented by the application of biological measures. 
In 1916, the solitary wasp, Tiphxa j&raUela, was intro¬ 
duced from Barbados and has no\^ become well dis¬ 
tributed over the whole region of infested cane The 

£ resent day position of the problem is described by 
[r D d’Emmere* de Charmoy, in the issue of the 
Bulletin of Entomological Research for March He 
point* out that since the Phytafos has been well 
established m Mauritius, some twehe or fifteen years 
before the introduction of its paiaaite the fatter 
is, for the time being, at a disadvantage from the 
economic point of view Years mutt elapse before it 



destroys up to 30 per cent of the Pnpfdtus ana its 
work is being augmented by a second parasite, Ehs 
thoractoa , which was imported from Madagascar in 
1917 At the preeent juncture, it may be said that 
artificial measures of control ore required to b$ rigidly 
prosecuted so long as the biological method remains 
only very partially efficacious 

* 

Tea in India —Dr Harold H Mann's lecture, pub¬ 
lished in the Journal of the Royal Sodtety of Arte of 
April 3, upon the scientific aspects of the Indian tea 
industry, was an interesting historical r&mmd, by one 
qualified to speak, of the progress in tea cultivation 
under Indian conditions Dr Mann weat^to India m 
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1900 as the first scientific officer of the Indian Tea 
Association When tea plants were first cultivated in 
India, early to the nineteenth century, plants were 
Introduced from China, but the discovery of indigen¬ 
ous tea plants on the borders of India and in Assam 
directed attention to the suitability of certain dis¬ 
tricts, especially Assam, for tea cultivation, and in 
1839 the Assam Company was floated to take over 
and extend two-thirds of the Government plantations 
in the province In those days, only Chinese experi¬ 
ence and Chinese methods of cultivation were avail¬ 
able, and Dr Mann suggests that the Indian industry 
has only thrived since it has been broken away from 
these methods and developed its own Tea is a crop 
with special requirements, it thrives on acid soils 
and deteriorates upon liming , the crop required is 
not flower or fruit, but the young leaf, bo that a special 
pruning and cropping technique is required m order 
to encourage the continual succession of young leafy 
shoots suitable for pluckmg 

Flora of Lancetilla Valley, Honduras —In compibng 
an enumeration of lowland Honduran plants of the 
region about Lancetilla Valley and the port of Tela, 
PC Standley (Field Museum of Natural History, 
Botanical Senes, vol 10, Publication 283, Jan 1931) 
has made available a botanical work which will be 
equally useful for study purposes anywhere in the 
lowlands of Central America, as the area is typical of 
the wet lowlands of the whole Atlantic coast of that 
(ountry Almost all the area whioh is not devoted 
to the cultivation of bananas, which is the principal 
industry and furnishes the chief article of export from 
Honduras, is covered by dense forests, wooded swamps, 
oi marshes A general botanical description of the 
different types of vegetation, with accounts of the 
< lunate, geography and inhabitants, economic plants 
of the district, the relationships of the flora, vernacular 
names, and previous botanical exploration of the region, 
precede the descriptive flora Both flowering plants 
and cryptogams are included, though the list of the 
latter is very incomplete Many of the commoner 
plants are well illustrated 

Permian Insect* —In part 13 of his senes of papers 
on “ Kansas Permian Insects ”, Dr R J Tillyard 
(Amer Jour Set , zx, p 232, 1931) deals with a 
hmali group which at first sight appear to be true 
Coleoptera (or beetles), but a study of the venation 
and method of folding of the hind wing shows that 
there is no close relationship between these two groups 
for these Permian insects Dr Tillyard proposes a 
new order, the Protelytroptera, winch he regards as 
the ancestral group from which the existing Der- 
maptera (or earwigs) have been derived 

Fossils of the Upper Rhine Valley —W Salomon- 
^aivi (“ Oberrheunscher Fossilkatalog,” Lief 1, Ber 
im Gebriider Bomtraeger, 1031 , 35 £old marks) 
lias edited a catalogue of tne fossils found in the upper 
Rhine valley extending from Basel in the south to 
Hunardok and the Taunus in the north Under each 
species references are given to the works m which it 
is recorded or described, to the locality and horizon, 
ind to the museum to which specimens may be seen 
rhe part now published 10 divided into five sections 
1, “ Paleozoic Animals ” by M Pfannenstiel, 2, 
“ Trlassie Vertebrates ” by W Scheffen t 3, " Jurassic 
Invertebrates ” by W Deecke, 4, “ Tnassio and 
Turaseio Vertebrates ” bv M Pfannenstiel, 5, 

‘ Paleozoic and Mesozoic Plants ” by K Frentzen. 

Ionic Wind Voltmeter —One of the earliest effects 
noticed when a pointed conductor was connected 
with a source of nigh voltage was the electric wind 
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produced at the point The wind is produced by 
the ions colliding with the uncharged molecules 
and giving them velocities The effect is observed 
at both the high tension and the earthed pole When 
the latter is enclosed in an insulating vessel and a 
bent wire is used as an electrode, it is found that the 
wire is cooled by the alternating component of the 
wind according to definite laws This phenomenon 
is used in the ionic wind voltmeter described by 
Prof W M Thornton, W Waters, and W G Thomp¬ 
son in the Journal of the Institution of Electrical 
Engineers for April By making the earthed elec¬ 
trode part of a hot wire, bridge readings are obtained 
from which the voltages can be determined The 
readings are due to tne applied field upsetting the 
balance of the bridge Indoor forms of voltmeters 
are made to indicate up to 300 kilovolts, and outdoor 
forms up to 132 kilovolts In addition, portable 
forms from 3 to 150 kilovolts are made for general 
testing and X-ray work The authors describe also 
a thermo-electrostatic relay which should prove a 
help in maintaining uniformity of voltage on the 
gna, a problem of considerable importance m distri¬ 
bution If a fault or an excess load causes the line 
voltage to vary, the device actuates a warning signal 
The authors state that the researches they made 
during their investigation on electrical discharge of 
gases have disclosed a new method of comparing 
molecular ionising potentials 

Fibre Structure —An illustrated pamphlefcof eighteen 
pages, issued by the University of Leeds, gives an ac¬ 
count of the research work done there during the 
session 1929-30 with the aid of a grant from the Cloth 
workers’ Company It includes a five page summary of 
the advances m our knowledge of the atomio structure 
of fibres by the X-ray analysis work of Messrs W T 
Astbury and H J Woods Wool in its natural state 
is built up of a number of molecular chains folded into a 
senes of hexagons, and when the wool is stretched these 
hexagons break up into long zigzag lines the length 
of which may be doublo that of the senes of hexagons 
On the withdrawal of the stretching force, the original 
hexagonal form is resumed Natural silk, on the other 
hand, behaves as would wool already stretched, and 
has not the long range elastic properties of natural 
wool While steam has little effect on the properties 
of natural wool, it depnves stretched wool of its elos 
ticity, and when the stretching force is removed the 
wool remains set in the extended state This fact has 
important bearings on the dyeing and conditioning of 
wool and on other textile processes The Government 
Grant Committee of the Royal Society granted £200 
last year for the furtherance of these researches 

Rotation of Molecules in Crystals—It has been 
suggested that in many cases there may bo complete 
rotation of the molecules in crystals at temperatures 
below the melting point, and the transitions involving 
oqnsiderable absorptions of heat which have been 
found for solid hydrogen halides may be explained 
as due to the taking up of rotational energy by the 
molecules The transition of solid hydrogen chloride 
is perfectly isothermal at 98 36° aba and requires 
284 3 cal per mol This explanation would require 
that the solids should have high dielectric oonstants, 
and for hydrogen chloride, for example, the dielectric 
constant of the solid should increase considerably at 
98 36° abs Cone, Denison, and Kemp, in the April 
number of the Journal of the American Chemical 
Society, show that this is the case A temperature 
range of 85° to 105° abs was used At 98 4° abs 
the dielectric constant changes isothermally from 
3 to 10 Thus the theory of the rotation of the 
molecules in the crystal is supported 
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The Ross Institute and Hospital for Tropical Diseases 


rpHE twenty fifth anniversary in 1923 of Sir Ronald 
1 Rohh’s epoch making discovery of the transmis¬ 
sion of human malaria through the bite of anopheline 
mosquitoes was the occasion of an appeal for the 
foundation of an institute for research upon, and for 
the treatment of, tropical diseases which should serve 
as a lasting monument to Ross’s achievement 

As a result of this appeal, initiated by Sir William 
Simpson and Sir Aldo Castellani and supported by 
many influential signatories in all parts of the world, 
funds were contributed by Indian princes, colonial 
governments and municqiahties* city companies, 
lubber, tea, oil, and other trading companies, and 
private individuals a house and grounds were ac 
quirod on Putney Heath, London, and the building 
was adapted partly as a hospital for the treatment of 
patients suffering from tropical diseases and partly as 
laboratories for research This constitutes the present 
Ross Institute and Hospital for Tropical Diseases, of 
which Her Grace the Duchess of Portland is president 
The Institute is administered by a council of which 
Kir Charles Campbell Me Leod ih chairman and Major 
Lockwood Stevens, secretary The staff includes Sir 
Ronald Ross himself as director in chief , Sir William 
Simpson, director of tropical hygiene , and Sir Aldo 
Castellani, medical dnector, witn Sir Malcolm Watson 
in charge of the Malana Department The annual 
Report for 1930, recently issued, surveys at some 
length tho activities and research work*of the Insti 
tute An increased number of patients were treated 
in the hospital during the year, the total number 
being 85 


Sir Ronald Ross has continued to write upon 
malana and its control, Sir William Simpson is in¬ 
vestigating the longevity of the plague and other 
bacteria, and Sir Aldo Castellani has published several 
papers on minor and other ailments of the tropics and 
upon fungi which attack the skin Dr Shaw Mackenzie 
is continuing his studies of the blood changes that occur 
m cancer and on the diagnosis by blood tests and 
treatment of this disease In the malana laboratory, 
observations have been made on the influence of cold 
upon the larvae of the Bntish tree breeding anopheline, 
A plumbtusy showing that they hibernate and resist 
even freezing in the water m the tree-holes A lengthy 
survey is given of the activities of the Anti Malaria 
Advisory Committee of the Institute in the control of 
mosquitoes and malana abroad , this work was re 
ferred to in Nature of Jan 31 p 173 

Courses of instruction have been given to planters 
and others interested in the control of malana Un 
fortunately, the income for the year shows a decrease 
of £1500, partially counterbalanced by a reduction m 
expenditure of £028 on 1929 The financial position 
of the Ross Institute is unsatisfactory, as at present 
the Institute is entirely dependent upon voluntary 
contnbutions, and an appeal is made for funds to 
create an endowment fund 

in a series of appendices, the malana policy of the 
Ross Institute is outlined and the results of malaria 
preventive measures summansed Mr Jackson 
Clarke, a veteran worker in cancer research, is arrang¬ 
ing his collection of slides and photographs for exhi¬ 
bition in the laboratones 


Bi-Centenary of the Foundation of the Royal Dublin Society 


r PHE bi tentenary of the Royal Dublin Society will 
be celebrated in Dublin on June 23-20 The 
history of the Society is in many respects remarkable 
As regards the scope of its activities it is probably 
unique The first meeting of the Society was held 
on June 25, 1731, m tho rooms of the Philosophical 
Society in Trinity College, Dublin The earliest defini 
tion of its objectft is expressed as follows 

“ It was proposed and unanimously agreed unto, 
to form a Society, by the name of the Dublin Society, 
for improving Husbandry, Manufactures and other 
useful arts ” 

A few days later, on July 1 at the second meeting, 
it was agreed that the words “ and sciences ” should be 
added after “ arts '* in the title of the Society 

Among its earliest members the name of Thomas 
Pnor appears He had graduated m Tnnity College, 
Dublin, in 1703 He acted as secretary of the young 
Society for twenty years, and is by many regarded 
as its founder Several distinguished names appear 
as early members among others, that of Dr John 
Madden, whose son, Samuel Madden, D D , becamo 
a member m 1733 and proved to be one of its most 
loyal, able, and generous supporters He became 
known as 4 Premium Madden * because of his wise 
policy of offering premiums for methods of tillage, 
etc He was influential m obtaining for the young 
8ociety its first charter 

Among the earliest members many other noteworthy 
naflies appear, finding that of Sir Thomas Molyneux, 
a fellow of the Royal Society, who was a friend of 
Robert Boyle, of Sir William Petty, of Newton, 
Evelyn, Dryden, and Locke Molyneux’s scientific 
interests were wide /"he first gave a rational account 
of the ongm of the Giants’ Causeway, and wrote a 
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scientific leport on the Irish elk In general, however, 
matters of a practical character engaged the attention 
tf the young Society such as Prior’s paper on 4 A 
New Method of Draining Marshy and Boggy Lands ” 
The foundation of local branch societies in tho 
principal towns and cities of Ireland, which should 
establish communication with the Dublin Society 
was promoted There is no doubt as to the practical 
and directly beneficent character of the work of tho 
young Society, and, at the same time, of its intercut 
m the promotion of applied and general science 
This was in the dayH of that brilliant but unhappy 
genius, Jonathan Swift A very extraordinary 
anonymous book, printed m Dublin m 1763, anti 
wntton “ By a Friend to the Peace and Prosperity ot 
Ireland ”, is in the possession of the present writer 
It purports to be 44 A Dialogue between Dean Swift 
and Thos Pnor, Esq , in the Isles of St Patrick s 
Church, Dublin, Oct 9, 1753 ” The shades of the two 
defunct speakers, rising at midnight from the grave? 
discuss the economic conditions of Ireland ana how 
best they can be improved The constructive am 
bitions of Prior are in general exposed to the caustic 
satire and pessimism of the Dean But in the end 
both agree on the necessity of reforms The dialogue, 
covering 134 pages, is brilliant throughout 
In the first century of the Society’s existence, 
systematic works, not only of economic and practical 
nature, but also in many casecs of considerable scientific 
interest, were published by the Society The now well 
known 4 Spring Shows * of the Society were maugur 
ated m 1831, and the stated meetings of the scientific 
members of the Society began some three years later 
It has been said that most of the good which ha^ 
been done for Ireland has been done by this great 
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institution To its initiative and labours Dublin owes 
its beautiful Botanic Gardens at Glasnevin, its 
Museum of Art and Natural Science , its National 
Gallery and School of Art, its National Library , 
and its College of Science now amalgamated with the 
National University The Irish Fishery Department 
is largely due to its initiative and early support Its 
great agricultural shows and horse shows are known 
over the world 

More recently, the Irish Radium Institute came into 
existence as one branch of the Society's beneficent 
work Its fine pioneer work m advancing radio 
therapy, mainly due to the late Dr Walter Stevenson, 
is widely known The functions of this Institute extend 
to all parts of Ireland 

The support of science, pure and applied, in all 
its branches has been one of the Society’s princi¬ 
pal functions m recent years Its Transactions and 
Proceedings include some of the most important 
writings of Fitzgerald, Stoney, Preston, Trouton 
among others The Society supports a liberal fund 
for the prosecution of research by the purchase of 
scientific instruments which are supplied on loan to 
the investigator, or by money grants when a hopeful 
investigation is involved In its groat hall, seating 
1600 persons, scientific lectures suited to a youthful 
audience or, again, to an audience of adults are de 
hvered annually by recognised scientific authorities 
Still more advanced lectures and demonstrations are 
delivered periodically in a smaller apartment 

From remote times the Society has promoted the 
fine arts, as already mentioned , and offers to young 
artists annually a valuable prize upon the result of 
competitive work The prize is of sufficient value to 
enable the winner to go abroad for the study of art, 
if he so desires Nor has the cultivation of music 
been neglected Throughout each session eminent 
musicians perform for the benefit of the membors and 
of the general public 

The membership of the Society to day numbers 
9000, and a long waiting list exists The groat cduca 
tional value of its membership is ro< ognised bv all 

In the celebration of its two hundredth birthday* 
every effort will be made to recall its earlier history, 
as well as to show by contrast the advance between 
then and now Early scientific instruments of histoi ic 
value will be shown Recent instruments for researc h 
devised by members of the Society will be on view 
Works of art from Irish painters or sculptors which 
have arisen out of the Art School long ago established 
by the Society will be brought together A period 
ball on June 26 will close the celebrations In this, 
efforts to reproduce the costumes of the j>ast will bo 
encouraged 

June 23 is the opening day A conversazione, and 
reception by the president, will bo held on the evening 
of that day 


The North Sea Earthquake. 

T ATER reports on the North Sea earthquake of 
June 7 add little, if anything, to our knowledge 
of its distribution Several of the cracks m the Chaptei 
House of Lincoln Cathedral were found to be widened, 
and the shock was felt so far to the south as Paris 
The foi-mer city lies within the area of slight damage 
as previously traced, the latter within the boundary 
of the disturbed area The course of that boundary 
towards the east and north remains uncertain, in the 
ftbsenoe of records from western Germany and Den 
mark 

An unusual feature of the earthquake is the great 
extent of the sound area In Great Britain, the 
sound was heard at severed places not more than fifty 
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miles within the boundary of the disturbed area 
The double nature of the shock was also observed 
over a wide area, and even at places so near the 
boundary as Elgin and Bustol 

It is remarkable that some of the earthquakes 
most widely felt in Britain should be of submarine 
origin The earthquake of 1852—the only one felt in 
all four divisions of the British Isles—disturbed an 
area of not less than 56,000 sq miles The exact 
position of the epicentie is unknown, but it was 
probably submarine and not far from the coast of 
Ireland The shock so generally felt in eastern Scot¬ 
land four years ago was connected with a centre to 
the west of the Norwegian coast A centre lying a 
few miles east of Jersey has been responsible for 
several shocks felt over the south of England and 
even in London The disturbed areas of the Jersey 
earthquakes of 1878 and 1889 contained about 68,000 
sq miles, while that of the earthquake of 1926 cannot 
have been much less 

So far as we know the focus of the retent North 
Sea earthquake has not been in action for several 
centuries The injury to the Chapter House at 
Lincoln suggests, however, that a strong earthquake 
in the year 1185 may have been connectod with the 
same centre The sheik is briefly desenbed in several 
monastic and other chronicles According to Holinshed 
f “ Chronicles ”, vol 2, pp 188 189), “ On the mondaie 
in the weeke before Easter, chanced a sore earthquake 
thiough all the parts of this land, such a one as the 
like hail not beene heard of in England sit hens the 
beginning of the world For stones that laie couched 
fast in the eaith, weie remooued out of their [daces, 
stone houses were overthrowne, and the great church 
of Lmcolne was rent fiom the top downwards ” 

C Davison 


University and Educational Intelligence 

CAMBRinx E — Di S Goldstein, of St John’s Col¬ 
lege, and Mi J M Whittakei, of Pembioke College, 
have been appointed University lecturers in the 
Faculty of Mathematics 

Di N J J M Needham, of Gonville and Caiua 
College, has been reappointoil University demonstiator 
in bioi henusti y 

The Appointments Committee of the Faculty of 
Biology 4 B ’ invite candidates foi the post of Uni 
versify demonstrator in i xperimentftl psychology to 
send in then names to Pi of Baitlett (at the Psycho 
logical Laboratory), together with such evidence of 
their qualifications as they think fit, not later than 
Oct 1, 1931 An appointment will be made early m 
the Michaelmas Term 1931 The salary of the demon¬ 
strator will be £100 per annum 

The Bean W Levy research studentship in bio¬ 
chemistry is vacant Applications foi its tenure 
should be addressed to Sir F G Hopkins at the School 
of Biochemistry, before July 1 

Hie title of Professor Emeritus has been conferred 
on Sir R H Biffen upon his retirement from tho 
professorship of agricultural botany 

The General Board has been authorised to re- 
apjKimt Sir Horace Lamb, of Tnmt> College, to the 
Rayleigh lectureship in mathematics 

The Vice Chancellor, Prof Seward, Mastei of 
Downing College , T Knox Shaw, of Sidney Sussex , 
Prof Debenham, C F Cooper, of Trinity Hall, Sir 
E H Young,of Trinity College, J M Wordie, of St 
John’s College , and R E Priestley, of Clare College, 
have been appointed a Syndicate to prepare a scheme 
for the erection of a building for the Scott Polar 
Research Institute 

Prof G H Hardy, Savilian professor of geometry 
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in the University of Oxford, has been elected to the 
Sadleinan professorship of pure mathematics, in 
succession to Prof E W Hobson, who has resigned 


Applications are invited by the Director of Agri¬ 
culture, Punjab, for the Maynard Gangs Ram Pnze 
of the value of 3000 rupees, which will be awarded for 
a discovery, or an invention, or a new practical method 
tending to increase agricultural production in the 
Punjab on a paying basis Applications must reach 
the Director of Agriculture, Punjab, Lahore, by, at 
latest, Dec 31, 1932 

The Council of the Institution of Electrical En 
gineers offers a Ferranti Scholarship of the annual 
value of £260 and tenable for two years, for whole 
time research or post graduate work Candidates 
muBt be less than twenty six years of age, and 
nominations must be received by Aug 16 Parti 
culars of thefte scholarships can be obtained from 
the Secretary of the Institution, Savoy Place, London, 
WC 2 

The following have been appointed to Common¬ 
wealth Fund fellowships tenable by candidates from 
the British Dominions Mr Ernest Beaglehole (New 
Zealand and London) to Yale University, in psycho 
logy , Mr N S Grace (Saskatchewan and London) 
to the University of California, in chemistry , Mr 
Bernard Notcutt (Stellenbosch and Oxford) to the 
University of California, in philosophy The follow¬ 
ing have been appointed to fellowships Enable by 
candidates holding appointments in Government 
service overseas Mr TOG Beck (Public Works 
Department, Government of New Zealand) to the 
University of California, in civil engineering, Mr 
B J Dippenaar (Department of Agriculture, Union 
of South Africa) to the University of Wisconsin, in 
agriculture , Mr A ft B Edgecombe (Public Works 
Department, Government of India) to the University 
of California, in electrical engineering, Mr H R 
Knowles (Department of Agriculture, Union of South 
Africa) to the University of Wisconsin, m agriculture , 
Mr E H Samuel (Civil Service, Government of 
Palestine) to Columbia University, m economics, 
Mr George Stark (Native Development Department, 
Government of Southern Rhodesia) to the University 
of North Carolina, in education 

In the Report for the year 1929-30 of the University 
of Leeds, prominence is given to the development, 
actual and prospective, of the University’s residential 
accommodation for students Devonshire Hall, begun 
in 1928, already accommodates 140 men and is one 
of the largest hostels in a modem university The 
plans of the building make provision for furtlier 
expansion, but the extent to which this shall take 
place will depend not only oniunds becoming available 
but also on the solution of the problem of now- many 
students can appropriately be associated within a 
single hostel Another important addition to the 
University’s buildings is the mining block, finished 
during the summer Hore accommodation w reserved 
for members of the scientific staff of the Department 
of Scientific and Industrial Research engaged on a 
chemical and physical survey of the coal resources of 
West Yorkshire, which is part of a survey of the coal 
resources of Great Britain being earned out by the 
Government Statistical tables annexed to the report 
show^a substantial increase in the number of day 
students, both fun time (from 1386 to 1434) and part- 
time (from 144 to 219) Evening olasses, chiefly 
textile and fuel (industrial! show a fnllmcr nff from 223 
to 144 
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Birthdays and Research Centres. 

June 90 , 1861 .—Prof Sir F G Hopkins, Pres 
R S , Sir William Dunn professor of biochemistry 
in the University of Cambridge, 

My department is engaged upon a variety of bio¬ 
chemical problems, but of late years we bays giv$n 
the most attention to a study of the catalytic control 
of biochemical reactions and especially of oxidations 
m the living cell We are endeavouring to apply 
such studies widely in the biological field , not to 
mammalian tissues alone, but to every form of living 
cell I think that very significant knowledge can be 
won by studying the metabolism of living organisms, 
not a little has come to light as the result of work 
by my colleagues in Cambridge 

I have myself returned lately to a study of the 
functions of glutathione in tissue respiration, and 
find that, in some tissues at any rate, it plays a real 
part in the organisation of events I am also following 
up cor tarn lines of vitamin research 

June aa, 1864 —Sir Daniel Hall, K C B , F R S , 
Chief Scientific Adviser, Ministry of Agnoulture 
and Fisheries, and Director of John Innes Horti¬ 
cultural Institution 

So far aa my personal work is concerned, I am 
endeavouring to clear up certain points in the taxo 
nomy of tulip species, which has taken on a new 
aspect since the discovery of polyploidy in the genus 
by the late Mr W C F Newton Tulips present 
various other problems of great significance in general 
botanical theory, but they can be resolved only by 
breeding experiments Since six years are required 
on the Average to bring a tulip seed to the flowering 
stage and two or three generations are necessary, I 
am trusting to some successor eventually to work out 
the material I am initiating 

Herein lies the great value of a research foundation 
like the John Innes Horticultural Institution , it can 
embark with some confidence upon a scheme of work 
that may require a long term of years for its com 
pletion The genetics of fruit trees affords a case in 
point, a generation is rarely less than seven years 
with apples, plums, and cherries, and although Mr 
Crane has already obtained results of prime import 
ance, they still open up fresh vistas of more extended 
work 

Considering the magnitude of British interests in 
the tropics and the fact that all progress in the improve 
ment of tropical crops like copra, rubber, tea, coffee, 
etc , depends upon genetical work, it is lamentable to 
see how little recognition the subject still receives 
either m our universities at home or m our experi¬ 
mental stations overseas 

June 22, 1887 —Prof Julian Huxley, honorary 
lecturer m zoology at King's College, London 

I am myself especially interested in various lines 
of work bearing directly or indirectly upon the rela¬ 
tion of hereditary constitution to adult characters 
such problems as the effects of individual genes during 
development, the study of changes in relative size 
of organs with growth, and the systematic study of 
gene-expreesion under different environmental con¬ 
ditions 

I am also much interested in the species problem, 
and wish that a concerted attack could be directed 
upon it by a team including general zoologist* as well 
as systematise, students of distribution, ecologists, 
biometncians, and geneticists I believe that a careful 
organisation of research in this field Would be extremely 
fruitful 
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June 33, 1859 —Lieut-Col A W Axcocx, CIE , 
FRS, IMS (retired), formerly professor of 
medical zoology in the University of London 
Since my retirement from the London School of 
Tropical Medicine under the statutory age-limit, my 
efforts have been confined to supporting, under the 
auspices of the Tropical Diseases Bureau, what I hope 
may never be neglected, namely, the old and fruitful 
connexion between natural science and scientific 
medicine Authors of papers treating of animals 
specifically hurtful to the human frame, and zoological 
papers throwing light on causes, or suggesting means 
of control and prevention, of specific diseases of 
mankind, provide most of the material of this useful 
though non spectacular work 
As a medico zoological subject for extremely 
promising study, I would direct attention to the wolf- 
reared children—one of whom I have seen—that 
occasionally come to light in northern India There 
is evidence that such children, having m infancy been 
carried off by wolves, have survived, nave lived among 
the wolves, and (if by after chance rescued by capture) 
behave as wild animals But to what extent the germs 
of their human and intellectual endowment have been 
annulled or aborted in their aberrant wolfish environ 
ment is a subject that has never been precisely in¬ 
vestigated It is plain that such exact investigation 
by a company of medical mentahsts and biologists 
might be enormously instructive, in many directions, 
where confusion and fallacy now are somewhat 
prevalent 

June 25 , 1859 —Prof Sydney J Hickson, FRS, 
emeritus professor of zoology m the University of 
Manchester, honorary follow of Downing College, 
Cambridge 

During the last three years tho subject of my in¬ 
vestigation has been the species problem in certain 
groups of Coelenterata With this in view, I have 
completed a study of the Gorgonacea from the Panama 
region and of the Xenndee from tho Barrier Reef In 
some genera there are apparently clearly dofined 
discontinuous groups probably of the character of 
Lumean species, in others there seems to be complete 
*ontmuity between the so called ‘ species * Satis¬ 
factory results as regards continuity can only be ob 
tamed when considerable numbers of specimens of a 
genus from one locality, or of species from several 
localities, are submitted to detailed investigation 
llie mam object of this research is to throw light on 
the origin of species m a group of radially symmetrical 
and sedentary animals 

June 36, 1894 —Prof P Kapitza, FRS, fellow of 
Trinity College, Cambridge, and assistant director 
of magnetic research in the Cavendish Labora 
tory 

The general line of our research is the study of the 
influence of strong magnetic fields on solid substances 
It is possible to trace the influence of the magnetic 
field on nearly all the known physical properties of 
substances We devote our attention mamly to 
studying the magnetisation of the substance itself, to 
the influence of the magnetic field on the binding 
forces between the atoms (magnetostriction) and to the 
disturbing effect of the field on the motion of free 
electrons in the crystal lattice (galvanomagnetic 
phenomena) 

It appears that all these phenomena are strongly 
influenced by the physical state of the substance, and 
are much simplified if they are studied in undisturbed 
crystals The presence of foreign atoms, plastic de 
formation, and temperature agitation all seem to dis 
turb the symmetry of the crystal lattice and hinder 
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the appearance of the more simple laws which govern 
the phenomena in a perfect crystal lattice Should 
these laws be established they would probably have a 
more simple theoretical interpretation, since the crystal 
lattice is the most regular and symmetrical of all 
aggregates of atoms known m Nature 


Societies and Academies* 

London 

Royal Society, June 11 —M L E Oliphant Elec¬ 
tron emission from Langmuir probes and from the 
cathode of the glow discharge through gases It is 
found that for potentials above about 600 volts the 
rate of mcrease of current to tho probe is greater than 
that predicted by the original theory of Langmuir and 
Mott Smith, and this is ascribed to electron emission 
from the electrode, which increases with the onergy 
of impact of tho positive ions The energy delivered 
to the probes as heat has boon measured by a com¬ 
pensation method which eliminates all corrections. 
From this energy and the potential of the probe re¬ 
lative to the surrounding space the positive ion current 
i p can be obtained It is found that the ratio of 
electron to positive ion current is mdependont of the 
energy of the positive ions up to that corresponding 
to a potential of 600 volts, and thereafter increases 
The results are then discussed from the point of view 
of the angle of impact of the positive ions on the elec 
trod© surface, and it is pointed out that there must be 
an emission of electrons produced by agencies other 
them tho impact of positive ions —H E Watson, G 
Gundu Rao, and K L R&maswamy The dieloctrio 
coefficients of gases, I The dielectric coefficients of 
the five inactive gases and hydrogen have been 
measured at 25° and at - 190° or - 78° and compared 
with that of carbon dioxide None of these gases 
except argon has an electric moment detectable by 
the method of measurement employed, 0 05 x lO "* 8 
being an upper limit for krypton and xenon For 
argon the figure appears to be 0 03 x 10 ~ 18 , but this 
is probably a spurious result I or the remaining gases 
it is not more than 0 015 x 10 18 Further investiga¬ 
tions of possible sources of error have boon made, and 
an approximate method of determining condenser 
distortion with prossure is described - G D Ben- 
gough, A R Lee, and F Wormell Tho theory of 
metallic corrosion, TV The effect on the oorrosion 
of zinc of faster and slower rates of oxygen supply 
than those used for previous papers has been studied, 
and some comparisons made with the corrosion of 
mild steel Complete curves are given showing the 
effect of concentration of potassium chloride and of 
potassium sulphate on the (orrosion rates of zinc in 
tramjuil conditions Tho influence of depth of im¬ 
mersion between limits of 0 35 mm and 100 mm has 
been ascertained An explanation has been found 
for tho departure from linear corrosion rates after 
prolonged immersion in potassium chloride solution 
A micrographio study of the form and distribution of 
corroded areas has shown that very highly purified 
zme yielded characteristic etch pits, but no preferential 
crystal boundary attack , less highly purified zinc 
rarely showed etch pits of definite shape, but marked 
preferential attack on the crystal boundaries 

Geological Society, May 20—A A Fitch The 
geology of tho country between Ivybrulg© and Buck- 
fastleigh, Devon The area described consists of a 
strip of the granite margin, the metamorphic aureole, 
and some rocks beyond the influence of the granite 
The physical geology is discussed and the presence of 
a relic of the 700-500 foot platform demonstrated by 
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plammetrio measurements The rocks are described 
stratigraphically The petrology and petrogenesis of 
the resulting rocks are discussed in detail, and some 
aspects of two way migration considered The mineral 
assemblage of the aureole is not of much diagnostic 
value for the provenance of the sediments of the 
South of England Superficial deposits do not afford 
matter of great interest Economic aspects of the 
geology are dealt with 

Dublin 

Royal Irish Academy, May 11—J J Nolan and 
P J Nolan Observations on atmospheric ionisation 
at Gleucree, Co Wicklow The equilibrium of at mo 
spheric ionisation was examined under conditions of 
wide variability of concentrations of condensation 
nuclei Certain diurnal variations of the concentra 
tions of ions and nuclei were found The relation 
between ions and nuclei cannot be represented by a 
recombination equation of the ordinary type An 
empirical equation formerly proposed, involving the 
square root of the nucleus concentration, appears to 
fit the results bettor Both the ratio of positive to 
negative ions and the rate of production of ions appear 
to have a diurnal variation corresponding to that of 
the earth’s field —T McHugh A pair of circular 
cubics generated by two rigid quailrangles When 
one plane moves upon another m such a way that a 
fixod quadrangle in the first plane is always in per¬ 
spective with a fixed quadrangle in the second plane, 
tno centre of perspective describes a circular cubic m 
each plane The relations and properties of these 
cubics are discussod ami degenerate cases are ex 
am mod 

Edinburgh 

Royal Society, May 19 —A D Peacock and R A R 
Gresaon Male haploidy and female diploidy m Sirex 
Cyaneua , F (Hymen) The work of Peacock and 
Sanderson on the more generalised Hymonoptera, the 
Tenthredinidce, in which cells of connective tissue, 
blastoderm, embryo, and gonad have been examined, 
shows that the parthenogenetically producod male is 
haploid ( 8 ) and the bi sexually produced female is 
diploid (16) Further work, by Peacock and Gresson, 
on the wood wasp Sirex cyaneua F , supports the 
same view, for the spermatogonia and second sper¬ 
matocytes are haploid (8), there is an aliortive first 
maturation division, and the oogeiua are diploid ( 10 ) 
Shortage of material has precluded study of the 
somatic cells Fuelgen’e ‘ nuolealreaktion * is negative 
when applied to the large chromoid body and the 
cytoplasmic granules seen so prominently m spermato¬ 
genesis by the iron haomatoxyhn technique , their 
nature remains to be discovered —Jessie A R Wilson 
Some new facts about the structure of the cuticles m 
the Russian paper coal, and their bearing on the 
systematic position of some fossil Lycopodiales With 
a note on the absence of eligulate heterosporous 
Lycopodiales in the fossil record by J Walton A 
reinvesti gat ion of the plant-cuticles extracted from 
the ‘ paper coal * from trie Lower Carboniferous of the 
Moscow Basin has confirmed that the plants from 
which these cuticles have been derived were in 
possession of a ligule and must be classed amongst 
the ligulate lyoopods Since there is no evidence of 
leaf cushions naving been present on the older stems 
the cuticles are to be referred to the genus Bothro - 
dendron A critical consideration of the known facts 
aBout the living and extmct Lycopodiales makes it 
clear that there an no known examples of eligulate 
heterosporous types —A H R Goldie The electno 
field m terrestrial giagnetic storms Magnetically 
disturbed days magnify a peculiarity that is present 
in the diurnal variation of magnetic force even on 
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quiet days, the magnification increasing with prox¬ 
imity to the auroral zone Using mainly the data of 
Lerwick, Eskdalomuir, and Abinger observatories, 
computations are made of the position, direction, and 
strength of electric currents oapable of producing the 
displacements recorded during storms The heights 
found in individual cases range from less than 100 Km 
to above 500 km , strengths are of the order of 
600,000 amperes Midwinter and quiet years are 
characterised by currents low in strength and in 
altitude and considerably inclined to the W -E 
direction , summer and equinoctial seasons and dis¬ 
turbed years by the opposite features A chart is 
given of the electric current system in northern 
latitudes This system is derivable from currents 
generated mainly in the illuminated regions of the 
globe —T M Mac Robert Fourier integrals This 
paper gives proofs, by the method of contour integra¬ 
tion, of Fourier’s double integral and of the Fourier- 
Bessel integral Two new Fourier Bessel integrals 
are then established, and also a Fourier - Legendre 
integral 

Paris 

Academy of Sciences, April 27 —Gabriel Bertrand 
and V Ciurea Lead in the organs of animals In 
a previous communication regarding the occurrence 
and distribution of tin in animals it was mentioned 
that the sulphide precipitate contained other metals 
besides tin One of these is lead, and figures are now 
given for the amounts of lead found m various organs 
of the ox, horse, and sheep Generally, the distnbu 
tion of lead and tin in the organs of these animals is 
similar, except in the case of the brain, which, m 
proportion, contains more lead —L Cayeux The 
core m core structure in schists Of the two hypo 
theses suggested for the explanation of the core m 
core structure, crystallisation and a pressure effect, 
the latter is found to accord best with the results 
obtained by the author from his examination of the 
Ordovician schists of Cabn&res —Ch Ac hard and 
M Piettre The proteins of the articular effusion — 
Paul Helbronner A text of the third circular letter 
of Pascal relating to the cycloid (Dec 7 and 9, 1068) 
—S Winogradsky New researches on the micro¬ 
organisms of nitrification a description of a modified 
silica gel culture method, in which the gel is coated 
with a layer of an insoluble carbonate of an alkaline 
earth, the production of nitrate is accompanied by 
solution of the carbonate and consequent formation 
of translucent spots which can be counted —A Buhl 
The curvilinear propagation of invariant integrals 
The case of double integrals Corpuscular propaga 
tion —D Wolkowitich The utilisation of Culnuwm’s 
ellipsoid of inertia for the representation of an eon 
pirical law by an approximate formula with several 
parameters —Andrd FouilUde A general theorem of 
iteration —Arnaud Den joy Co-ordinated ensembles 
—Paul Montel Pairs of polynomials the zeros of which 
are inter related —Edgar Baticle The equilibrium 
curves of wires the elements of whioh are submitted 
to central forces —P Dupln and TeiMld-Soller The 
alternate vortices of Bdoard Kannan and Reynolds’s 
law of dynamical similitude —S Choublns The pos¬ 
sible anomalies of resistance at low temperatures — 
L Goldstein The quantio mechanics of atomio 
shocks —Drxewiecki The application of Bernoulli's 
formula to the expansion of gases—R Perrin and 
V Sorrel An induction furnace with a ferromagnetic 
muffle and self-regulating temperature The muffle is 
made of ferrocobalt (30 per cent oob&Lt) and is sur¬ 
rounded by a closed conducting envelope (nickel) not 
magnetic at the working temperature with current* 
varying from 40 amp to 120 amp the temperatures 
varied only from 940° 0 to 972* C. The ranjfe of 
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special steels now available permits self regulating 
furnaces of this type to be made to work at any 
(temperaturebetween 150° C and llOO^C —A Sosmat 
The hypothesis of the curve of pursuit and Michelson's 
experiment A, Rattler The structure of the Raman 
bands in liquids In the passage from the gaseous to 
the liquid state, the Raman bands are displaced in 
the direction of lower frequencies — Ch F<ry and 
Reynaud-Bonln A non sulphating accumulator with 
high output A modification of the arrangement 
suggested m 1924, in which the access of oxygen to 
the negative plate is prevented The results of com¬ 
parative tests on the commercial scale with ordinary 
and modified accumulators are given, and show clearly 
the advantages possessed by tho latter —P Brenam 
and K Yeu Symmetrical halogenated phenols — 
M G Fill pel co The siliceous rooks of organio 

and ohemical ongm from the Ohgocene of the 
Carpathian mountains —Albert Michel-L4vy Tlie 
(onditions of deposit of the Perrier conglomerates 
(Puy-de-D6me) —C Arambourg The longevity, m 
northern Africa, of the genus Rhinoceros during the 
Quaternary period Evidence from various sources 
tends to prove that the rhinoceros survived m North 
Africa up to a relatively recent date — Maurice 
Villaret, L Justin-Besan^on, and Jean Camus The 
application of perfusion methods to researches of 
experimental hydrology concerning vaso motneity 
—Albert Nodon Observations on atmospherics de¬ 
tonations preceding solar and terrestrial disturb 
ances —Ernest Esclangon Remarks on the preceding 
communication —Mile V Bossuyt and G Chaudron 
Contribution to the study of the structure of textile 
fibres —Pr Merklen, Mile E Le Breton, and A Adnot 
The influences of the lipoids of serum on the precipita 
tion and estimation of the serum globulins The lipo¬ 
protein complexes of the serum exercise a hindering 
action on the precipitation of the globulins either by 
^carbon dioxide or by neutral salts — G Tan ret The 
trehalose of yeast Trehalose is found in high fer¬ 
mentation yeast to the extent of 2 per cent, but is 
not present m low fermentation yeast — M A 
Machebceuf and R Wahl Biochemical researches on 
the serum of patients suffering from Imoid nephrosis 
Marcel Labbd and F Nepveux The sulphydno 
compounds of human blood in the normal and in 
pathological states 


Rome 

Royal National Academy of the Lincei, Nov 16 — 
Maria Pastor! General expression for isotropic 
tensors -—V Hlarat^ Geodetic co ordinates Various 
considerations concerning Fermi’s theorem on the 
geodetic oo ordinates along a curve in n dimensional 
space are discussed —G Krall Critical velocities of 
heavy masses on a binary —N Sakellariou A class 
of central movements—A Masotti The electrical 
oondenser formed by a rectilinear wire between two 
parallel planes The general case, m which the wire 
is not equidistant from the two planes, is discussed — 
R Brunotti and Z Ollano The Raman effect in pure 
water and m oertaui solutions—V Puntoni Morpho 
logical differentiation of certain species of Actmo- 
myoetes oonfuaed under the name Actinomyces boms 
By a study of the process of formation of aerial 
myoelia, and of the sporideation, differential characters 
h/ p been established between A sulphur ms, A albus, 
chromogenus, A albxdo flavus, and A cameus— 
Mitolo j The material metabolism of the central 
nervous system (8) The elimination of the cholesterol 
L The complete elimination of cholesterol by surviving 
opitral nervous tissue Is a phenomenon whnSvmay be 
established emenmentally and ta intimately connected 
With the metabolic processes of the tissue 
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Gl ii lmou r (Anthropology Report No 11 ) Pp. v + 10 + 7 
plates (Port Moresby Government Printer ) 

The Journal of the Institution of Electrical Englneore BdLtsd by 
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Imperial Institute Annual Report, 1930, by tho Director Lieut. 
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Empire Cotton Growing Corporation Roport of the Administrative 
Council of the Corporation submitted to the Tenth Annual General 
Meollng on May 20th 1931 Pp ii + 94 (London ) 

Union of South Africa Department of Mines and Industries Geo¬ 
logical Survey The Geology of tho Country surrounding Nkandhla, 
Natal au Explanation of Sheet No 109 By Dr Alex L Du Toit. 
Pp 111+9 plates (Pretoria Government Printing Office) 5i (in 
eluding Map ) 

The Committee for legalising Eugenic Sterilization Psychiatric 
Indications for Sterilisation By Dr Ernst KUdJn (Abridged transla 
tion ) Pp 10 (London The Eugenics Society ) 6d 
Report of the Director of the Royal Observatory, Hong Kong for the 
Year 1930. Pp 19 (Hong Kong ) 

Survey of India Map 1 ublicatlon and Office Work, 1929 to 1930, 
from 1st April 1929 to 81st March 193a Pp vli + 19 + 6 map* 
(Calcutta.) 1 rupee U \*/ 

Proceeding! or the Royal Society of Victoria Vol 48 (New Series), 
Part 2 Pp 101 262 (Melbourne) 

Canada Department of Mines Mines Branch Investigation* of 
Mineral Resources and the Mining Industry, 1929 (No 719 ) Pp 11 + 
69 + 5 plates (Ottawa V A Aclaud ) 

Proceedings of the Royal Society of Edinburgh Session 1980-1981 
Vol 61, Port 1 No 6 The Gonus / yginorachi* Kids ton By Dr R 
Crookali Pp. 27 84 + 8 plates. 1# (Wt Vol 61, Part 1, No 7 On 
Charlier • New Form of the Frequency Function By A 0 Aitken and 
A Oppenhelra Pp 86 41 9 a Vol 61 Part 1 No 8 Some Note 
worthy Examples of Parallel Evolution In the Mollusran Faunas of 
Southeastern Asia and South America By Dr B. Praahad Pp 42 58 
1*. Vol 61 Part 1 No 9 Tho Classification and Development of Car¬ 
bonaceous Minerals. By Prof Henry Briggs, Pp. 54 63. 1« \ol 61, 
Part J, No 10 On the Identity of ^aamlina triangulurif and SoocuHwo 
iaXifci. By Dr H Bosclims Tp 64 70 9d Vol 61. Parti No. 11 
Electromagnetic Phenomena In a Uniform Gravitational Field By 
Dr D Mekeyn Pp, 71 79 l* Vol 61, Tart 1, No 12 Further 
Numerical Studies in Algebraic Equations and Matrices By A C 
Aitken Pp fUMK) 1» Vol r»i, Parr l No 18 On the Operational 
Solution of the Homogeneous I inear Equation of Finite Dlflorencea by 
Generalised Continued Fractions lly K M Milne Thomson Tp 91 96. 
fW (Edinburgh Robert Grant and Son , I ondon Williams and Norgate, 
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No 1 A Sketch or Northern Habaptln Grammai By Melville Jacobs. 
Pp 85-291 (Seattle Wash University of Washington Presa ) 2 dollars 
Journal or the Faculty of Agriculture, Hokkaido Imperial Univeralty 
VoL 80, Part 2 On the Change or liar ley I rotclu In Storage and 
Germination By Kijl TakahashinnU Klhoshl Shirahama I’p 119 161 
(Tokyo Hannan Co. I td ) 

Scientific Papers of tile Institute nf Physical and Chemical Research 
No 297 Propagation of Wlrelaes Wave*. By Uantaro Nagaoka Pp 
169 188 80 sen. No 298 Experimental Studios on Form and Strut, 

tare nr Sparks, Part S. By Torahiko Terada, UkltlrO Naksya and 
RyflxA Yamamoto Pp 189 *I7H plates 10-22 90 sen Noe 299 Ml 

X Rav Diffraction by Incandeecent Carbon, by MorleO Hirata Ubnr 
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Apparatus for Detecting Defective Insulators, by Takrahl Nlshl Pp 
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Smithsonian Institution United State* National Museum. Bulletin 
165 Alio Bird* or Haiti and the Dominican Republic By Alexander 
Wetmore and Bradshaw H Swale* Fp iv + 468 +26 plate* (Washing 
ton, 1) Q Government Printing Office.) 1 dollar 
Fiocntding* of the Academy of Natural Sciences of Philadelphia, 
Vol 83 1 he Orthopbera of Kansas By Morgan He bard Pp 110 227 

The Kish os obtained by the Do SchauenHCO (South African Expedition, 
1030 By Henry W Fowler Pp. 23d 249 The Grootfontelu Southwest 
Africa, Meteoric Iron By Samuel t> Gordon Pp 261 266 The 

Geographical Forms of J oHki«ra ui semUorouutus By W Wedgwood 

Bowen Fp 267 262 (Philadelphia.) 

The American Museum and the Univeraity Sixty seoond Annual 
Report of the 1 1 ustees for the \ear 1980 Pp vHi +208 +8 plates (New 
S ork City ) 

Sudan Government Wellcome Tropical Research Laboratories, 
Khartoum Report of the Government Chemist for the Year 1980 
(Chemical Sectiun, Publication No. 63 ) Pp Hi+32 (Khartoum ) 
Conseil Permanent International pour 1 Exploration de la Mer 
Rapports et proof}* verbaux de* reunions Vol 78 Uutersuchungen an 
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Tsll l Von U flanking. Pp 122 (Copenhague Audr Fred ll0»t 
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Proceeding* of the Academy of Natural Sciences of Philadelphia. 
Vol 82, 19SU Pp 460+87 plate* (Philadelphia.) 6 26 dollars 
The Academy of Natural Scienoos of Philadelphia 1980 lear Book 
Pp. 77 (Philadelphia.) 

Smithsonian Institution United States National Museum Bulletin 
164 A Study of the relid Lizards of the Genus Cnemldophoru* with 
Special Reference to their Phylogenetic Relationship* By Charles E 
Burt Pp. viU +288 (Washington, D C Government 1+inttng 
Office.) 80 cents 

R Ussnrvatorio Astroflnico dl Catania. Annuario 1931 Pp iv + 87 
(Catania.) 

Memoirs of the College of Science Kyoto Imperial University 
Series A Vol 14, Na 2 March Pp 43-78 (Tokyo and Kyoto 
Maruzon Co , Ltd ) 1 00 yen 

Analus del Museo Nacioual de Hiatorla Natural Bernardino IUvadaria 
Buenos Aires Tomo 86 Pp. x + 619 + 88 lAmina* (Buenos Aires.) 

Cornell University Agricultural Experiment Station Bulletin 610 
Dry Sklmmllk in loe ( ream By Walter V Price and Randall Whitaker 
Pp. 87 Bulletin 017 Celery Production on the Muck Soils of New 
Yorlt. By J E Knott Pp. 37 Bulletin 618 A Statistical Study of 
Milk Production for the New York Market By K P Catherwood 
Pp 126 Memoir 186 A Gene in Maize for Supernumerary Oil Divisions 
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Carnegie Institution of Washington Publication No 418 Papers 
from Tortuga b Laboratory of Carnegie Institution of Washington, 
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Sea urchin hvMnometra iw unfer, by D H Tennent, M 8 Gardiner and 
I) H Smith fi Observations on the Formation of the Egg of Kchiuo 
metro luountrr by Ruth A Miller and Helen B Smith , iii Studies on 
the Coral Roofs or Tutuila, American Samoa with Especial Reference to 
the Alcyonaria, by Lewi* R Cary , W Formed Component! and Ferti 
lliatton in the Egg of the Sea urchin Lytcchinun varieyatut, by Esther 
C flendeu Pp tl + 106 + 22 plates (Washington, DC Carnegie 
Institution ) 

Proceedings of the United Slates National Museum Vol 78, Art. 19 
Notes on the American Bats of the Genua Tad arid* By II Harold 
Shatnel (No 2802 ) Pp 27 (Washington DO Government Printing 
Office ) 

Carnegie Institution of Waaliington Publication No. 414 Contrlbu 
Hons to Embryology, Vol 22 Nos 12u to 183 No 126 Focal De 
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tion hy George L Streetur No 127 Human Tubal Ova related Early 
Corpora 1 utea and Uterine Tubes, by Edgar Allen, J P Pratt, Q U 
Newell and L. J Bland No 128 Phagocytic Activity and Morpho 
Logical Variations of the Ciliated Epithelial Cells of the Trachea and 
Bronchi In Rabbits, by Marian W Hopes No 129 Observations on 
the Development of the Human Female Genital Tract, by Richard H 
Hunter No 180 Ontogeny and Phylogeny of the Nasal Cartilages in 
Primates, by I Chuan Wen No 181 A Human Embryo with 14 Pairs 
of Somites, by Chest*! H Hauser No 132 Area vitelllna of Chick 
Blastoderm in Tissue Cultures, by / Qrodrinski No 188 On a Series 
of Platon La I Stages of a Platyrihlne Monkey (AttU* yeoffroyl) with some 
Remarks upon Age, Sex and Breeding Period In Platyrrhinea, by George 
B WIsIrtckT Pp ill + 192+40 plates (Washington DC Carnegie 
Institution ) 
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Diary of Societies. 

FRIDAY, Juki 19 

Physical Society (at Imperial College of Science and Technology), a 
3 and at 6,16 —Discussion on Audition to be opened by Dr 0 S 
Myers —Dr E D Adrian The Micro phonic Action of the Cochlea 1 1 
Relation to Theories of Hearing—Dr R T Beatty Auditor 1 
Mechanisms —Dr A. W G Swing High frequency Deafness,—I>r 
F Allen Ihu Perception of Intensity of Sound in Normal, Depressed 
and Enhanced States of Aural Hensittvlty ~Dr E G Richardson Th 
Dynamical Theory of the Bar —Sir Richard A 8 Paget, Bart 
Audition in Relation to Speech, and the Production of Speech Soundi 
by the Human Vocal Apparatus, by Acoustlo or Electrical Resonators 
and by Musical Instruments—Dr H W Scripture The Nature o 
the Vowels —Dr K. Meyer The Analysis of Noises and lluslca 
Sounds—Dr C V Drysdale Acoustic Measuring Instrument* - 
Dr U Banister The Basin of Bound localisation —Dr A. H Davis 
The Measurement of Noise.—Dr F Trend elen berg Objective Meaaura 
ment aud Subjective Perception of Sound —Dr G Waotxmann ant 
H Heist}, The Measurement by Resonance Telephone of the Thrseholi 
Sensitivity of the Ear —Major W B. Tucker The Localisation o 
Sound Derived from Observations of Intensity —Prof E M roi 
Hornbontel The Time Theory of Bound localisation A Re statement 
Ror At Society or Mbdicihb (Physical Medicine Section), at 6 — Specie 
General Meeting 

Royal Society or Mbdicimb (Obstetrios end Gynaecology Section), it 8 
—Prof F J Browne The Zondek Aschelm Reaction in Chorion 
Epithelioma. —Dame Louise Mcllroy and Dr Gladys Hill Pregnane 
Complicated with Diabetes 

Royal Sooibty or Mboicime (Radiology Section), at 6 80 — Spec I* 
General Meeting 

SATURDAY Jus* 20 

North or England Institute or Miking and Mechanical Enoinkkr 
(at Newcastle upon Tyne), at 2 80 —A Walker Interim Report t 
the Support of Working* in Mine* Committee 
Royal Society or Mbpioini (Orthopiedle* Section) (at Oxford) 

IIM0NDA1 , Joke 22 

Royal Geographical Society (Annual General Meeting), at 8 — 81 
William Goodenough Presentation of Royal Medals and other Award 
of the Society delhery of Presidential Address, Annual Report t 
the Council 

TUESDAY, Junk 23 

Qceeett Microscopical Club (at 11 Ohaudoa Street, W I), at 7 80 
Gossip Meeting 

WEDNESDAY, June 24 

Royal Sooibty or Arts, at 4 —Annual General Meeting 
British Astronomical Amjociatioh (at Sion College), at 6 
British Psychological Society (Medical Section) (at 11 Ohandc 
Street, W \\ at 8 80 —Dr A R Kedfern, Dr ByblUe Yatea, and Di 
J O Young Symposium on Phobias Discussion to be opened b 
Dr E Miller 

THURSDAY, Juwr 26 

Royal Sooibty, at 4 80 —Prof 8 Chapman Some Phenomena of th 
Upper Atmosphere (Bakerian Lecture). 

Royai Sooibty or Mkoioihe (Urology Section) at 6 80 —The Treatmer 
Of Inoperable Carcinoma of the Bladder 

FRIDAY, Junb 26 

Royal Society or Medicine (Otology Section) (at Oxford). 

SATURDAY , Junk 27 

British Psychological Bocibty (at Reading University), at 8 15 
Paper* on Oscillation —Miss M 1 Dunadon Reversible Perspeotiv 
and the Effect of Conation —Mrs H W Oldham Oscillation ( 
Sounds of Low Intensity — Demonstrations of Apparatus by D I 
Vlnoent (a) A Mirror Tochistimcope Without Moving Parts, (6) A 
Apparatus ror Producing Bounds or Predetermined Ware form. 
Royal Society or Mbdioihb (Otology Section) (at Oxford). 

PUBLIC LECTURES* 

TUESDAY, Joke 28 

Institute or Pathology and Rembarcb (Bt Mary * Hospital, W 2), i 
6 —Prof H Hartridge The Theory of Hearing 

FRIDAY, June 26 

London School or Hvouchk and Trotical Medicine (Publlo Healt 
Division), at 6 —Sir Thomas Legge Industrial Poisonings 

BI-CENTENARY* 

Juke 28 to 29 

Royal Dublin Society (Bl Centenary Celebrations) (at Ball s Bridg 
Dublin). 

Tuesday June 28, at a 80 —Oonversaxlone 
Weineeday, Jane 24, at 11 a.m —Scientific Proceedings. 

Thursday, June 20, at 11 A * 

At 8 —Anniversary Stated Meeting 
Friday, June 26, at 11 a. m 
Saturday, June 27, at 2. 

Monday, June 29, at 8 80 

BUMMER MEETlNa* 

Joke 82 to 24. 

Institution or Heatoto and Ventilatino Engineer* (at Harrogate). 
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Professionalism and Science. 


O NE of the main features of the development of 
science during the nineteenth century, as 
Prof A N Whitehead has pointed out in “ Science 
and the Modern World ”, is the twin growth of 
technology and professionalism Science was then 
for the Erst time conceived as a vast mine of ideas 
for utilisation in practical life, and in the disciplined 
attack on problems thus encountered in techno¬ 
logical developments the scientific worker rapidly 
passed from amateur to professional status 
The professionalism of science is one aspect of 
the problem of specialisation whioh confronts the 
educationist to-day It can scarcely be disputed 
that the complexity of modem science and of 
industrial technology demand intensive specialisa¬ 
tion and tend to encourage the growth of various 
scientific professions At the same time, the growth 
of professional organisations among scientific 
workers and the marked movement towards regis¬ 
tration in post-War Europe, while likely to assist 
m the participation of scientific workers in public 
affairs, are not without their own special dangers 
The specialised knowledge and restricted outlook 
of scientific workers themselves must be recognised 
•*as among the factors which have hindered the 
establishment of nght relations between science 
and leadership Few scientific specialists could 
be named whose knowledge and opinions would be 
accepted os having much weight outside the narrow 
field in which they have elected to pursue their 
special studies or researches In many oases their 
training has not even equipped them with the 
powers of expressing the results of their work in 
forms which facilitate its appreciation and assimila¬ 
tion in the normal life of the commumty 

It must be admitted that chemists, physicists, and 
other scientific workers are frequently characterised 
by a celibacy of intellect which curiously resembles 
the physical celibacy practised by the learned in the 
Middle Ages This celibacy of intellect on the part 
of individual scientific workers is one of the main 
causes of the ineffectiveness of their professional 
organisations, which are rarely able to secure suffi¬ 
cient support from the general body of members 
for the success of policies originated by a few more 
fertile minds If the future of society largely 
depends on our ability to link administrative power 
with knowledge of the scientific factors involved in 
our modern problems, that combination can only 
be secured when the scientific worker adds to bis 
knowledge the wisdom which is the fruit of a 
balanced development 
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The problem is fundamentally educational Our 
present educational system on one hand produces 
administrators, frequently of a high order of ability, 
but whose complete ignorance of scienoe renders 
them incapable of assessing the scientific factors 
upon which all our modern problems turn On the 
other hand, its tendency to excessive and premature 
specialisation produces a diversity of specialists 
often devoid of the political or social wisdom 
essential for the evaluation of the other factors 
involved 

The problem of education must be faced by pro¬ 
fessional organisations of scientific workers if they 
are to assume their responsibilities of leadership 
The movement towards professional registration 
accentuates the importance of educational aspects 
of professional training It is essential that a 
sufficiently high standard of general education 
should be demanded of all entrants to such pro¬ 
fessions, that premature specialisation should be 
discouraged, and that qualification for entry to a 
profession of science should depend more upon the 
ability to apply and use knowledge than on the 
possession of an acquaintanceship with a mass of 
undigested scientific facts A danger of undue 
uniformity may arise, however, if the conditions 
of entry are too narrowly prescribed in closing a 
profession by a measure of registration In his 
recent book, “ Education at the Cross-roads M , Lord 
Eustace Percy has indicated the valuable contribu¬ 
tion which the technical schools might make in a 
considered scheme of professional training 

The technical school provides an important and 
valuable alternative method of recruiting the 
scientific and technical staff required by industry 
which may exercise a vitalising influence on pro¬ 
fessional policy and opinion out of all proportions 
to the numbers so recruited It also makes an 
important contribution to the solution of a problem 
which is encountered in every project for the regis¬ 
tration of chemists or other scientific workers The 
efficient employment of research workers m industry 
is largely dependent on the existence of an equally 
or more numerous class of laboratory assistants 
capable of carrying out the routine testing or 
analysis and mechanical work Many such assist¬ 
ants acquire a high degree of experimental tech¬ 
nique, although few have the oapacity or training 
to originate experimental work 

The oareer laboratory assistant offers, how¬ 
ever, very limited prospects Comparatively few 
laboratory assistants are able to qualify and enter 
a scientific profession by one of the recognised 
channels, nor is industry able to absorb such 
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workers on its technical staff in adequate numbers 
Although the normal recruitment of the various 
scientific professions should not be from the ranks 
of such assistants, it would be unwise and unfair in 
any measure of registration to close the door entirely 
With proper support and oo-operation, the training 
such assistants can obtain m the technical schools 
would enable them to attain the necessary standard 
of technique, and their more varied outlook and 
training might help to counteract the deadening 
uniformity which over-ngid conditions of entry 
tend to stamp upon a profession 

Excessive uniformity is a real danger to pro¬ 
fessional life to-day It is fostered by the train¬ 
ing which most scientific workers receive, and also 
by the conditions of industrial research with its 
emphasis on team work Nor is the policy of 
vocational selection without its tendencies in the 
same direction Fortunately perhaps, vocational 
guidance at present appears to exert only a broad 
influence on those proceeding to the universities, for 
example, as between arts and science It would be 
a serious danger if such methods were applied to 
^uide into relatively narrow fields all intellects of a 
certain characteristic type and those alone 

Scientific progress depends on more than mere 
advances in technique In the perfecting of 
technique and the evolution of corporate research 
or team work the professionalism of scienoe has 
itself largely been developed Professionalism will, 
however, defeat its own ends if it succeeds to any 
great degree m cramping individualism and forcing 
on scientific workers a mediocre uniformity Pro¬ 
gress depends on the spirit of adventure, and the 
spint of science is one of questing and searching in 
the unknown, with its attendant risks of success and 
failure 

The more eoonomic necessity forces on scientific 
workers the development of their professional 
organisations, the more jealously they must cherish 
high ideals of craftsmanship and of service, and 
guard against the sterilising influence of excessive 
specialisation and uniformity Moreover, the very 
security which strong professional organisations 
ultimately confer oh their members may itself be a 
snare to scientific workers 
Security is but a means to an end, and a first 
effect of professional organisation should be to 
improve the conditions of employment of scientific* 
workers, so that they can carry on their investaga-* 
tions without undue financial anxieties * Such 
security makes for better workmanship by in¬ 
creasing the freedom of the investigator Wfien, 
however, it beoomee an opiate and tike absence 
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of competition prevents the sharpening of mind 
on mind, security has outlived its purpose All 
powerful professional organisations tend to suffer 
from a species of inbreeding of intellect, or mental 
sterilisation, and it is not in an atmosphere of 
security and uniformity that great discoveries are 
made or creative ideas conceived 
Specialisation is a necessary evil under modem 
conditions Professionalism is essential to maintain 
and advance high standards of technique and the 
due status of scientific workers Vocational guid¬ 
ance must play its part m reducing the wastage of 
human material in unsuitable occupations If in 
such ways the freedom, resources, and efficiency of 
the scientific worker are increased, it is incumbent 
upon him to see that there is no dimming of the 
spirit of adventure, the devotion to truth, the 
sincerity of purpose which are behind every great 
discovery of the past and still supply the driving 
force in the advance of science 


Human Palaeontology 

New Discoveries relating to the Antiquity of Man 
By Sir Arthur Keith Pp 512 (London 
Williams and Norgate, Ltd , 1931 ) 21a net 

HE last ten years have witnessed a profound 
change m the aspect of human palaeontology 
Important fossils of hitherto unknown types of men 
and an ape (the Taungs Skull) have been found 
which reveal new and provocative information and 
add enormously to the range of facts that call for 
interpretation Such unexpected types of the 
human family as Rhodesian Man and 4 the Lady of 
Lloyds’ * set new and intriguing problems The 
recent discoveries of representatives of Homo 
neanderthalensis in Gibraltar, Italy, Germany, the 
Crimea, and Palestine have extended the geo¬ 
graphical range of this uncouth species and also 
given welcome corroboration to the generally 
accepted ideas as to the significance of Neanderthal 
Man and the part he played m human history 
More significant than all these discoveries are the 
important fossils found in China and the revelation 
of a new genus of the human family that is more 
primitive and generalised than any other type at 
present known The exceptional value of Peking 
Man, however, lies in the fact that he provides 
us with a bond of union between the other early 
members of the human family, whose fossil remains 
before the discoveries at Chou Kou Tien seemed to 
be irreconcilable with one another. At the present 
moment, with all this new and highly significant 
information collected from many scattered regions 
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of the earth, there is an urgent need for a critical 
review of the whole evidence and an attempt to 
interpret its meaning The tempting task now for 
the first time becomes possible of achievement, of 
creating a solid and coherent foundation for a real 
science of human paleontology 

For such a task, Sir Arthur Keith has oppor¬ 
tunities and qualities such as no other anthropo¬ 
logist enjoys not merely the diligenoe to collect the 
widely scattered data and the literary skill and 
vivacity of style to make the new information 
intelligible to the man in the street, but also the 
freedom from the time-destroying interruptions 
from which those who hold university positions 
cannot escape 

If Sir Arthur has not seized this chance in the 
way that would appeal to the serious student, he 
has rendered a useful service For the layman who 
wants to know what fossils have been discovered 
and what their meamng is, Sir Arthur has provided 
a useful and entertaining guide He begins with a 
full and well-balanced report on the Taungs Ape, for 
the rescue and interpretation of which he pays just 
and generous tribute to Prof Raymond Dart 
Most palaeontologists will agree with his verdict 
Australopithecus is an ape closely akin to the African 
anthropoids, tho chimpanzee and gorilla, and 
perhaps even nearer to the extinct Dryopithecus , 
which reveals quite definite, if slight, signs in its 
brain, face, and teeth of a nearer approximation tc 
the human type than any other ape Obviously, 
however, the Taungs Skull itself is a relic of the 
survival into Pliocene or Pleistocene times of a 
type which must have come into being as early 
as the Miocene Hence this individual specimen 
cannot be regarded as a human ancestor, nor 
can its discovery in South Africa be regarded 
as shedding any decisive light upon the place of 
birth of mankind, since this ape’s ancestors may 
have been, and no doubt were, wandering far and 
wide during the millions of years of Miocene and 
Pliocene time 

Sir Arthur Keith adopts the views of Prof 
Davidson Black as to the significance of Peking 
Man, and he gives a clear and instructive report 
upon the excavations m Chma and the nature of 
the evidence provided by the fossils, the import¬ 
ance of which, he admits, it would be difficult to 
exaggerate There are, however, some significant 
omissions in Sir Arthur’s commentary in particular, 
his neglect to use the illumination its evidence 
sheds on the Piltdown Skull, to which I shall refer 
later 

The third major discovery discussed at length is 
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the Lloyds' Skull, found in the City of London in 
1925 daring the excavation of the site for the new 
building of the Corporation of Lloyds', and rescued 
for scientific investigation by Mr Warren R 
Dawson Sir Arthur rightly regards this tantalising 
fragment of highly fossilised skull as a relic of 
exceptional importance, which deserves exhaustive 
study and full discussion (As the custodian of this 
specimen, I can assure him that during the last two 
years I have been collecting the material for a 
monograph on the fossil, for which Miss Dorothy 
Garrod, Mr Warren Dawson, and Dr Matthew 
Young have written (1928) their valuable con¬ 
tributions ) Later on, I shall refer to Sir Arthur's- 
strange suggestion that this earliest Londoner 
belongs not to an unknown type of modern man, 
but to the Pdtdown type ! 

An excellent summary is given of the new dis¬ 
coveries of men of the Neanderthal species and of 
men of more modem type in South and East Africa, 
Australia, America, and elsewhere, and some not 
altogether relevant disquisitions on the arch»o- 
logic&l work of Mr Woolley in Sumer and the 
problems relating to the origin of early civilisation 

Taken as a whole, the survey is useful and illumi¬ 
nating, bnghtly written, and illustrated with 187 
diagrams, moBt of them excellent, with enough of 
unexpected and even sensational speculation to 
titillate the palate of the reader, which might other¬ 
wise have become jaded by the richness of ana 
tomical detail While realising the justice of the 
appreciations of this book which have appeared in 
the lay press, it is essential that I should direct 
attention to aspects of Sir Arthur Keith's treatise 
which must make the teacher of university students 
hesitate to recommend it to his class The major 
disappointment I experienced in reading the book 
was that Sir Arthur did not seize the unique oppor¬ 
tunity that presents itself at the present moment of 
building all the wonderful material now available 
into a coherent foundation of anthropological 
doctrine, drastically eliminating the errors of the 
past and the questionable speculations of the 
present Instead of doing this, he has introduced 
a new crop of daringly improbable speculations and 
retained many old fallacies concerning matters of 
obvious fdet 

So much ooirfusion has already crept into the 
references to the Lloyds' Skull in the public press, 
that it seems deferable to explain the real situation 
with reference to the issue which more than any 
other focuses the argument of Sir Arthur Keith's 
book , 

Writing in Nature of Nov 7, 1925 (p 678), I 
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discussed the puzzling characters of the fragment of 
the very ancient skull found in London, which was 
particularly tantalising m that the most significant 
parts, front, base, faoe, and teeth, were missing. 1 
pointed out in what respects it differed fromjboth 
Homo sapiens and Homo neanderthal tns%s y but 
eventually reached the tentative conclusion (since 
confirmed by Dr Matthew Young's statistical 
analysis), which I expressed more definitely in the 
British Medical Journal (p 854) of the same date, 
that 1 The Lady of Lloyds' * was " an exception¬ 
ally primitive member of the species sapiens " 

In the course of the discussion in Nature, 
however, I mentioned that while the endocramal 
cast presented a general resemblance to some of the 
smaller Neanderthal casts (Gibraltar and La Quina), 
it differed from them in respect of other features, in 
which it “ closely conforms to the type found in 
Homo sapiens, as well as, curiously enough, in the 
Piltdown cast (Eoanihropus) " Sir Arthur Keith 
seems to have transformed this simple statement 
into the assumption that the London skull was a 
link between Eoanihropus and Homo sapiens ! 
Thus, he says, it does not belong “ to an unknown 
type of modern humanity, but to a recognised type 
of ancient man, viz , man of the Piltdown type ” 
(p 32) It is scarcely necessary to say that there is 
no warrant for this view Yet if the opinion of 
Miss Dorothy Garrod is correct—and of that there 
seems now to be no doubt—that the fossil is at least 
as old os the beginning of the Moustenan (and not, 
as my geological advisers claimed in 1925, more 
recent than the Moustenan), the London skull is 
vastly older than any known example of the species 
sapiens Hence it may belong to a hitherto un¬ 
known species 

In spite of this possibility, which is even a 
probability, the lack of the most distinctive parts 
of the skull suggests that for the present it is 
wiser to refrain from creating a new species, and 
regard * The Lady of Lloyds' ’ as a very early and 
primitive representative of Homo sapiens Even if 
we push back her age to the Early Moustenan (1 or 
to the Acheulean) Age, that would afford no j ustifica- 
tion for assuming that she was a descendant of (or 
in any way closely related to) the Piltdown Mon, 
who belongs to a different genus fundamentally 
distinct m every character Elsewhere m his book 
(p 290) Sir Arthur Keith estimates that 200,000 
years (many geologists and physicist* would 
multiply this figure by four) intervene between the 
age of Piltdown Man and the MouBterian phase of 
culture Hence it would impose an undulyheavy 
strain upon the imagination to bring the Plltdgw^ 
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Man and t he * London Lady * into the some genus, 
sven if they presented any real likeness to one 
mother As they do not, we may confidently 
ksmis8 this sensational claim as an unwarranted 
ipeculation 

Sir Arthur Keith’s claim for a oertain resemblance 
if the Lloyds' Skull to the Piltdown Skull is given 
% spurious plausibility because he still retains his 
erroneous reconstruction of the Piltdown Skull 
Anyone who looks at the Piltdown fossils (or even 
Mr Frank Barlow's excellent casts of the separate 
Fragments) can see on the posterior border of the 
parietal the medial part of the lambdoid suture 
3ir Arthur ignores this patent fact and adds about 
i centimetre to the posterior border of the bone (see 
tus Figs 95, 154, 155, and 157) to make a hypo¬ 
thetical suture, when the real one is already present 
m the fossil To this error, another is added by 
Lgnonng the median plane of the skull The middle 
Line in Sir Arthur’s reconstruction is more than half 
a centimetre to the right of its true place, and the 
consequent error in the breadth of the skull double 
that figure, more than a centimetre Not only 
so, but these mistakes compel him to dislocate 
the natural articulation between the parietal and 
temporal bones and so create an unnatural and 
monstrous reconstruction These are not questions 
of opinion, but of easily checked anatomical facts, 
to which in 1927 I directed particular attention, 
with illustrative figures, m my " Evolution of Man ” 
(pp 70-81, Figs 17 24) As Sir Arthur tells us he 
is “ throwing sparks into the smouldering fire of the 
Piltdown Controversy'’ (p 32), would it not be 
wise to abandon claims, the error of which any 
casual visitor to a museum can detect for him¬ 
self ? I have referred to this matter, however, 
not because of Sir Arthur’s provocative challenge, 
nor because it disposes of his suggestion to include 
the Lloyds’ Skull within the genuB Eoanthropus, 
but also to direot attention to a matter which 
more than any other is causing confusion in human 
palaeontology 

The widespread suspicion of the authenticity of 
the Piltdown Man as a valid genus is notorious, and 
the chief reason for the lack of agreement m human 
palaeontology Even to-day many Continental 
anthropologists refuse even to refer to it in treatises 
on fossil man or, when they do so, brush it aside as 
being so doubtful that it is best to ignore it I 
have been to some trouble to discover the reasons 
for the persistence of this attitude It is not simply 
because the Piltdown jaw is apelike m general form, 
so much as the claim that the bramcase associated 
with it ^conforms the type of Homo sapiens 
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Hence it is particularly unfortunate that in this 
book Sir Arthur Keith not only persists m ex¬ 
aggerating the size of the bramcase and brain, but 
also states that “ the cranial features of Piltdown 
Man are essentially of the modern type ” (p 32), 
and ” if we had found only the cranial parts of the 
Piltdown Man we should never have hesitated in 
regarding him as the direct ancestral type of modern 
man , the simian features of his lower jaw and of 
his teeth led us to exclude him from this position ” 
(p 546) There is no justification for such mislead¬ 
ing statements In my “ Evolution of Man ” 
(1927) I showed that the Piltdown skull and jaw 
are not disharmonious, that the general architecture 
of the bramcase is no less simian in character than 
the jaw In a senes of comparative diagrams 
(Fig 24) I adduced the evidence m substantiation 
of this opinion 

It is strange that Sir Arthur totally ignores 
the clear light the evidence of the Peking Skull 
throws on this aspect of t he Piltdown problem For 
the peculiar characters of the natural skull of 
Sinanthropus , which is not the result of a recon 
struction, reproduce in an even more exaggerated 
form (especially in the view of the bramcase from 
behind) the peculiar features of the true Piltdown 
reconstruction to which Sir Arthur has been object 
mg for seventeen years (see Natuke, Oct 16 and 
Nov 6 and 20, 1913) 

In the days when most anthropologists refrained 
from estimating the antiquity of man in number* 
of years, Sir Arthur Keith URed to juggle with bi£ 
figures in his speculations More recently, when 
using the exact methods of physics, the reasonable 
probability of a figure approaching a million years 
has been shown to be the sort of date to assign tc 
the beginning of tho Pleistocene period, Sir Arthui 
has cut down his figure to 200,000 years Man^ 
years ago Profs Joly and Bolt wood (1908), amon$ 
others, suggested the value of radioactive changes 
in rocks as a geological chronometer Holmes anc 
Lawson (1927), Kovank (1930), and von Hevesj 
(1930) measured the natural disintegration ol 
uranium into lead in the oldest igneous rocks con 
taming radioactive elements and arrived at an esti 
mate of 1,825,000,000 years for the earliest actual 
sample, or in round numbers about 2,000,000,00c 
as the possible age Using the time scale which 
geologists have gradually determined since William 
Smith in 1796 made the first estimate, there is little 
room for doubt that the end of the Pliocene can be 
referred to a tune whioh is one two-thousandth oi 
the whole scale—m other words, roughly a million 
years ago 

2cT 
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Recent researches on this problem have been 
clearly summarised by Dr Chester A Reeds in 
an article entitled “ How Old is the Earth ? " in 
Natural History (March-Aprll 1931) Assuming 
the reality of Pliocene Man, Dr Reeds suggests that 
the antiquity of man must be at least 1,500,000 
years Against these results inferred from exact 
investigation Sir Arthur Keith attempts to justify 
his estimate of 200,000 (later in the book he makes 
it 250,000) for the Pleistocene period by the state¬ 
ment “ My reason for reducing the time allow 
ance was based on the results arrived at by students 
of early man’s stone tools, his industries or cultures " 
(p 34) But this is sheer guesswork For who 
can decide whether Acheulean implements, which 
are admitted by him to have undergone no change 
in forty thousand years, might not also have re 
mained under the thraldom of tradition for another 
forty thousand years ? 

If Sir Arthur whittles down the time allowance 
for man’s early history, he runs not m his estimates 
of the duration of the later phases of culture 
Ignonng the general trend of arcKeeological re 
search during the last two decades, he allows eight 
thousand years for the Neolithic penod He does 
not explain what precisely he means by the dis 
credited term 4 Neolithic \ or whether it refers to 
Britain or the Continent If the former, eighty 
would bo much nearer the mai k than eight thousand 
—the time it took for the use of bronze to spread 
from the Continent to England after the people of 
the former introduced the Neolithic culture in the 
process of getting tm from Cornwall for bronze¬ 
making 

Although Sir Arthur Keith devotes only a page 
and a diagram to chronology, I have directed parti¬ 
cular attention to the important questions at issue 
because they seem to be of crucial significance in a 
work bearing the title “ Antiquity of Man " It is 
surprising, therefore, that Sir Arthur while con¬ 
tinuing to use this title has ignored the significant 
work the physicists have been doing to solve the 
essential problem implicit in his label 

It comes as a relief to find that Sir Arthur has at 
last abandoned his claims for a high antiquity for 
the Galley Hill Skull, an opinion that has always 
played an obtauuve part m shaping his attitude in 
the reconstruction of human history The vacant 
m^he m his pantheon of our remote ancestry he 
now acusigns * the Lady of Lloyds' \ the oldest 
known inhabitant of London The fact that her 
skull is truly fossilised and was found in a geo 
logical deposit of remote antiquity gives her a very 
much stronger claim than Galley Hill Man to this 
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honourable plaoe Yet in abandoning the Galley 
Hill claims Sir Arthur also seems, at the moment 
when for the first tune there is reasonable evidence 
in support of it, to have given up one of his 
favourite slogans—the remoteness of the antiquity 
of the modern type of man, even repudiating 
the views of his disciple Mr Leakey, whom for 
three years he has encouraged in his theories for 
assigning extreme antiquity to the human remains 
and associated cultures in East Africa Instead of 
emphasising the fact that although the Lloyds' 
Skull cannot be brought into strict conformity with 
either Homo sapiens or Homo neanderthalensu , it is 
probably a very ancient and primitive forerunner 
of Homo sapiens, he wants to associate it with 
the Piltdown Skull and to overcome the burden 
of incredibility by claiming that Eoanthropus is 
modem in type 

In his writings Sir Arthur Keith has never shown 
much respect for the commonly accepted principles 
of biology, in particular those involved in questions 
of phylogeny In the present work he provides 
us with new examples He suggests that the Aus 
t^alian race (Homo sapiens) may have been derived 
from the genus Pithecanthropus (p 312) and the 
original owner of the Lloyds’ Skull from the genus 
Eoanthropus yet he seems to regard both the 
Australian and ‘ the Lady of Lloyds’ ’ as members 
of the genus Homo I Unfortunately, the diagram 
that forms the frontispiece does not enlighten us as 
to the means whereby this miracle was achieved 

It is puzzling to know why Sir Arthur added the 
last two chapters They add nothing to our know 
ledge or the general argument of the book, but sug 
gest rather that he is not serious His statement 
that he is going to make endocramal casts " in 
tclligible to those who have not served an appren 
ticeship to anatomy", is scarcely justified by his 
conclusion, which is expressed in the words “ I 
suspect that a large brain was given to man, not 
that he might understand life, or circumvent 
difficulties, but simply to enjoy it ” Even more 
surprising is the lost chapter In it he seriously 
discusses the possibihty of an isolated example 
of a species of man other than Homo sapiens — 
the chapter is entitled "The Discovery of Homo 
Oardarensis —surviving m Greenland in the twelfth 
century ad" In the end he admits that the man 
was suffering from acromegaly—and usee the oppor¬ 
tunity once more to suggest that extinct types of 
the human family were subject to pituitary dis¬ 
turbances, but without being pathologioal or, in 
fact, suffering from the usual disabilities of such 
lesions 
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I have directed attention to the weak spots in the 
book to make it plain why teachers who urgently 
need a sober presentation of the facts of human 
palaeontology must hesitate to recommend it to 
their students Nevertheless, it is full of valuable 
information and, except in the lapses that I have 
enumerated, serious argument It need scarcely 
be said that the book is vastly entertaining 

G Elliot Smith 


The New Popular Science 

(1) Everyday Marvels of Science a Popular Account 

of the Scientific Inventions m Daily Use By 
V H L Searle Pp 208 (London Ernest 
Benn, Ltd , 1930 ) 10s 6d net 

(2) This Scientific Age Essays in Modem Thought 
and Achievement Edited by Dugald C Jack 
son, Jr , and Prof W Paul Jones Pp vu + 353 
(New York John Wiley and Sons, Inc , Lon 
don Chapman and Hall, Ltd , 1930 ) lOs not 

(3) Master Minds of Modem Science By T C 
Bridges and H Hesaell Tiltman Pp 278+32 
plates (London, Bombay and Sydney George 
G Harrap and Co , Ltd , 1930 ) Is Qd net 

(1) T*T may be that, strictly speaking, there is no 
JL such thing as popular science, new or other¬ 
wise that science can never, in the strict sense of 
the term, become popular, and that it is more 
proper to speak of the popular approach to science 
There are, however, many new methods of approach 
to-day, pleasant paths and by ways that can be 
travelled without tears, and these three books bear 
eloquent witness of this They also strongly refute 
the idea that this type of book is apt to disparage 
the dignity of science or be unworthy the notice of 
true research workers For it must be emphasised, 
in the first place, that any real or imaginary gap 
between men of science and the people is becoming 
constantly narrower in several different ways, some 
of whioh will be here briefly noted , m the second 
place, the writing of so-called popular books on 
science is often very much more difficult and re¬ 
quires qualities of a different and sometimes higher 
intellectual calibre than does the writing of a pro¬ 
fessional text-book , and in the third place, they 
are often of great help to the scientific worker 
himself 

The greatest minds have never, throughout the 
world's history, disdained the task of trying to 
reach the popular ear ami heart, and the same is 
more than ever true tOTay Also, it was never 
more urgently necessary than now It is a great 
affd indispensable task 
No 3217, Vol 127] 


The distance between the man of science and his 
fellow-men is rapidly decreasing, and is being re¬ 
placed by a close relationship more complex, more 
profound, more significant every day Science to¬ 
day enters more intimately into the daily life of 
the individual and its achievements meet him at 
every turn As Dr Murray very finely says in his 
foreword “ The phenomenal advances of science 
and of its industrial utilisation, its establishment 
in schools and colleges, and its domestication, so 
to speak, by wireless sets and the like, have bred 
in these days a scientific consciousness of a novel 
and formidable kind ” Who can doubt the won¬ 
drous growth of this scientific consciousness among 
the people, and the urgent need for its stimulation 
and guidance in the right spirit and in the right 
direction, could we but discern precisely what is 
right ? We may fairly safely claim, then, that the 
people have risen to a somewhat higher plane 111 
intelligent appreciation of thmgs scientific, and 
that, again quoting Dr Murray, the “ mild thrills 
and genteel dilettantism of the Victorian lecture 
room have given place to a stronger spirit ” 

Then ogam, the gap is narrowed by a change 
of attitude in the man of science himself Has 
he not become more human, possibly even more 
humble ? He may even yet come to realise that 
he himself, like the rest of mankind, is a wholly 
insignificant nonentity in a umverso growing ever 
more wonderful, mysterious, and grander as he 
advances m knowledge, and will be assiduous in 
passing on this fact to his fellows, as indeed some 
are already doing It is far more rational to exert 
himself to the utmost to invoke the peojile’s in¬ 
terest, help, and sympathies, and, like Mr Searle, 
enjoy nothing better than a talk with the man in 
the street True, Mr Searle’s excellent book is really 
intended for the intelligent boy, but m matters of 
science we are all boys—or girls—and this book 
may bo read and enjoyed by intelligent youngsters 
up to ninety or more, whether professed men of 
science or not 

(2) It is a rather surprising fact, though it needs 
but little reflection to establish it, that much 
of that which now comes within the category of 
popular science—the new popular science—is of 
considerable value to the man of science himself 
It will be obvious indeed, in these days of extreme 
specialism, how very helpful such books can be to 
the man who, closely and narrowly specialising in 
one small corner, wishes to know something of the 
whole world of scienoe in general, and of literature 
too Mr Searle’s book, as we have already noted 
is intended primarily for the intelligent youth—that 
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is, m many cases, for the scientific worker in 
embryo—and though of the ' popular * kind, it 
will prove extremely stimulating to the student 
of any branch of science , but this, our second 
book under review, is of an entirely different 
sort, and takes a wider range The editors may 
perhaps feel that it does not strictly belong to what 
is commonly understood as ‘ popular ’ scientific 
literature , yet, from what has already been said 
above, they will assuredly not have any ground 
for mortification or scent any sort of stigma or 
degradation 

The work, a collection of essays by eminent 
thinkers on both sides of the Atlantic, including 
H G Wells, Dean Inge, Sir Richard Gregory, Ray 
Staunard Baker, Edwin E Slosson, will provide an 
intellectual treat for any man, whether scientific 
worker or layman, and for the specialist it will be 
a welcome and refreshing diversion The editors 
are justified in then hope that the book will meet 
the needs not only of technical students for whom 
it is directly intended, but also wall appeal to a far 
wider circle Sir Richard Gregory writes on “ Prac 
tioal Purpose”—science justified by its works, a 
favourite theme, with which he deals in a masterly 
manner , H G Wells and others write on specialisa¬ 
tion , Ernest Dmrniet on the art of reading , Dean 
Inge on success—one of the most cheerful dis¬ 
quisitions in the book, M Luckiesh on “ Men, 
Atoms, and Stars ”, which makes us shrivel into 
nothingness, and Maunce Holland on the “ Voice 
of Research ”, which makes us swell into visibility 
once more As a combination of great science and 
great literature, the book is unique, and wonderfully 
exhilarating 

(3) With “ Master Minds of Modem Science ” we 
feel on surer ground, at least, as regards categories 
and classifications This is unmistakably a popular 
science book, rather of the older than the newer 
type, and describes the work of leading modern 
scientific workers, but, though fairly comprehen¬ 
sive, it is evident that someone or other is bound 
to find gaps It is no doubt a useful contribution 
to the history and biography of scientific achieve* 
meat The chapter on Luther Burbank and his 
work, the wizard of the garden, is of particular 
intereet, for hi® work is not perhaps so well known 
in Great Britain as it should be, especially when 
we^reflect th^ we are a nation of enthusiastic 
amateur gardeners The book has some excellent 
illustrations, is well printed in large type, and for 
those who wish to* gain a general idea of some 
of the recent achievements of science it can be 
thoroughly recommended W & L C 
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Up and Down in California %n 1860-1864 the 
Journal of William H Brewer t Professor of Agri¬ 
culture tn the Sheffield Scientific School firm 1864 
to 1903 Edited by Francis P Farquhar (Pub¬ 
lished on the Foundation established in Memory 
of Philip Hamilton McMillan of the Cla& of 1894 
Yale College ) Pp xxx + 601 + 32 plates (New 
Haven, Conn Yale University Press , London 
Oxford University Press, 1930 ) 27 s net 
The author was the well known professor of agn 
culture in the Sheffield Science School of Yale, 
and sometime president of the National Academy 
of Sciences In 1860, as a young man, he joined 
J D Whitney as principal assistant in the new 
Geological Survey of California, which it was hoped 
would advise as to the future development of the 
mining industry, then in dire distress A second 
part of the work was to report on the plants and 
animals, and to Brewer was assigned the former 
Whitney, with a love of thoroughness, made it 
primarily into a topographical survey, upon which 
the geology could be charted His action heie 
undoubtedly tiamed the men and set the standard 
on which the whole United States was mapped 
Brewer led the first field party, and his letters now 
published show him directing and carrying out 
every class of work, except botany This he con 
tinued to do until 1865, the survey being continued 
to 1873, dying itself but giving birth to the Federal 
Geological Survey Department in 1879 
Brewer was a voluminous letter-writer, and he 
numbered his letters serially, as he did his plants 
He zigzagged across California from south to north, 
and he always wrote what he saw, seldom what he 
heard Consequently, we have an account here 
of California as it was in 18b0-05 It tells of the 
mountains and valleys, of the mines and of the 

f lantations, of the old Latin civilisation and of the 
ndian missions, of the Indians themselves and of 
the westerners, of the animals and of the plants It 
is all simple, the life and work of a camping party 
and of the people they met There are no striking 
adventures, no sensational discoveries, merely an 
account of trails and conditions m a yet unopened 
country As an example may be mentioned 
Brewer’s letter on the Yosemite Valley and its 
waterfall of 2600 feet, a far simpler but more com 
polling account than any of the numerous, often 
exaggerated stones of this famous canyon The 
letters are a record beyond pnoe to future historians 
of California , but they are too local to be of general 
interest, too domestic to allow scope for wider de 
duction or speculation They serve their purpose 
in the history of the United States, an& this is 
further served, for their editor has chosen to dlus 
trate them by contemporary drawings and prints 

The Balancing of Engines By Prof W E Dolby 
Fourth edition Pp. xu + 321 # (London. 
Edward Arnold and Qo , 1929),) 21a net. 

The necessity of balancing steam engines was 
first felt m connexion with locomotive®, and so 
long ago as 1834 Bodmer patented a method 
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which was tried with some success about ten 
years later Many horizontal marine engines 
were fitted with balance weights on the cranks, 
but balancing became of far greater importance 
with the introduction of fast-running engines for 
driving electno generators and torpedo oraft, 
and with the construction of very large triple - 
expansion engines for Atlantic liners Readers 
of the life of Sir Alfred Yarrow will recall his ex¬ 
periments on vibration made aboard the Majestic 
during a trip to America in 1890 experiments 
which led to his collaboration with Dr Otto 
Schlick in the introduction of a design of a balanced 
four-cylinder engine 

Papers on balancing were read to the Institution 
of Naval Architects and the Institute of Marine 
Engineers by Sohbck, Yarrow, Malloch, McFarlane 
Gray, and others, and it was to the former Institu 
tion Prof Dalby read his important papers on the 
balanoing of marine engines of 1899,1901, and 1902 
In 1901 he dealt with the balancing of locomotives, 
in a paper read to the Institution of Mechanical 
Engineers, and the following year he published 
the first edition of his well-known text-book In 
these papers and text-book he introduced the idea 
of a reference plane and a schedule by means 
of which a draughtsman oould find the balance 
weights for a complex system of masses about an 
engine crank shaft, ana Ins methods have been 
used all over the world The work of balancing 
locomotives has recently assumed a new import¬ 
ance through the experiments of the Badge Stress 
Committee, and in view of this, Prof Dalby in the 
fourth edition of his text-book has added a chapter 
dealing with the work of the Committee and at 
the same time has rewritten the chapter on loco¬ 
motive balancing A new chapter written for this 
edition, on the balancing of internal combustion 
ongines, will be found of great use to those con¬ 
cerned with the design of engines for motor cars, 
aeroplanes, and motor ships 

Photochemistry By Dr D W G Style 

(Methuen's Monographs on Physical Subjects) 

Pp vu +96 (London Methuen and Co , Ltd , 

1930) 2s 6d net 

Thb introduction of a volume on photochemistry 
into this well-known series of monographs on 
physical subjects, gives us an indication of the 
rapid ohange which has occurred in the study of 
the chemical action of light by the introduction of 
the Stark-Emstein law of photochemical equival¬ 
ence in the primary light process, and of the work 
of Franck on the interpretation of band spectra 
and their significance in indicating the process of 
molecular dissociation This small volume is well 
and clearly written and is by no means uncritical 
Attention is directed first to the primary light 
process, and the possible subsequent reactions 
whioh tiie photo-excited molecule may undergo 
are then discussed in some detail A little more 
concerning ohemi-lumineeoence and fluorescence 
might well have been included in these ^sections 
The fourth chapter is devoted to a consideration 
of* the still debatable problems connected with the 
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dependence of the quantum yield on temperature 
and wave-length, and the Volume concludes with 
a brief summary of the experimental methods 
adopted in photochemistry 
Although a rather slender volume, the reviewer can 
subscribe to Prof Alim and's introductory remark 
that the volume can be recommendod with confidence 
to students and research workers E K R 

The Statesman's Year Book Statistical and His - 
torical Annual of the States of the World for the 
Year 1931 Edited by Dr M Epstein Sixty- 
eighth Annual Publication, revised after Official 
Returns Pp xxxiv + 1462 (London Mac¬ 
millan and Co , Ltd , 1931 ) 20$ net 
The new issue of this valuable work of reference 
has again been thoroughly revised m the light of 
official statistical publications Many annual re 
turns for 1930 are included, and m some respects 
the revision is even later Mention is made of the 
change of political status m Spam The year was 
one of census enumeration in several countries, 
and new figures are included for the United States, 
Hungary, Norway, Switzerland, and several other 
countnes The mtroductoiy tables record world 
production of coal, oil, iron, steel, and some other 
commodities An extension of these tables is one 
of the few improvements that it is possible to 
suggest Two coloured maps show respectively 
the odmimstratrv e divisions of Yugoslavia and the 
status of South American boundaries, with the 
areas that are still in dispute A welcome feature 
of this year book is the small bulk, which is retained 
from year to year 

Modem Psychotherapy By Emanuel Miller 
(Modern Treatment Senes ) Pp 131 (London 
Jonathan Cape, Ltd , 1930 ) 5s net 
Dr Miller is to be congratulated on a very read¬ 
able and concise work He does not unduly stress 
only one aspect of the subject, as so many modem 
writers do , but provides us with a well-balanced 
summary of the three main schools of psycho¬ 
analytic thought The author takes a very 
sensible attitude towards the treatment of the 
psychoses by psycho-analysis Although psycho¬ 
analytic theory may explain the mechanism of a 
great many psychotic symptoms, it does not ex¬ 
plain their cause and cortainly does not supply a 
useful therapy The author wisely points out that 
“ full understanding can only come through per¬ 
sonal contact with cases and through sympathetic 
understanding of what are very real ana very pain¬ 
ful disorders " Psychological medicine is not learnt 
in the laboratory with the experimental psycho¬ 
logists , but m the infinitely more difficult school 
of contact with life and its problems 

The Gardener's Year By Karel Cajpek Pp 160 
(London George Allen and Unwm, Ltd , 1931 ) 
3* 6d net 

This very entertaining volume with its delightfully 
humorous pictures should be read by all gardeners 
The text is as amusing as the illustrations, and 
though in no way scientific, much common sense 
underlies the humour to be found on every page 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return f nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

A Simple Method of Investigating Wireless 
Echoes of Short Delay 

One of the two methods most commonly used in 
the determination of the equivalent height of the 
Kennel ly Heaviside layer is that involving the measure 
fnent of the timo required for a brief wireless signal 
to travel upwards to the reflecting region and back 
This quantity is most conveniently determmed by 
causing an emitting station to send out very short 
pulses of radio frequency energy, and measuring, at 
a point a short distance away, the difference between 
the times of arrival of a particular signal pulse via the 
ground and via the upper atmosphere 

Various methods of producing tho short pulses 
required have been used, 1 but m all cases a somewhat 
elaborate modulating device has been necessary We 



Fig 1 


have found, however, that it is possible to dispense 
with any special modulating system for controlling 
the emission from the oscillator and still obtain 
pulses of satisfactory type If tho grid leak of 
an ordinary triode oscillator is increased to a rela 
tively high value, the generatontseh producos suitable 
short pulses of radio frequency energy alternating 
between uniform periods of quiescence By adjusting 
the grid circuit constants, both the duration of the 
pulse and the duration of the interval between sue 
cessive pulses may bo controlled This peculiar 

n ierty of a triode oscillator working with a high 
leak has been previously investigated m connexion 
with its use for providing a unidirectional time scale 
for cathode ray oscillography * 

Using an emitting station at East London College, 
London, E 1, working on a wave length of 80 metres, 
and emitting pulses of about 0 0003 sec in duration, 
spaced 0 02 sec^apart, we have been able to record 
photographically at Kind’s College, London, W C 2, 
3 miles away, the reception of these pulses and their 
echflee from thf Kermelly Heaviside layer A satis 
factory arrangentent for studying the characteristics 
of such echoes is to use a dual observational system 
consisting of a cathode ray oscillograph and a high¬ 
speed rSSprdmg oscillograph (Duddell type) The 
received pulses can normally be watched as a recurring 
image on the oathode ray oscillograph, using a linear 
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time base of stroke frequency coinciding with the 
pulse frequency, but, when it is desired to obtain a 
permanent and more accurate record of any particular 
combination of echoes, the high speed oscillograph 
with a suitable time soale calibration can immediately 
be switched into use 

Some specimen records, taken on June 15, between 
1800 and 2000 GMT are shown in the accompanying 
diagrams (Fig I) In each case the first impulse 
(marked O) is that received direct via the ground, the 
subsequent pulses being due to waves reflected by the 
upper atmosphere The records are of interest in 
confirming results previously obtained m England 
using the frequency change method of measuring 
equivalent heights, in that they indicate reflections 
from two regions at different heights in the upper 
atmosphere Record (a), taken at 1830 GMT, 
illustrates a singly reflected pulso E* from the lower 
of these two regions (Region E) Record (6), taken 
at 1860 GMT, shows a singly reflected pulse E x 
from the lower region and a singly reflected pulse F x 
from the upper region (Region F) Record (c), taken 
at 1910 GMT, shows that, as sunset (2020 GMT) 
was approached, the singly reflected pulse E x from 
the lower region wets loss intense, while that from 
the upper region F t was much more marked A 
pulse F % indicates double reflection from the upper 
region 

Tins work is being carried out as part of the pro 
gramme of the Radio Research Board of the Depart 
ment of Scientific and Industrial Research 

E V Afptkton 

G Builder 
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* Brelt and Tuvo Phy$ Rev 28 , P 654 1026 Tuve and Dahl, 
Proc Inrt Rnd Rng 16 , No 6 p 704 , 1018 and Gouban, Phys 
Zett , 31 , No 7 , p 333, 1930 

* Proc Roy Soc A, 111 p 672 1026 


The Atomic Weight of Xenon 

By the kindness of Dr F W Aston, who placed at 
our disposal 235 c c of highly purified xenon, we have 
been enabled to redetermine the atomic weight of this 
element 

Using a highly accurate micro balance, the design 
of which will be published shortly, we have measured 
the pressures of xenon and pure oxygen at which the 
densities of the two gases are equal This has been 
done for two different densities, corresponding to 
pressures of xenon of about 80 and 163 mm The two 
ratios PO,/PXe when all corrections were made were 
found from two senes of very concordant readings to 
be 4 1036 and 4 1049 respectively at 18° C 

The limiting density is obtained by extrapolat 
mg these two ratios linearly to zero pressure, and 
is 4 1020 At such a low pressure as 80 mm a linear 
extrapolation is certainly legitimate, as any ourva 
ture would be quite beyond the limit of error of oui 
measurements Hence the atomic weight of xenon 
is 4 1020 x 32 = 131 26(4) The error of measurement 
does not seem to be greater than ± 0 006 This 
agrees remarkably well with Dr Aston’s value, 
131 27 ± 0 94, derived from the measurement of the 
intensities of the lines of the various isotopes in the 
mass spectrograph 1 

The gas supplied to us was originally very pure 
It was fractionated a number of timee, until furthei 
treatment of the heaviest fraction gave no increase in 
density 
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It may be noted that after the first fractionation the 
difference in balancing pressure between the first and 
last fractions was only about one part in 900 

R Whytlaw Geay 
H S Patterson 
W Cawood 

The University, Leeds, 

June 10 

1 Proc Roy Soe , 188 , p 611, 1930 


The Supposed Resting Stage of Llmnocnlda 
IndicM Annandale, 

The life history of this fresh water medusa has been 
a baffling problem since its discovery twenty years 
ago 1 The jelly fish occurs in certam nvors flowing 
down the eastern slopes of the Western Ghats of the 
Bombay Presidency during definite season^ of the 
year (March to May) What happens to the species 
during the rest of the year has ooen more or less % 
mystery From the foot that it occurs year after your 
in certain parts only of these rivers, it has been sup 
posed that there is a fixed asexual hydro id stage in 
the life cycle of the animal, which buds off medusae 
at the commencement of the hot weather 2 Although 
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the modus® were kept under observation in the held, 
and ft careful search for the hydroid stage made on 
more than one occasion, no clue to the mystery was 
obtained Nearly eight years after the dmcoveiy of 
the jelly fish, the late Dr Annandale, as a result of 
further observations, recorded his opinion that the 
species ** must have a fixed or resting stage m its 
life history, perhaps with the structure of a minute 
hydroid, or more probably encysted in a form that 
would not be recognisable with our present know¬ 
ledge M 8 

While on a recent tour to Med ha (Satara Dt, 
Bombay), where the species was first discovered, I 
found certam very minute bodies m great abundance 
at the bottom of a deep rock pool in the course of the 
Yenna River, sticking to minute particles of mineral 
matter (Fig 1) They are of different sizes (0 15-0 34 
mm in diameter) and in various stages of develop 
merit, from the presumably early spherical form to 
the fully developed capsule like or oblong form, but 
the latter are much more numerous than the early 
or intermediate forms They have a transparent 
covering of apparently chitmous matter with pits 
and minute pores on the surface The eayjty of the 
body is more or less filled with refnngent spherical 
granules m a clear, sticky, viscous fluid In the early 
spherical form there are numerous minute elastic and 
ftufeky threads issuing through the pores on the surface 
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which serve to anchor it to particles of mineral matter 
The more advanced oblong form is, however, attached 
by a short, stout, elastic stalk which is composed of 
minute threads of sticky material aggregated together 
with inclusions of foreign matter between them The 
surface of the external covering is distinctly pitted, 
with traces of minute pores m each pit In what 
appear to be the very advanced forms, the granular 
material forms a few large spherical masses clustered 
together hko a bunch of grajies It appears probable, 
from the occurrence of a few empty bodies with 
their external covering ruptured, that the spherical 
mosses on completion of development witnm the 
capsule find theLr way out 

It will be of interest to add a chance observation 
which I have marie on a small number of medusa?, 
male and female, from the Koyna River near Karttd 
(Satara Dt , Bombay), kept in a small glass aquarium 
At the end of the day of capture, a gravid female dis¬ 
charged its eggs, many of which settled down at the 
bottom of the aquarium Examination of the eggs 
under the binocular microscope showed that they 
wore attached to the bottom by means of mmute 
elastic threads from the surface of the eggs They were 
spherical in form, had a thin, transparent apparently 
chitmous covering with mmute jxires, and were filled 
with a viscous fluid containing numerous rofrmgent 
granules The remarkable resemblance between the 
discharged eggs and the early stages of the so called 
resting bodies suggests a cluo to tho life history of the 
jelly fish Evidence to prove that the egg posses 
directly into the resting stage, and that the medusa? 
have their ongm from the resting body without the 
intervention of a hydroid stage, is still incomplete 
It seems probable, however, that the so called resting 
bodies lie dormant during the rainy and cold seasons, 
and discharge their contents at the beginning of 
March in tho form of very minute medusa*, winch do 
not generally nso to the surface until they have at 
tamed to a comparatively advanced stage of develop 
ment, and that a fixed hydroid stage is altogether 
omitted from the life cycle 

These resting stages or bodies are still under 
observation, and a detailed account will be published 
in due course m the Record# of the Jruitan Museum 

II Srinivasa R\o 

Zoological Survey of India, 

Indian Museum, 

Calcutta 

1 Nature, 87. 1911 p 144 and Rrc Ind Mus 7 1912 p 263 

* Omvply and \Kharkar, ft+r Ind \1 uh , 7, p 403, 1012 

• Rre Ind Mus , 18, pp 109 112, 1919 


Potential Temperature and the Stratosphere 

The high coefficients of torrelation between the 
measures of certain meteorological elements at the 
tropopause and tho air pressure at 9 kilometres cited 
by L H G Dines m his letter m Nature of May 30 
may be welcomed as a reminder of the intricate but 
regular associations of tho meteorological elements m 
the sequenco of weather changes which are bo vexa- 
tiously irregular at the surface 

It is worth noting that, aocordmg to the data given 
by W H Dmes, the 9 kilometre level is the level at 
which the relation of pressure to temperature along 
the horizontal w normally that of the dry adiabatio 
so that dry air might travel up gradient or down- 
gradient, along the horizontal, without exciting any 
resilience 

I mention this because when Mr Drnes’s letter 
refers to the enormous stability in the stratosphere 
on account of the isothermal condition in the vertical 
I am prone to think of resilience, and while allowing 
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that 1 / I lift air vortioally I shall find vigorous resili¬ 
ence, I shall find no resilience in air moving along a 
surface of equal potential temperature whether the 
motion be up gradient or down gradient, up hill or 
down hill Along an lsentropic surface up hill co¬ 
incides with up gradient above 9 km , but with down 
gradient below that level Consequently, I have no 
difficulty in visualising an automatic flow of air up 
hill or up gradient provided the laentropio surface 
diows the way That is a kind of flow which is almost 
unthinkable at the earth’s surface but possible in the 
free air, and may bring the high correlations within 
the sphere of recognised probability 

I may take the opportunity to remark upon the 
great change of mental attitude towards the general 
atmospheric problem that is natural to the contem¬ 
plation of the conditions of the free air Any time 
within the past fifty years, judging by what happens 
at the surface and in the laboratory, I should nave 
hod no objection to offer to the suggestion that 
pressure gradient means potential energy, which 
might be sacrificed t-o produce velocity of air or 
natural wind, and now, if I think of pressure- 
gradient as the deformation of an isobanc surface 
from the horizontal by tho shifting of air mass, as it 
must be, I find that the energy obtainable by the 
levelling of a hump must be spent in filling up a hollow, 
and apart from difference of entropy there is nothing 
available to produce kmetic energy 

In the upper air, pressure gradient and wind- 
velocity automatically increase and decrease together 
So pressure gradient comes to be the mere mdex of 
the response of an air current to the 1 centrifugal 
force * of the earth’s rotation, aided or counteracted 
by any local curvature of the air’s path 

In this way, centres of local circulation, whether of 
low pressure or of high pressure, take cpnte a different 
place m the hierarchy of atmospheric influences from 
that which in the past century they have been sup 
posed to occupy Tho real dynamical agents of the 
free air are the currents which find their cartographical 
expression as the straight isobars running between 
high pressure and low pressure, riding 4 side saddle ’ 
on the gradient The high and the low are mere 
incidents of the relative motion of air currents of 
different directions In the northern hemisphere 
wherever the passing currents keep the English rule 
of the road, with opposing traffic on the right, high 
pressure (and generally fine weather) between them 
is tho inevitable consequence, but wherever the 
atmosphere adopts the continental rule of keepmg 
the opposing traffic on the left, there a ‘ low * between 
them is equally inevitable 
The concentration of attention upon centres of 
high or low pressure, which are practically points of 
no motion, instead of upon the air currents which 
cause them, is a ounous aberration of dynamics It 
is to some extent like concentrating attention on the 
point of contact of a wheel with trie rail aa the im¬ 
portant point of influence in a dynamical system of 
that character 

There would be little to choose between the im¬ 
portance of tho effects on either side of a travelling* 
current if the air kept 4 dry *, the real trouble begip|r s 
when the juxtaposition of the currents from different \ 
directions bnngte the temperature of air below irar 
point of saturation—then an enormous release of 
energy from its store m the water vapour of the air 
witfi little saofifice of temperature, and in con 
sequonoe all the dynamical and physical features of 
the cyclone and the depression 
Thes$ ppnclusions follow from the assumption of 
an automatic balarfbe between wind velocity and 
gradient, under the influence of the earth’s rotation, 
which is not likely to be appreciated by those who 
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fix their attention on the behaviour of air at the but 
face, but which deserves consideration when the causes 
of the high correlations of the upper air are being 
sought 

from this point of view the interactions of air- 
masses within the regums of cyclonic depressions 
which the Norwegian school of meteorologists has 
turned to such profitable use within the past twelve 
years arc the by-play and 4 asides * of the main atmo¬ 
spheric drama under the influence of the surface 
friction They are complicated by the release of the 
energy stored in water vapour wherever condensation 
is set up Napekb Shaw 

10 More ton Gardens, S W 5, 

June 10 


Calculation of the Latent Heat of Fusion of Camphor 
froip Vapour Pressure-Temperature Data 

It was recently pointed out 1 that of the two 
available values, namely, 400 and 49$, for the mole 
cular depression of freezing point (H) of camphor, the 
larger figure seemed the more correct, because it had 
been subjected to an a posteriori verification by its 
discoverer Joumaux,*** and, secondly, because the 
smaller value had been drawn from a fusion point 
diagram 4 of doubtful accuracy 4 

Briefly, Jouniaux’s proof consisted m deducing the 
latent heat of fusion of camphor (L f ) from his own 
value for K and comparing the result with the figure 
obtained by calculation from quite different physical 
measurements recorded in the literature by other 
workers This he accomplished as follows, using the 
T <wr 

equation L t - jg(vt - u,)^, where p is vapour pres 

sure, Vi and v 4 are specific volumes of liquid and of 
solid, E is the mechanical equivalent of heat, and T 
is the absolute temperature 

The quantity v x was obtained from Kuhara’s 
measurements • of the density of liquid camphor 
at 205° From three vapour pressure temperature 
measurements for camphor selected from the data 
published by Ramsay and Young, 7 Allen, 1 and Van 
stone, 1 the constants m, n, and z in the Kirchhoff 

Dupr6 Rankine 10 n * 11 equation log,p = ™ + n log, T 

-f z were evaluated as m - - 2108 72, n - 10 1142, and 
- 51 1692 Putting T~ 461 6° (melting point of 
camphor) in this equation, the value of p at the 
melting pomt of camphor was found to be 398 7 mm , 

also ~ ( n ^ ” whence, by substitution in 

Clapeyron’s equation, 

8 23c»l 

Now taking his previously determined value for 
K , Jouruaux showed that van Hoffs expression 
K = 0 02 T l !L f yielded a value for L f equal to 8 24 
cal , and thus afforded on elegant check on the cor 
fatness of his experimental observations. 

Having recently found that the molecular depres 
yston constant for oamphor lies in the neighbourhood 
[ of 396 rather than 498, we have examined more 
closely the above “ verification a posteriori" (#»c), 
with the following results 

Jouniaux’s calculation contains several arithmetical 
errors Using the data chosen by him uv this con¬ 
nexion, the values for m f n, and z should be 362 8, 
14 23, and - 80 20 respectively, and not those given 
above therefore, on revision^ becomes 6 33 cal, 
neither corresponding with the figure KcampUfa m *9® 
nor 400, for which L f should have been 8 24 and 
lp 2 respectively * 1 
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The reasons underlying these disagreements would 
appear to be plain The vapour pressure-temperature 
measurements utilised by Joumaux are evidently in¬ 
accurate, for, although the Kirchhoff Dupr6-R«uikme 
equation is known to apply, with possible errors of 
about 3 per cent (Juliusburger ls )„ to many organic 
substances, it becomes apparent by taking other sets 
of vapour pressure-temperature values from the 
records referred to by Joumaux that widely different 
figures for pi, n, and z result The following two 
examples illustrate this 


m n z 

f 7^ = 273°, Pl =0 06 ram| 

(1W T t = 313°, p a "0 60 mm V - 3026 64 85 - 355 62 

( 7 1 , = 353°, pi — 9 15 mm ) 


( 2 ) 


m n z 

Ti=361°, p x = 6 4 mm I 

T t =» 404 1, p| -= 75 37 mm } - 11,950 - 14 31 119 78 
T 9 =430, pa = 181 6 mm J 

(1) From paper of Allen (loc clt ) 

(2) From paper of Vanstone (loc clt ) 


It is therefore obvious that these measurements 
are not nearly sufficiently reliable to bear the ruathe 
matical treatment that Joumaux attempted to give 
them In addition, the value he used for the density 
of liquid camphor was determined many years ago 
(Kuhara •) and relates not to the melting point (178°) 
but to 205° The density for solid camphor at the 
melting point is quoted as 0 980 without references , 
Beilstem gives 1 000 /> B » 0 9998 , D* 0 992 

In conclusion, it is evident that neither as a venfk a 
tion of his own work nor as a means of discrimination 
between two values of K c&m *hot so widely different 
as 400 and 498 are such applications of thermo 
dynamic formulae of much practical use 

R J W Lk FfcvRE 
Catherine G Tideman 
The Ralph Forster Laboratories of 
Organic Chemistry, 

University College, London 

1 H J W he Fftvre NAT UBE, 136, 760 1930 

• BuU Sw Chxm J41 11, 546 722 991 1912 

1 Comvt rend 114, 1593 , 1912 

4 Ullfe Comvt fend 148, 1401 1909 

• Le Ffcvre and Webb, Jour Chem Soc , May 1931 

• Am Ch J 11 244 1880 

1 Phxl Trane 176, 46 , 1884 
■ Jour Chem Soc , 77, 413 , 1910 

• Jour Chem Soc , 97, 429 , 1910 

14 Annalrn der Phunk , 104 012 1868 

41 Duprt, ThOorfe m^cnnlque do la cliiiloiir \ p 06 
» Kmnklne, Phxl Map [41 SI, 200 I860 

14 Annalen der Phytik 3, 318 1900 


Prof Otto Wallach 

As a former student of Prof Otto Wallach, I would 
suggest that the obituary notice in Nature of April 
18 scarcely does justice to the immense services 
which this distinguished investigator rendered to 
organic chemistry 

Pnor to 1880 the utmost confusion existed with 
regard to the nature of most of the substances con 
tamed in essential oils, considerable doubt existed aa 
to the homogeneity of these 1 compounds and very 
few determinations of structure or synthesis had been 
earned out Wallach’s pioneer work, commenced in 
1884, quickly produced important results, and in a 
few years the original chaos gave place to an orderly 
and greatly simplified arrangement The distinguish 
ing charactenstics of pxnene, camphene, Iimonene, 
terpinolene, terpmene, and phellandrene Were clearly 
established, and gradually a light was thrown on the 
inter-relations of most terpene derivatives * 

Although other workers, notably Armstrong, von 
Baeyeiv Perkin, Semmler, Tiemann, Tilden, and 
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Wagner have made many noteworthy contributions 
to this branch of chemistry, its present condition 
must be regarded as largely due to Wallach It is 
interesting, however, that m the first few pages of his 
book, “ Terpene und Campher ”, he refers to the 
valuable work of many of these chemists, including 
that of Armstrong 

It is gratifying to remember that in 1909 Wallach 
was awarded the honorary doctorate of science of the 
University of Manchester At that time W H 
Perkin, junr , was himself directing a flourishing school 
of terjiene research there, and it is probably not in¬ 
accurate to legard Wallach’s doctorate as a personal 
compliment pan! by one distinguished chemist to 
another Some years later an important tommunica 
tion on stereochemistry was published simultaneously 
in. Liebig's Annalen and the Journal of the Chemical 
Society under the joint names of Perkin, Pope, 
and Wallach A survey of Wallach’s work may, 
however, be left to the memonal lecture shortly to 
be delivered before the Chemical Society, and to the 
exhaustive review of the man and his work which will 
doubtless be published in the Benchte by his German 
colleagues 

Wallach’s students will ret all the rather short, spare 
figure of the Hen Geheimrath, hm thin grey hair and 
beard, his keen eyes and intent look as he passed down 
tlie centre of the laboratory to his private room, hold¬ 
ing with almost painful care some specimen just 
obtained from one of Ins students They will re 
member his optimistic 44 Goht sehr gut”, even when 
they themselves were by no means satisfied with the 
progress of the 4 Arbeit \ or—when a viscous oil 
persistently refused to solidify— 44 [miner noch nicht 
test ? Ruhig bis morgen stehen lasson ” 

The Geheimrath was always pleased when English 
students came to work with him, he greatly valued 
his honorary fellowship of the Chemical Society, and 
he was frankly pleased at his re election about two 
years ago Throughout lus tenure of the chair of 
chomistiy in Gdttingen, Wallach lived in the old house 
adjoining the laboratory in Hospitalstrasso with the 
name ‘ Eriedrich Wohler * in letters of gold over the 
door He did not understand how ft professor could 
wish to live further from his woik than this There 
in the large room upstairs was kept his fine collection 
of water colours m which he greatly delighted In 
1924 it was my privilege to call upon Wallach, then 
in the eighth year of his retirement (he retained a 
room in the laboratory by the courtesy of Prof 
Wmdaus, and long after his eightieth birthday he 
continued to work there) That was the first visit 
he had received from an English chemist since 1014, 
and he did not attempt to disguise the pleasure it 
gave him, and I am happy to think that several letters 
have passed between us in the last >ears of hm life 

Wallach was almost the last of the line of great 
German chemists—Hofmann, Kekule, Victor Meyer, 
von Baeyer, Fischer, Wisluenus, Hantzsch—who 
through rigorous discipline and with infinite patience 
and diligence built up the structure of modem organic 
chemistry, and hm passing marks the close of a 
romantic chapter of chemical history 

Many chemists in Great Britain who worked with 
one or other of these giants will remember them with 
gratitude and admiration They will recall what they 
owe to their fellow students, to the many admirable 
features of German university life, and to the knowledge 
gained and the friendships formed m the mountains and 
forests of the Harz or Thunngen or South Germany 

“Nie kehrst du wieder gold’ne Zeit, so frei und 
Aingebunden ” 

Frederick Challenger, 

The University, Leeds, 

June 1 


974 


NATURE 


[June 27, 1931 


Pliny 1 * Water-Mill 

In connexion with the letter on “ Pliny’s Water 
Mill ” m Nature of June 13, the accompanying 
photograph (tig 1), taken by me at Ching chong- 
do, in Korea, in September 1890, may possibly be of 
interest It represents a water actuated ‘ pestle and 
mortar’ commonly used at that time in the hill 
country of Korea for hulling nee 

The apparatus consists of a beam, generally the 
rough trunk of a tree, about fourteen feet long, to one 
end of which is attached a wooden box capable of 
holding water, and to the other end a piece of tree 
trunk about two to three feet long, fixed at nght 



KlO 1 —Water actuated peitle for hulling rice at ( hing-chong do 
Korea The bucket ts nhown In the act ot spilling It* water 


angles to the beam This last forms the * pestle * 
The rice to be treated is in a wooden or stone 1 mortar 1 
beneath it 


The main beam with its appurtenances is balanced 
on a trestle so that it is free to move up or down like 
a ‘ see saw ’ 

When the box has filled itself with water from the 
continuous supply furnished through the wooden 
trough shown above it in the photograph, the pestle 
at the other end rises above the mortar, and immedi 
ately the tipped box empties its water, causing the 
pestle to drop with a powerful blow on the nee in 
the mortar The box automatically rises to the fill 
mg position again, and the sequence is repeated in¬ 
definitely The photograph shows the box in the act 
of tipping and spilling its water 

The straw covered hut in the left background of 
the photograph contains most of the beam, with the 
peetle and mortar Its interior was too dark to 
photograph 

H CrLENDlNNING 


Glenalmond, 

St Albans, Herts, 
June 16 


Mr H P Vow^s account in Naturb of June 13, 
p 889, of the Kashgar water mill is a great help 
towards the understanding of a hard passage, the 
difficulty of which is much increased by corruption 
of Pliny’s text t^For one false reading Mr Vowles’s 
undershot water wheel suggests at once the necessary 
emendation , Rotia etiam quaa aqua verset obiter et 
molat i for obiter, hitherto unintelligible, read subter 
I suggest also that m the preceding phrase rutdo jnlo 
does not all mean a roughened pestle, but is equi- 
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valent to ruente piio, and means a failing pestle, or 
drop hammer—precisely what the sense requires 
We may then translate “ In Italy, falling pasties, or 
drop hammers, are mostly used , and the grinding is 
moreover carried on by means of wheels, turned by a 
stream fioivxng underneath ” Ptlum Graecum , vluoh 
occurs in a Plautme fragment, “ quasi tolleno aut 
pilum Greecum reciprocal ”, seems to have been the 
technical name for the pair of alternate hammers, 
working precisely as m the Kashgar mill 

A more curious error lurks in the preceding clause 
The pestle, Pliny tells us, is armed with teeth so 
that unless the miller keeps a sharp look out while he 
is grinding (met xntentx pisant), the gram will be out 
or chipped (conctdanpur gratia), and the iron-work 
smashed to bits (ferrumque frangatur) 1 It would 
surely need rough handling to do so Now the gram 
m question was far, or spelt, and we know that our 
miller was not minding it to flour or meal, but merely 
cleanmg or husking it for groats, and he had to work 
carefully and use a light hand lest the gram be chipped 
or broken, and —ne jarreum frangatur —lest his groats 
be spoiled 

D W T 


The Chemical Effect of a Mendelian Factor for 
Flower Colour 

In 1914, Willst&tter isolated the anthocyamn pelar 
gonin from the flowers of the scarlet Pelargonium 
zoriole, and stated that a certain violet-red variety 
contained cyaiun, with a trace of pelargomn Re 
oently, Robinson and his collaborators have shown 
that in both these diglucosulal pigments the sugar 
residue is probably attached at position 6 on the 
anthocvamdin. molecule If this is so, the only struc 
tural difference between these two pigments is the 
extra hydroxyl group possessed by cyaiun at posi 
tion 3' 



These anthooyanms can easily be distinguished by 
means of the distinct colour reactions given by their 
crude dilute hydrochloric acid extracts on addition of 
excess sodium carbonate solution Scarlet red solu 
tions of pelargomn should give an intense violet-red, 
whilst the oherry red ones of oyanin turn a pure blue 
Extracts containing both pigments give intermediate 
colours With the pole coloured flowers, owing to a 
higher proportion of flavone pigment in the crude 
extracts, a green colour may be obtained which masks 
the true reaction and necessitates a preliminary pun 
fication The presence of even small amounts of 
pelargomn can also be detected by the characteristic 
fluorescence given l*y this pigment when in acid 
ajeohoho solution 

The genetioal basis of the formation of these two 
pigments is being investigated The rose pink variety 

Constance on selflng by Miss Cranfield, of the John 
Lines Horticultural Institution, gave seventeen plants 
resembling the parent and three salmon-pinks, the 
latter colour being clearly recessive 
On testing, the rose-pink flowers were found-io con 
tom oyanin, a slight trace of pelargonin, and an appre¬ 
ciable amount of flavone, while the salmqri-pinka con- 
tamed only pelargomn with a trace cl flavone 
The effect of the factor which converts 
into rose is, therefore, to substitute cyAain almost 
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completely for pelargonm, the difference being that 
of a single oxygen atom 

In certain oases in animals a dominant colour factor 
has been shown to cause the production of a definite 
oxidising enzyme, and in this case it is not inconceiv¬ 
able that the factor with which we are dealing is m 
Home way concerned in the oxidative processes of the 
plant 

The dose connexion between these two antho- 
cyaruna m the Pelargonium species is further demon 
strated by cases of sporting from one pigment to the 
other 

It is interesting to note that these pigments are 
also found side by side m cert am varieties of Dahlia 
mnabihs, and that the purple red aster contains 
both callistephin and as term, the 3- monoglu ooaides 
of pelargomam and cyarudin respectively 

No Mendehan factor has yet come to light which 
effects a change m the identity of the anthocyamn 
pigment by means of an alteration m the nature or 
position of the glucosidal residue, instead of m the 
superficial structure of the aglucone, and it is the pur 
jK>se of this note to invite further evidence as to 
whether this latter alternative may be the general 
rule 

R Soott Moncrieff 

Sir William Dunn School of Biochemistry, 
Cambridge 


Diamagnetism of Liquid Mixtures 

T&ew euid Spencer 1 have recently reported some 
very surprising results regarding the magnetic sue 
ceptibihtiee of organic liquid mixtures They find 
large deviations from the additive law for many pairs 
of liquids, and m some cases, for example, mixtures 
of acetone and chloroform, they even claim to find 
the mixtures to be paramagnetic over a certain range 
of composition 

During the past year I have been engaged in the 
investigation of magnetic susceptibilities of liquid 
mixtures, and have developed for the purpose a 
modification of the Quincke method of capillary 
ascension which has proved very convenient and 
accurate in practice Using dark ground lllumma 
tion, the alterations produced by a strong magnetic 
field m the level of the liquids contained m two tubes 
placed aide by side between the poles of an electro 
magnet are photographed under high magnification 
on the same plate One of the tubes contains benzene, 
which serves as a standard of compai ison, and the 
other contains the liquid mixture under investigation 
The plates when measured give results which are 
reproducible to within one part m a thousand 

The results obtained by me do not confirm the work 
of Trew and Spencer For example, with mixtures 
of benzene and carbon tetrachloride, for which they 
report large deviations from the additive relation, I 
find that the graph connecting susceptibility with 
composition is a perfect straight line, In the case of 
mixtures of acetone and chloroform, I find that there 
is a definite departure from the additive law, which 
is moft pronounced at the concentration at which the 
density of the mixture shows the largest abnormality 
But the deviation is very small, being nowhere greater 
than three per cent of the observed value, ana is in¬ 
comparably smaller than that reported by Trew and 
Spencer, 

From a theoretical point of view, there is reason to 
expect that molecular association m liquids may in¬ 
fluence diamagnetic behaviour to a slight extent, but 
the results of Trew and Spencer seem wholly outside 
the range of theoretical possibility It will be noticed 
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that the susceptibilities as measured by them for the 
pure liquids snow large deviations from the accepted 
values S P Ranoaxadhav 

210 Bow Bazar Street, 

Calcutta, India, 

May 16 

1 Proc Roy Soe , 131, 209, 1931 


A Simplified Lecture Demonstration of the 
Thomson Effect 

Elementary theory represents the Thomson effect 
as an absorption of neat by a current traversing a 
temperature gradient m one direction, and an evolu 
tion of heat in the other direction In other words, 
when a current passes over a temperature peak, the 
onginfldly symmetrical temperature distribution be¬ 
comes asymmetrical, one side becoming steeper than 
the other 

The converse effect, the production of a potential 
difference by an asymmetrical temperature distribu¬ 
tion, is easily demonstrable Connect a piece of steel 
wire across the terminals of a sensitive galvanometer 
and heat to redness any part of the wire by means of 
a barisen flame So long as the flame is kept steady 
there is nothmg unusual, but move the flame slowly 
m one direction along the wire, and the galvanometer 
gives a decided deflection, which is reversed on revers¬ 
ing the direction of motion of the flame The order 
of the effect is several microvolts, and can also be 
shown on a potentiometer Nickel wires also give 
good results, though copper, of course, conducts too 
highly 

Apparently the motion of the flame produces an 
asymmetry of the temperature in the wire, a steep 
gradient where the flame approaches, and a slow 
gradient behind the flame According to modem 
statistical theory, 1 the Thomson potential is produced 
by a temperature gradient, not by a temperature 
difference, thus, although m this circuit the tempera 
ture differences may balance out, there is a greater 
gradient on one side than the other, and on the 
balance a potential difference remains 

The phenomenon is very much more convenient for 
demonstration in a lecture than is the more usual 
method, where the heat absorbed by passing a current 
along a steep temperature gradient is detected In 
fact, the whole thing is ho simple that I doubt very 
much whether it has not been noticed before, even 
though there seems nothmg about it in the literature 
of the subject William Band 

Physics Department, Yenching University, 

Poking, China 

1 Sommerfold and Frank, Reviews of Modern Physics M , Jan 1031 


Plankton Changes on the Coast of Ecuador 
Mr G Shepherd directs attention m Nature of 
April 25 to the masses of yellowish brown plankton 
matter seen off the coast of Ecuador Some years 
ago the Chilian coast expenenced a similar visitation, 
with much resulting trouble to locomotive boilers 
and condensing plant I had some of the water with 
the brown contents sent home and forwarded for 
examination to the Marine Biological Laboratory at 
Plymouth, where it was investigated and the results 
were kindly communicated to me 

A diatom Grammatophora (probably Mama) was 
superabundant and was the chief cause of the trouble 
Otner diatoms, Lyomphora (sp ) and Thalaasumra 
(sp ), were also common Infuaortana , Cerottum, 
Pcndimum, and Pyzophaeu* were frequent 

David Wilson-Barker 
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Some Notable Women of Science. 

By Eng Capt Eduab b Smith, 0 B E , R N 


A CENTURY ago, on June 27,1831, the eminent 
French woman mathematician, Sophie Ger 
main, died in Pans at the age of fifty five years, 
and a few days later was bunea in the P&re Lachaise 
cemetery Her great women contemporaries were 
Mary Somerville (1780-1872) and Caroline Herschel 
(1760-1848), to whose names might be added, per¬ 
haps, that of Mrs Marcet (1769-1868), whose “ Con¬ 
versations on Chemistry ” was the means of awaking 
the interest of Faraday in science Of the careers 
of Caroline Herschel, the devoted assistant of Sir 
William Herschel, and of Mrs Somerville, whose 
“ Mechanism of the Heavens "and “ The Connexion 
of the Physical Sciences " gave her a world wide 
reputation, everyone has heard, but Sophie Ger¬ 
main’s story is bttle known Yet she and Mrs 
Somerville had much in common, and their minds 
were cast in the same mould When Mary Somer¬ 
ville, amidst the duties of her London home, was 
finding time to study the works of Lacroix, Biot, 
Euler, and Laplace, Sophie Germain was corre¬ 
sponding with Lagrange and Gauss, investigating 
the motion of the sand on Chladm’s vibrating 
plates, and writing memoirs which gaihed for her 
the respect and adburation of both mathematicians 
and physicists Her place in history is that of the 
foremost of all French women of science 

Mary Somerville, Caroline Herschel, and Sophie 
Germain were not, however, the first women in 
modern times to devote themselves to scientific 
studies Even in the seventeenth century, and 
amidst the disasters and miseries of the Thirty 
Years' War, we hear of the German astronomer 
Maria Cumtz, with the assistance of her husband* 
compiling new astronomical tables, which, after 
much delay, were published at Frankfort m 1654^ 
Mana Cumtz died m 1604 To the seventeenth 
century also belongs the work of Jeanne Dum6e, 
the French authoress of an unpublished memoir 
on the views of Copernicus, and of Elizabeth 
Kpopmann, the wife of Hevehus, the celebrated 
astronomer of DantZig Hevehus died in 1687, 
but for ten years his wife had been his ablest 
assistant, ana after his death she published the 
two works, “ Prodomus astronomies "and “ Urano- 
graphia, seu firmamentum Sobescianum " An¬ 
other German astronomer of the seventeenth 
century, George Eimmart, found in his daughter, 
Marie Cliire, a valuable co-worker, and for him 
she made some hundreds of drawings of sunspots, 
comets, and eclipses 

Among the women of science of the eighteenth 
century, one nanta that of the Italian mathe¬ 
matician, Maria Gaetana Agnesi (1718-1799), 
stands out clearly When only eleven years of age 
she laiew eight languages, and in her twentieth 
year she published a collection of ninety-one theses 
she had previously defended Her “ Instituziom 
Anahtiohe ”, published in 1748, long continued a 
valued text-book on the Calculus, and is regarded 
as the first important mathematical work by a 
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woman This work had been preceded in 1740 
by the “ Institutions de physique ” of the remark¬ 
able Frenchwoman, Gabnelle - iSmihe Chastelet 
(1706-1749), the friend of Voltaire, and to her we 
also owe a translation into French of the “ Prin- 
cipia ” of Newton This was not published until 
after her death While the names of these two 
distinguished women belong to the history of 
mathematics, those of Margarete Winckelmann 
(1070-1720), the wife of Gottfried Kirch, and of 
Nicole-Reine Stable de la Bnfcre (1723-1788), the 
wife of Jean AndrC Lepaute, belong to astronomy 
Madame Kirch, the wife of one astronomer and 
the mother of another, while at Berlin discovered 
a comet and made observations on the Aurora 
Borealis, and, after she became a widow, she pub¬ 
lished in 1712 a paper on the approaching con 
junction of Jupiter and Saturn Madame Lepaute 
from an early age had displayed a taste for scienoe, 
and when at the age of twenty-five years she 
married the celebrated horologist she at once be¬ 
came his collaborator She was also the fnend 
of Clairaut and Lalande, and assisted them in the 
calculations on Halley’s comet Her own observa¬ 
tions are contained in the ” Connaissance des 
temps ", 1769-1774 The last years of her life 
were devoted to her husband, who was struck down 
with sickness, and she died at Saint Cloud a few 
months before him, Another woman of scienoe of 
the eighteenth century was Dorothea Erxleben 
(1715-1762)^ who m 1742 published a work on the 
cultivation of science by women, and in 1764 was 
made a doctor by the University of Halle 

Though to-day women are found working at 
every branch of science, it has been mainly in the 
realm of astronomy they have hitherto done their 
most notable work Following in the footsteps 
of Mary (Somerville and Caroline Herschel, during 
the nineteenth century a succession of women 
made their mark either as observers or as writers 
on astronomy Maria Mitchell (1818-1889) was 
long the professor of astronomy and director of the 
Observatory at Vassar College m the United States 
She was provided by the women of America with 
a large equatorial, and the observatory at Nan 
tucket, now under the direction of Miss Margaret 
Harwood, was erected in her honour. Two othei 
Amenoan women, Anna Winlock, who died in 1904 
and Mrs Wilhamma Fleming (1857-1911), were 
connected with Harvard University Especially 
important were the writings of Miss Agnes Mary 
Clerke, who was born in County Cork m 184^ and 
died in London in 1907 Her sound judgment 
and her wide acquaintance with astronomical 
literature made her* 4 History of Astronomy during 
the 19th Century ” a most valuable book of refer 
ence This work first appeared m 1885, and wae 
followed by her “ System of the Stars ", 1890, and 
“ Problems in Astrophysics ", 1903 Her most 
eminent woman contemporary w England war 
Margaret Murray, who in 1875 married Sr William 
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Huggins Like Caroline Herschel, Mary Somer¬ 
ville, Anne Sheepshanks, Miss Clerke, and Mrs 
Fleming, Lady Huggins enjoyed the distinction 
of being elected an honorary member of the Royal 
Astronomical Society 

In other branches of scienoe, mention may 
be made of the Russian mathematician, Sophie 
Kovalevsky (1850-1891), who studied under Weier- 
strass at Berlin, and in 1884 was made professor 
of higher mathematics m the University of Stock¬ 
holm , Mrs Ayrton, the first woman member of the 
Institution of Electrical Engineers, and who was 
proposed for admission mto the Rojifal Society , 
Mane Sklodowska, better known as Madame Cune, 


famous for all time as the discoverer of radium; 
and Dorothea Klumpke, who in 1893 was the first 
woman to obtain the doctor s degree in the mathe¬ 
matical sciences at the Sorbonne Her thesis was 
a study of the nngs of Saturn It was when grant¬ 
ing her the degree that M /Darboux said that her 
work gave her a place beside Mana Agnesi, Sophie 
Kovalevsky, and Sophie Germam To this short 
sketch of ,some women of scienoe other names might 
be added, but from what has been said it will be 
seen that France, England, Switzerland, Russia, 
Italy, Germany, and America are all represented, 
showing* that the women of science, like scienoe 
itself, have been confined to no one country or ago 


Diet and the Teeth * 


A 8 


a result of numerous experiments, Mrs 
Mellanby has shown that there is an intimate 


relationship between the structure of the teeth m 
dogs and the composition of the diet, more especially 
its vitamin D content (see Nature, vol 125, p 604, 

1930) In further work she has now demonstrated 
a relation between diet and the structure of the 
teeth in rabbits and rats, as well os one between 
diet and certain forma of dental disease in dogs and 
other animals 

Defects of structure similar to those observed 
in the teeth of imperfectly fed dogs are common 
in other animals and have been found in horses, 
monkeys, rabbits, and ferrets A common defect 
is the presence of mterglobular spaces in the den¬ 
tine in fact, these spaces are so common that it is 
only their absence from teeth with smooth white 
enamel and their presence in large numbers in obvi¬ 
ously imperfectly calcified teeth that-has enabled 
one to say that they are abnormal structures and 
that their presence m a tooth otherwise well calci 
fled indicates a certain degree of imperfect develop¬ 
ment or hypoplasia 

The dentition of rabbits and rata differs consider¬ 
ably from that of the dog in the former, the 
permanent dentition shows continuous growth , 
throughout life, in the latter, there is no temporary i 
dentition, and the incisors grow from persistent | 
pulps as in the rabbit, but the molars cease growing 
after eruption, as in dogs Young rabbits, about ! 
eight weeks old, were used for the experiments 
they were placed on a diet containing four parts of 
oats to one part of bran with 1 5 per cent calcium 
carbonate, 6 c c decitrated lemon juice were 
also given daily Without the latter, the animals 
developed scurvy, and without the calcium car¬ 
bonate, good growth and health were not mam- 
tamed The condition of the teeth on this basal 
diet was worse than when the coloium carbonate 
was omitted, since growth was better Exoept 
when vegetables were included, it was necessary to 
supply water also 

The defects produced by this diet were as follows 


• Medical. Rmarcb Council. Sped*] Report Serler, STo 153 Diet 
*nd the Teeth an Experimental study Pert 2 A Diet and DenUl 
Dbeaee, B, Diet and Dental Structure In Mammal* other trtan the Dog 
May MeUanhy Pp 94 + 28 plate* (London HU Stationery 
1931) 2* Otf net 
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the enamel was thm and irregular and stained deeply 
with carmine , the dentine was thm and easily 
stained and contained many mterglobular spaces , 
the odontogenetic zone was wide and irregular the 
jawbone was poorly calcified, consisting largely of 
osteoid tissue or osteoporotic bone 

The addition to the diet of materials rich in 
vitamin D, such as cod liver od, egg yolk, and 
irradiated ergosterol, induced good calcification of 
the teeth the two former, however, were not well- 
bome, death following after 7-8 weeks Smaller 
doses of cod liver od, for example, 0 5 c c instead of 
1-2 c c dady, with a supplement of 20 gm or more 
of cabbage, markedly improved general health and 
growth, and calcification was excellent Vegetables 
alone exerted only a small calcifyifig effect, although 
improving general health dandelion and clover 
were fairly effective, cabbage had little influence 
‘unless fed in large quantities, the allowance of oats 
and bran being art the same tune reduced summer 
but not winter grass, was comparable to cabbage 
Swede-turnip, carrot, potato, and white turnip had 
httleoF jio calcifying ppwer As might be expected, 
irradiation of the animals with the mercury vapour 
lamp also improved the structure of the teeth 
The amount of calcium and phosphorus in the 
diet and the calcium/phosphorus ratio are only of 
importance when the vitamin D intake is low In 
4he basal diet, the ratio is 1 0 81 and the actual 
percentages of these elements relatively high It 
is of interest to note that rats fed on similar quan¬ 
tities of calcium and phosphorus have normally 
calcified bones When the calcium carbonate was 
replaced by phosphate the rabbits grew as well, but 
the calcification was much improved 

The experiments on rats indicated that the 
defects of structure caused by a deficient intake of 
vitamin D were very similar to those found in 
rabbits, and that supplying this factor in the diet 
resulted in the development of perfect teeth 

Although it has not been found possible to pro¬ 
duce canes satisfactorily in the teeth of expenmental 
animals, it has been shown that the development of 
the penodontal tissues m dogs and their subsequent 
liability to disease can be controlled by the diet. 
On a perfect diet the gingival region of the jaw is 
comparatively thm the subgingival epithelium is 


978 


NATURE 


[June 27, 1931 


thin and regular and the cormm lb composed of 
connective tissue only The alveolar bone is com¬ 
pact On a diet deficient in vitamins A and D the 
gingival region is thick, the epithelium is hyper¬ 
trophied and finger-like processes extend down into 
the conum, in which varying degrees of cell in¬ 
filtration are present the alveolar bone is poorly 
calcified and consists in part of osteoid tissue 
Experiments proved conclusively that, whereas 
vitamin D controls the calcification of the jawbone, 
vitamin A is responsible for the perfect develop¬ 
ment of the soft tissues The gingival epithelium 
is thus comparable to epithelia in other regions 
which are abnormally developed m the absence of 
vitamin A The distinction between the effects of 
the two vitamins was clearly seen when vitamin A 
was supplied to one animal as mammalian liver oil 
(which contains no vitamin D) and vitamin D to its 
litter mate as irradiated ergosterol 

Periodontal disease does not develop when the 
animals are fed on a diet containing abundant fat 
soluble vitamins, oven though it is soft and pappy 
throughout life For prevention it is essential that 
the puppy be fed on a good diet for the first months 
after weaning if the intake of vitamins A and D 
is low at this period, a certain amount of disease 
almost invariably develops even although the diet 
is good for the rest of life When the tissues are 
properly developed owing to an adequate vitamin 
intake, very considerable resistance to disease is 
shown in later life even though the diet is in¬ 
complete for long periods After the disease has 
once appeared, further progress can be arrested by 
administration of large amounts of vitamins A and 
D, but a complete cure was not observed It may 
be concluded that diet acts primarily by controlling 
the developmental structure of the periodontal 
tissues and not by any direct or indirect effects 


concerned with bacterial decomposition in the 
mouth Prevention appears to be all-important 
once the tissues have developed abnormally, pre¬ 
vention of disease becomes extremely difficult 

Canes has been observed only occasionally in tbe 
teeth of dogs, rabbits, rate, and monkeys, and 
attempts at its experimental production have 
usually failed Even when micro-organisms were 
fed for a long penod, they were rarely found in 
the teeth In rabbits, however, softening of the 
exposed dentme on the occlusional surface of 
the molars was fairly frequent, especially when the 
animal had been fed on a defective diet, and 
organisms were found m the dentinal tubules in the 
majority of such teeth 

When an erupted tooth is attacked by disease 
or suffers injury, it reacts by the production of 
secondary dentine Mrs Mellanby has shown that 
the structure of this new dentme, both m dogs and 
rats/depends on the amount of vitamin D m the 
diet, m the same way as that of the primary 
dentine The reaction only occurs m a living 
tooth As secondary dentme was not always found 
when the teeth were worn down by natural attri¬ 
tion, its production was stimulated artificially by 
filing the teeth and extracting them after this 
treatment had been earned out for six weeks It 
was found that perfect dentme was laid down when 
there was abundant vitamm D in the diet, that 
oatmeal interfered with the action of the vitamin, 
and that when the diet contained little, little or 
no secondary dentme, or dentme with many inter 
globular spaces, was produced 

This experimental study has indicated certain 
lines of investigation m the problem of the arrest 
and prevention of caries in human beings, the con¬ 
clusions reached will be described m Part 3 of this 
series 


Magnetographs obtained 

W HEN Captain Roald Amundsen started his 
voyage in the Ojoa through the North-west 
Passage in 1903, his first aim was the accomplish¬ 
ment of this great feat of exploration, and his 
second was the investigation of the magnetic con¬ 
ditions at and near the magnetic pole After his 
return from these successful enterprises, he pub¬ 
lished an account of his voyage, “ The North-west 
Passage ”, in 1907, but his scientific material for a 
long time lay stored m the Historical Museum, 
pending its publication by a board of editors State 
grants were made at various intervals between 1908 
and 1923 towards the preparation and publication 
of the results, andthe preparation of the terrestrial 
magnetic data was finished m 1923 , at that time 
further funds for the publication became difficult 
to obtain, but by restricting the scale of tbe work 
the*funds were finally obtained for publication by 
the GeophysicaT Commission of tne Norwegian 
Academy of Science at Oslo in its regular volumes. 
Part 1 is to deal jnth astronomy and meteorology, 
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by Amundsen, 1903-1906 * 

and Parts 2 and 3 with terrestrial magnetism The 
first to appear is Part 3, which consists of a repro 
duction 01 all the magnetographs obtained by the 
expedition, with only sufficient text (17 pages) to 
explain their nature It is “ assumed that in some 
way or another funds will be obtained for the publi¬ 
cation of Parts 1 and 2 ”—an assumption which 
geophysicists will earnestly hope to see confirmed 
Amundsen occupied Gjoahavn on King William’s 
Land (68° 37' N , 96° 63' W ) from Septl2,1903, to 
Aug 13, 1905, and King Point on the coast of 
Alaska (69° 6' N , 138° fFw ) from Sept 3,1905, to 
July 11, 1906 At Gjoahavn the variometer house 
was constructed out of th4 packing-oases of the 
expedition (specially prepared free from non for 
this purpose) and the instruments were set up by 
Oct 31,1903, and continued working until June 1, 
1905 , at King Point the dates were Oct 47* 1905, 
to Mar 31, 1906, the variometer house there being 
constructed of drift timber. The hopees at both 
places were partly dug into fee gi^md ( %4 oqvered 
over with sand; even *>, the te m p e nfeare inside 
them Underwent great changes, at Gjo&ivn from 
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5° C in summer to - 26° C m winter, with a daily 
range of about 1° C , at King Point they were still 
greater, the daily range being 6° or 7° C Unfortu¬ 
nately, the registering instruments were not well 
compensated for temperature 
The data have been prepared under the editor¬ 
ship of Nils Russeltvedt and Aage Graarud, and 
the difficulty of their task must have been very 
considerable, in inferring temperature coefficients, 
base line values (frequently altered), and scale 
v alues In stating the latter, they do not indicate 
m what unit the ordinates are measured, but it 
appears to be 1 mm The scale values (per mm ) 
of the three instruments, which were of Eachen- 
hagen pattern, all registering on one drum, were 
for decimation (in force units) 17y, m horizontal 
force 12y, and for vertical force 5y until about 
September 1904, and thereafter 22y , at King 
Point the corresponding values were about 20y, 
12y, and 23y In*the vertical force record, 1 ° change 
of temperature made an apparent change of 140y in 
the force The normal time scale was 20 mm per 
hour , in quick runs it was twelve times as great 
The magnetographs show records and base lines 
for the three magnetic elements and for the tem¬ 
perature Before reproduction the times wore 
marked on the hour lines automatically registered 
across the sheets, the date was written on, and the 
various traces were indicated by letters at one end 
It is to be regretted that on sheets which show 


disturbance, when some of the traces often crossed 
one another, the letters were not added elsewhere 
also, m the reproductions it is often not easy to 
be sure of the identity of each trace on such days, 
while on the originals the difficulty is likely to have 
been much less 

The sheets are reduced on reproduction in the 
ratio 3 40 to 1, so that four can be got on to a 
quarto page , the reproduction is very good, and 
the collection should be of great value to those 
who wish to make mtercomparisons between the 
changes of the earth a field near the auroral zone 
and elsewhere The curves indicate the presence 
from time to time, in the neighbourhood of these 
stations, of intense overhead currents, usually some 
what to the south, and sometimes flowing east 
wards, at others westwards This would suggest 
that both stations are within the auroral zones, and 
it will be of interest to learn later, from Part 1 or 2, 
whether aurorae usually appeared to the south 

The magnetic results of the Amundsen expedition 
would have been of still greater value had they 
coincided in tune with Birkeland's magnetic and 
auroral expeditions of 1902-3, the results of which 
were published by him ml 908 and 1913 Though this 
was unfortunately not so, their value will ennanoe, 
and be enhanced by, Birkeland’s data, and they will 
form an important link in the chain of evidence 
which will lead to the elucidation of the very diffi 
cult problems presented by magnetio disturbance 


Obituary. 


Mr C T Heycock, FRS 


rpHE death of Mr Charles Thomas Heycock, 
A on June 3, removes from among us one who 
had gained the affection of generations of Cam¬ 
bridge men and who was a pioneer in an important 
branch of inorganic chemistry Heycock was the 
younger son of Frederick Heycock of Braunstone, 
Oakham, and was born on August 2], 1868, 
he received his early education at the Grammar 
Schools of Bedford and Oakham, and entered 
King’s College, Cambridge, as an exhibitioner in 
1877, taking the Natural Sciences Tnpos in 1880 
For many years he taught chemistry, physics, 
and mineralogy for the Cambridge examinations, 
and in 1895 he was elected to a fellowship at 
King’s College, becoming a college lecturer and 
natural sciences tutor in the following year 
He was elected a fellow of the Royal Society in 
1895, and was awarded the Davy Medal in 1920 
for his work on alloys His original work on the 
metals attracted the attention of the Goldsmiths’ 
Company, who endowed a readership in metallurgy 
at Cambridge; he was appointee! to this office 
in 1908 ana held it until ms retirement in 1928 
He was admitted to the Livery of the Goldsmiths' 
Company in 1909 and to the Court m 1913 , he 
acted as Prime Warden during the year 1922-1923, 
and took a keen interest in tn« work of the Com¬ 
pany 1 * As*ay O&cm 

NotwithsUuoding the exacting character of his 
tfork as a Cambridge coach, Heycock joined with 

'tikmitVoL. 1 * 7 ] 


his lifelong friend, F H Neville, in a comprehen 
sive study of the metals and their alloys, this 
partnership, which was only dissolved by the death 
of Neville m 1915, led to a remarkable senes o\ 
papers in which novel directions of investigation 
were mapped out and developed The first oi 
these joint papers was published m 1889 and dealt 
with the depression of the freezing points of inetale 
brought about by others dissolved therein, in 
this and later papers it was shown that the 
addition of small amounts of a second metal de 
presses the freezing point of the first to an extent 
(1) directly proportionate to the weight of metal 
added and (2) inversely proportionate to the 
atomic or molecular weight of the added metal 
Raoult’s law for ordinary solutions was thui 
extended to alloys, and a method indicated foi 
calculating the latent heat of fusion of a metal 
by the application to the freezing point depressions 
of the now well known van’t Hoff equation. 
At the outset, mercury thermometers were used 
m the temperature measurements and only alloys 
of low melting points could be studied , the intro 
duction by H L Callendar of the platinum resist¬ 
ance pyrometer made it possible to extend the 
scope of the investigation to metals of high melting 

K int This was done with the assistance ol 
* E H Griffiths During the carrying out ol 
the programme thus extended, the melting point* 
of many of the metals in the pure state wert 
determined , later observers have oonflrmed th« 
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substantial accuracy of most of the melting points 
given by Heycock and Neville 

The study of the melting points of dilute solu¬ 
tions of one metal in another led naturally to the 
determination of the melting points of mixtures 
of metals in all proportions , a technique was 
developed by which the results, interpreted by 
means of the phase rules of WiUard Gibbs and 
Roozeboom, were supplemented by the micro¬ 
scopic examination ana photography of polished 
and etched sections of the solidified alloys The 
most detailed piece of work done on these lines 
was that on the copper-tin alloys, which formed 
the subject of the Bakenan Lecture before the 
Royal Society in 1903, the two collaborators 
also made a minute study of many other binary 
and ternary alloys They had already shown in 
1897 that X ray photographs of thin sections of 
alloys could provide valuable information as to 
the physical state of the component metals 

The major part of Heycock and Neville’s ex¬ 
perimental wont was earned out ui a small labora¬ 
tory in Sidney Sussex College and, owing to the 
many other duties which fell upon the two partners, 
much of it had to be done late at night and in 
the early hours of the morning It may seem sur¬ 
prising that such a quantity of data of enduring 
value could be collected under such conditions 
but both men were enthusiasts, both possessed 
an exquisite sense of technique, and both wore 
meticulous in their striving after accuracy 

Heycock was an excellent lecturer , his whimsical 
mode of addressing a* class sustained an interest 
m inorganic chemistry during a period when that 
subject seemed in danger of eclipse by the rapid 
advance of organic chemistry He hud few equals 
as a teacher in the laboratory, his deli berate 
method of working and his sarcastic denunciation 
of slovenliness inspired respect and awakened 
the spirit of emulation Much of the work of 
organising and planning the numerous extensions 
of the University chemioal laboratories during the 
last twenty-five years fell upon him, and he earned 
it out with characteristic care and thoroughness 
His physical vigour found further expression in 
his devotion to the Volunteer movement from 
quite early days, and dunng the War he was 
appointed Lieutenant-Colonel of the Cambridge 
shire Regiment 

In his domestic life, Heycock was thoroughly 
happy , his house was the meeting place of under¬ 
graduates and seniors alike, and its cheerful hospi¬ 
tality is a delightful remembrance to vast numbers 
With his death we have lost a scientific man of the 
old type who would spare no pains or time in 
eliminating error from an experimental observa¬ 
tion , many of us have also lost a shrewd and 
wise counsellor and one of the most staunch and 
loyal of friends __ W J Pope 

Drf A T MacConkey 

Dr Alfred Theodore MacConkey who died 
on May 17 at the age of seventy years, was known 
to bacteriologists in All parts of the world as the 
originator of the medium which bears his name 
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After taking his medical degrees in 1889, he settled 
m practice for some years, but relinquished it in 
consequence of an illness, and decided to devote 
himself to research work in bacteriology 

MacConkey was associated for a time with Wash- 
bourn and Eyre m the laboratories of Guy’s 
Hospital, his old school, and afterwards with Boyce 
in the Thom peon-Yates laboratories m Liverpool 
His appointment about this time as assistant bac¬ 
teriologist to the Royal Commission on Sewage 
Disposal, the working headquarters of which were 
at Leeds, determined the trend of his researches 
during the early years of the century The prob¬ 
lems that called for solution fascinated him, and 
his interests were soon deeply engaged in the 
technical part of the work* During the period 
1900-9, he published a number of papers, which em¬ 
body his pioneer studies upon the classification of 
the lactose-fermenting bacteria of intestinal origin, 
and upon the differential criteria of this group and 
their significance as contaminants of water, milk* 
and foodstuffs 

The l ntrod uction of MacConkey’s bile-salt medium 
put into the hands of bacteriologists a simple and 
effective tool for the separation of the typhoid- 
dysentery group of bacilli Bile-salts had been 
added to media so early as 1889, and MacConkey’s 
first experiments with them were made in 1897, 
in 1900 he was using bile-salt lactose agar for the 
purpose of isolating B typhosus and B coh com¬ 
munis In 1902, Grtinbaum and Hume suggested 
the addition of neutral red as a colour indicator for 
colonies that either do or do not ferment lactose, 
and MacConkey adopted this improvement in the 
method He was one of the first to appreciate 
the importance of noting and comparing the bio 
chemical activities of the intestinal group of bacilli 
with the object of defining their specific char¬ 
acters and their relationships Thus, he based a 
useful classification of the cohform group upon 
the ability of its members to ferment saccharose 
and dulcitol 

In November 1901, MacConkey joined the staff 
of the Lister Institute, London, as an assistant in 
the bacteriological department His transference 
soon afterwards to the serum department of the 
Institute at Elstree, then under the charge of the 
late Prof George Dean, directed his energies to the 
solution of the problems which surround the pre¬ 
paration of toxins and antitoxins In April 1906, 
he became the head of the department, and he re¬ 
mained at Elstree until his retirement in April 1926, 
at the age of sixty-five years He continued the 
early work of his colleague, Dr J C G Ledingham, 
on serum concentration, and developed the techni¬ 
cal processes for refining and concentrating anti¬ 
toxic sera There are workers in many countries 
who owe their practical knowledge of the subject 
to the information which MacConkey freely put 
at their disposal In 1912 he contributed to the 
reports of the Plague Research Commission in 
India an interesting paper on thp production and 
titration of anti-plague serum, m much he showed 
that the specifio antitoxin can be concentrated by 
the usual methods, and that it is associated with the 
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pseudo-globulin fraction of the serum proteins He 
had previously made a comparative study of the 
antigenic relationships of the plague bacillus and 
the pseudo-tubercle bacillus and was able to con¬ 
firm the close kinship of these bacteria, as judged 
by the results of precipitin and immunity tests 

In 1912, MacConkey published a remarkable 
paper which indicated a seasonal change in the 
potenoy of diphtheria toxin when produced in 
regular weekly batches His curves certainly seem 
to show a significant increase of toxicity during 
the winter months as compared with the level 
attained in the summer Moreover, he directed 
attention to the close correspondence of the toxin 
curve with that of the prevalence of diphtheria in 
London and elsewhere These observations are 
unique, and the present writer is disposed to be¬ 
lieve that they are related to variations in the 
health and susceptibility to infection of the stock 
of guinea-pigs from which the test animals were 
drawn 

During the years of the War, MacConkey put his 
energies without stint into the task of enlarging and 
organising his department to meet the increasing 
demands made upon it by the army authorities 
for tetanus antitoxin, antidysentery serum, and 
anttmemngoc occur serum He took a keen interest 
in the prophylaxis and treatment of tetanus by 
means of antitoxin, and he published several 
papers on the subject , in some of them he reviewed 
the observations of workers m many countries, 
and m others he gave an account of experimental 
work earned out by himself and his colleagues He 
served as a member of the War Office Committee 
for the investigation of tetanus In his published 
articles he put forward a strong plea for devoting 
special attention to the early signs and symptoms 
of tetanus, on the ground that the antitoxin is 
likely to influence the disease only when adminis¬ 
tered as soon as the symptoms are recognisable 
The limited response to his appeal and the scanty 
information which came to hand disappointed him, 
but it is probable that he had not sufficiently ap 
predated the difficulty of discriminating between 
the premonitory subjective symptoms of tetanus 
and those which were attributable to sepsis and 
to the nervous strain from which the patients 
were suffering 

MacConkey, as the writer has good reason to 
know, was essentially a man of a kindly disposition 
His sense of duty was so strong that, during the 
trying years of the War, he suffered from the straw 
to an extent which weakened his resistance and 
laid the foundation of a cardiac disability from 
which he never really recovered G F P 


Mb E Torday 

The death, at the age of fifty-six years, of Emil 
Torday, which occurred on May 9, at his Lon¬ 
don home, removes one of the most distinguished 
of African ethnologists A Hungarian, ms ad¬ 
venturous spirit led him to the heart of the Dark 
Continent some thirty years ago He there ac¬ 
quired a great affection for its savage native in- 
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habitants, and by his personality inspired in them 
an equal affection for himself 

Deeply interested in native manners and customs, 
Torday made these his life’s study To this end 
his wonderful linguistic talents helped very con¬ 
siderably He spoke seven European languages 
and eight of the tongues of Central Africa Hw 
works on the ethnography of the Negro, written in 
collaboration with Capfc T A Joyce of the Bntish 
Museum and published by the Belgian Government 
m French, “ Les Bushongo ” and “ Peuplades de 
la for§t et Peuplades des prairies ”, are surely 
models to be followed by future students of native 
life In lighter vein, but scarcely less informative 
to the general reader, is his “ Causeries congo- 
laises ”, published in Brussels m 192*5 In English 
he published “ On the Trail of the Bushongo ” and 
“ Camp and Tramp in African Wilds ”, besides 
contributing numerous articles and reviews on 
African ethnology to the Journal of the Royal 
Anthropological Institute, Man , and Africa Only 
just before lus death he had completed his monu¬ 
mental volume on " African Races ” for the senes 
of works upon descriptive sociology founded by 
Herbert Spencer, which was reviewed m Nature 
of May 2, p 655 

Of Torday’s perRonai courage a word must be 
said Upon one occasion he stepped in between a 
party of defenceless children ana the warriors of a 
hostile tribe who had their bows already drawn to 
annihilate the children of their national enemies 
Torday, unarmed, stepped in between the warnors 
and their victims, ana, by his utter disregard of 
personal safety, saved the lives of innocents and 
the commencement of an inter-tribal feud which 
would probably have lasted to this day 

The loss of Torday, could it be made known to 
them, would most certainly be regretted by many 
tribes in Central Africa It will as certainly be re¬ 
gretted by scientific workers in Europe One who 
was privileged to accompany him for two years 
upon his last great Central African journey mourns 
his loss not least of all 

M W Hilton SrarsoN 


Mb Tokday's contribution to the science of 
African ethnology was twofold His publications 
have already been mentioned , they constitute a 
record of the highest importance But he was also 
distinguished as a practical field worker , and the 
ethnographical collections from the Belgian Congo, 
all carefully documented, with which he enriched 
the Bntish Museum between 1907 and 1910, are 
of outstanding excellence Both in quantity and 
quality they are unnvalled among our African 
collections and it is not too much to say that the 
study of them is essential for anyone who would 
understand the high level of refinement m decora¬ 
tive and textile arts of which the Bantu are capable 
In performing this signal service to the nation, 
Torday has incidentally achieved a fitting memorial 
to himself and his labours, which will Increase m 
value with the passage of time He worked for 
some years in an unofficial capacity at the Bntish 
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Museum, arranging and labelling his own and other 
collections, and his deep knowledge of African 
matters was always placed freely at the disposal 
of the staff 

Mr Torday was also one of the most active 
members of the Royal Anthropological Institute, 
attending its Council meetings regularly, helping 
in the improvement of the library, reading papers, 
and rendering invaluable and unselfish sermoe m 
a variety of ways In 1929 the Institute awarded 


him the Rivers Memorial Medal for anthropo 
logical work in the field Torday was also a 
Chevalier of the Order of the Crown of Belgium, 
and by his own country he was awarded the Great 
Gold Medal for Literature and Scienoe, a rare 
distinction 

By his death African ethnology loses one of its 
most brilliant, sincere, and devoted students, and 
his fnends the privilege of a delightful and stimu¬ 
lating personality H J Braunholtz 


News and Views. 


It was a remark of Lord Oxford’s, that the business 
of biography is the vivid delineation of a person, and 
that for its success one of its obvious conditions is 
that the person delineated should have the power of 
permanently interesting his fellow men Of all men 
of science, Faraday assuredly was such a person, hia 
rare mental qualities, combined with a singularly 
refined moral nature, making him as worthy a subject 
for the biographer as a Pasteur or a Lister Some 
of the characteristics of Faraday were admirably 
brought out by Dr R L Mond, who on June 11 
delivered the Second Spiers Memorial Lecture to 
the Faraday Society Referring to the approaching 
celebrations of the centenary “ of one of the most 
fruitful conceptions of the human mind *\ Faraday’s 
discovery of electro magnetic induction, he said many, 
well qualified, will comment on the origin of this 
conception, its development and application, but 
there is one aspect of this triumph of the human 
mind which deserves special consideration, namely, 
the study of the conditions and of their influence 
on the individuality which makes the conception a 
possibility Tins naturally led Dr Mond to refer to 
Faraday’s early environment One dominating in 
flucnce was his association with the Sandemanian 
form of belief, which combines (like that of the Quakers 
and Unitarians) a great simplicity of mind with 
exemplary conduct and love and esteem for your 
fellow members Next came the influence of books , 
the writings of Bacon, of Dr Watts, of articles in the 
Encyclopaedia Britanmca, and of Mrs Marcet’s book 
on chemistry Faraday also found both assistance 
and inspiration by his association with the ardent 
spirits of the City Philosophical Society, and then 
came the turning point in his career when he was 
engaged by Davy, a step which in turn led to his 
memorable tour on the Continent, “ a high school of 
incomparable value ” 

“But”, said Dr Mond, “what can we learn from 
Faraday’s career, that we can usefully apply both to 
the search for new knowledge, the Perfection of what 
wo all possess, and the Perfectibility of those who are 
devoting themselves to this research ? ” This question 
led to the examination of Faraday’s views on educa¬ 
tion Giving evidence before the Public School Com¬ 
mission in 1862*Faraday said, “I do think that the 
study of natural science is so glorious a school for 
the mind that, with the laws impressed on all these 
things b> the Creator* and the wonderful unity and 
stability of matter, and the forces of matter, there 
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cannot be a better school for the education of the 
mind ’ ’ Reverence for the beauties of Nature and the 
laws which control them, in Faraday was combined 
with a reverence for great thinkers and the truths 
they were unfolding One of the problems of to day 
is how to guide the footsteps of those whom we hope 
will emulate our great prototype, and the task often 
is “ how to bring the great pupil to the great teacher” 
Modem civilisation heus evolved an intellectual 
machine which, from heterogeneous raw materials, 
attempts to produce a uniform product, but we shall 
have to provide opportunities where the young mind 
can develop, untrammelled by any hard And fast 
system, under the aegis of a wise and kind direction, 
and where every suitable aid to self development and 
facilities for scientific research are amply provided 

The English Channel was crossed for the first time 
by a British built glider with a British pilot, Mr 
Lissant Beardmore, on June 19 The pilot, having 
been towed by an aeroplane to a height of about 
14,000 ft above Lympne, at 4 30 P M released his 
machine and glided in a continuously falling path, 
landing at St Inglevert aerodrome just after 0 pm 
I t is unfortunate that he will not be officially recog¬ 
nised as being the first person to glide the Channel, 
since he was prevented from applying to the British 
Gliding Association for the proper observation of his 
performance by the anomaly that he did not hold the 
most advanced of the certificates awarded to glider 
pilots, and was therefore not judged competent to 
undertake the feat Herr Kronfeld, on a German- 
built machine, accomplished the same flight, in a 
similar manner, under official observation, on June 20 
He flew from France to England, and thus becomes 
the holder of the official distinction He afterwards 
made a return glide from Dover to St Inglevert, being 
agam raised to the required height by an aeroplane 
that had accompanied him, and qualified for the Daily 
Mail prize for the first glide across the Channel in 
both directions on the same day 

The executive committee of the Committee on 
Intellectual Co operation of the League of Nations at 
its April meeting considered a request from the Chinese 
Government for oo operation with the League or¬ 
ganisations in the intellectual and scientific field The 
principal suggestion related to the exchange of uni¬ 
versity professors The Chinese Government proposed 
to send to Europe students, writers, philosophers, 
historians, and archeologists, and invited the League 
to organise tours in China for specialists m medic*], 
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political and natural science, and legal questions A 
mqueet was also made for professors of geography 
and geology for the University of Nanking, particu¬ 
larly of English, Austrian, Scandinavian, or Swiss 
nationality, who could give instruction in English 
A further request for co operation considered at 
the same executive committee meeting related to 
the better utilisation of leisure—a problem which is 
assuming ever greater importance as a result both of 
the reduction in hours of work and of the tendency 
to mechanisation and specialisation of labour The 
request was received from the International Labour 
Office, and the Committee authorised the director of 
the Institute to accept the offer of the International 
Labour Office and assist in the study of the conditions 
of popular arts and public libraries in various countries, 
their resources, and accessibility to the workers, by 
collecting complete information on these subjects 
in relation to the problem of workers’ leisure as a 
basis for comparison, conclusions, and appropriate 
action 


Since the old days of driving sheep from the 
Argentine to the southern sheep stations of Pata 
gonia, no drive can compare, for duratiom«and extent, 
with the reindeer movement now in progress in 
Canada In 1929, 3000 reindeer were purchased in 
Alaska by the Canadian Department of the Interior, 
and m December of that year the work of herding the 
animals from the west coast of Alaska to the eastern 
side of the Mackenzie River was begun In the spring 
of 1930, the herd had reached the Hunt River in the 
Kotzebue Sound area, where a halt was made for tho 
fawning season Dunng the summer the herd, with 
its 2000 fawns, remained in this region, until the 
second stage of the drive began late in 1930 The 
movement was then continued in a north easterly 
direction toward the pass leading to the Colville 
River It was reckoned that the second fawning 
season on this long trek would bo passed in the delta 
of that river, so that probably only about 400 miles 
now separate the herd from its new range to the east 
of the Mackenzie delta Here it is expected to arrive 
dunng the winter of 1931-32 


The Quarterly Bulletin of the Imperial Bureau of 
Animal Genetics, vol 2, No 2, just issued, contains 
a useful summaiy of recent developments m fur pro 
duction and reindeer breeding Since tho first fox 
farms were established in Prince Edward Island, this 


industry has grown largely in Canada, and attempts, 
not very successful, have been made to domesticate 
other species Questions of fur production from many 
animals are discussed, and it is pointed out that the 
most important fur bearer in the world is the rabbit, 
beoause it breeds rapidly and well in captivity and can 
be produced genetically in a great variety of colours 
The reports of the Porsild brothers on the possibilities 
of reindeer breeding in Arctic Canada and the problems 
of reindeer husbandry are considered at some length 
The Mackenzie delta and Great Bear Lakp regions are 
found to be capable of supporting large herds, hence 
the reindeer movement Experiments are already 
‘homemade in crossing the reindeer with the large 
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woodland caribou of Newfoundland Other items in 
this bulletin are a list of literature on reindeer, 
reviews of books on fur fanning and rabbit breeding, 
and notes on the domestication of mink A biblio 
graphy on fur breeding will shortly be ready and 
obtainable from the Bureau in Edinburgh for Is 
One on the biology of the fleece has already been 
published at 2 & Qd, and another on the genetics of 
the rabbit is in preparation 

German oilfield developments have been prominent 
in the press lately, consequent on the Royal Dutch 
Shell Company’s active interest in the operations, of 
which a report appeared in the Times of May 22 For 
some time past, both German and American companies 
have been engaged on explomtory work, but the 
results have scarcely justified the claims originally 
made as to resources, though there would seem to be 
evidence of petroleum occurrence over a wide area 
in the notth-west From a technical point of view, 
one of the best recent accounts of tho fields is given 
by Von E Krenkel in the April number of Die Nctiur - 
wxssmschaften Foi all practical purposes, the chief 
developments have boon m the Hanover region within 
a radius of some fifty kilometres from that city, and 
tho features of geologic interest are the Zeohstein salt 
bodies This region includes the Oolheim, Hfinigsen 
and Wietze fields among others, from which there has 
boon a steady though not spectacular production, 
the prospective total for this year for the region as 
a whole is estimated at 200,000 tons Unproved 
areas he to the north (Oldenburg) and elsewhere in 
the Hanover province, already noted for the famous 
Limmer and Vorwohle rock asphalt deposits It is 
clear that although comparable salt structures with 
thoao of certain other oilfields are known m this part 
of Germany, they are not, in the present state of our 
knowledge, significant of the existence of oilpools of 
magnitude 

A laroe proportion of the curient issue of Africa 
(vol 4, pt 2) is devoted to the consideration of 
matters of practical import Instructions for mission¬ 
aries who have opportunities for extended ethno¬ 
graphical observation, which have been prepared by 
Dr WeHtermann, and suggestions for the teaching of 
hygiene to women t by Miss Mary Blacklock, have a 
grasp of tho problems in their respective fields which 
gives them a claim to careful consideration There 
are, however, two other communications which call 
foi more than passing mention, as illustrating the 
principles, recently discussed by Prof Malinowski 
and others in the pages of Africa f which bear on the 
value of scientific study of native institutions in re¬ 
lation to practical problems It was urged that in a 
changing Africa neither an academic nor an anti 
quanan interpretation of the field of inquiry is likely 
to have any practical effect, but that what is needed 
is a study of the functioning of existing institu 
tions as integral parts of a culture considered as a 
whole 

In the first of the two communications to which we 
refer, Mrs A W Hoemle, in considering the native 
conception of education m Afnoa, point* out the 
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significance of age and sox m determining occupation, 
the function of the family as a social unit, and the 
place of initiation in ensuring tribal continuity of 
tradition through the instruction given in the initia¬ 
tion schools, and discusses the bearing of these 
factors upon the problem of educating the native m 
present conditions Mr D 8 Knak, m his study of 
the Influence of European civilisation on African 
family life, deals with native marriage on similar 
lines, referring particularly to native as opposed to 
European forma in marnage and the difficult problem 
oftpolygamy The two papers may be commended 
to the attention of those who are prepared to con 
sider impartially the respective claims of the scien¬ 
tific student and of the ' man on the spot ’ with 
practical experience but unbacked by specialist know- 
edge, to apeak with authority on native problems 
which oall for solution both now and in the immediate 
future 

In his presidential address to the Devonshire 
Association on June 23, the Bishop of Plymouth gave 
an admirable* but necessarily brief, survey of the 
history of religious houses in Devonshire Unfortun 
ately, Devonshire had no chromoler m its monasteries 
to emulate, even longo intervallo , Jocehn of Brakelond, 
and, as Dr Masterman vas constrained to admit, 
the actual hiHtory of most Devonshne religious houses 
has passed into oblivion Yet for five centuries they 
played a large part in the religious and social world 
of Devonshire, if wo may judge from the oontempoiary 
evidence of a writer whom the Bishop quoted, even 
though he dealt with another county It would 
appear that the monks dealt paternally with their 
tenants, if less efficiently than the landlords who 
succeeded them, and it is significant that among the 
demands of the Cornish and Devon rebels of 1540 
one was that two of the chief abbeys in each county 
should be re established At the tune of their aboli 
tion, the number of religious houses in Devonshire 
ranked sixth among the English counties, ten being 
included among the greatei monasteries, that is, 
monasteries of which the income exceeded £200 
(about £3000 in modem currency) The suppiession 
seems to have been earned out by peaceful negotia 
tion In nearly every case the ablmt and his brethren 
received pensions Of Devonian monasticism one 
relic remains m 1 the Abbot’s Way \ the rough track 
across Dartmoor which once linked Buckfast and 
Plympton with Buckland and Tavistock, marked by 
broken crosses set up to guard the traveller from the 
pixies that haunt the moor 

The advantage of short over long wave transmission 
for broadcasting is that it is much less affected by 
atmospherics and fading In some parte of the world, 
for example, in Central and South America, these 
causes prevent reoeption of long wave stations some¬ 
times for montlis at a time This probably accounts 
for fcHfe great popularity of short wave broadcasting m 
America At present, according to World Rad%o for 
June 12, there are thirty-seven firms engaged in the 
manufacture of short wave receivers. These receivers 
range from the one valve to the thirteen valve set 
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Homo-built sets are almost a thing of the past, manu¬ 
facturers are now competing with one another and 
the pncea are very reasonable Combination re¬ 
ceivers which allow the listener to tune in at all wave 
lengths between 14 and 550, the latter being the upper 
limit of the American broadcast hand, are the most 
jiopular At present there are twelve operating short 
wave broadcasting stations in the United States 
and a few in Canada and Mexico All relay musical 
programmes and can be heard m the United States 
Distant reception is also to be had from all parts of 
the world The Rome station on 25 4 metres is heard 
best in. the eastern portion of the country, and the 
station at Saigon, in French Indo China, m the 
western section It is noticed tl>at the Rome station 
does not fade so early in the evening as stations farther 
north Many new stations are being bofli, broad¬ 
casting on short wave lengths only 

It is interesting to notioe that when the London 
United Tramways were faced with the necessity of 
a heavy expenditure in connexion with their tram 
track and vehicles, for about seventeen miles of their 
tramway system m Surrey they decided to adopt 
trolley bus working The first trolley bus service m 
London started on May 16 and has given satisfaction 
This type of transport is common m many towns both 
in Great Britain and abroad, anti the number of trolley 
buses in operation is increasing very rapidly In the 
English Eleclrtc Journal for June an account is given 
of various types of 4 English Electric * trolley buses 
They run smoothly and quietly, and are capable of 
rapid acceleration and powerful braking When fully 
loaded they are capable of a speed of about thirty 
miles per hour on the level and eighteen miles per hour 
or a five per cent gradient The maximum operating 
acceleration is three feet per second per second, which 
allows twenty miles per hour to be attained in ten 
seconds, m a distance of about sixty yards In 
the Twickenham Teddington route the vehicles are 
double decked 56-seaters They are fitted with an 
80 horse-power 500 volt motor, and the speed control 
is effected by a pedal which actuates an electric con 
troller Three braking systems are provided, hand, 
rheostatic, and vacuum, the two latter being operated 
in succession from one piedal Retardation can be 
effected at eight feet per second per second for ordinary 
stops, and at twelve feet per second per second for 
emergency stops, these rates being uniformly mam 
tamed until the vehicle comes to rest Thus m an 
emergency a bus that is running at thirty miles an 
hour can be brought to a standstill in about eighty 
feet 

When the last estimate for the Reiohskuratonum 
fur Wirtschafthchkeit was passed by the Reichstag, a 
recommendation was put forward that in all investiga¬ 
tions on rationalisation earned out at the public 
expense the human factor should reeeive special 
study An official conference to discuss rationalisa¬ 
tion and the human factor was held in Berlin on Feb 
27 and 28, the conference being opined by the pre¬ 
sident of the Board of Trade and a representative of 
the Ministry of Labour The programme was divided 
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into two Motions, the first, on the optimum organise 
tion of labour, being opened by papers on recent 
discoveries in the field of labour psychology (Dr 
Lipmann), practical investigations to ascertain the 
optimum organisation of labour (Dr Ascher), and 
measures taken by employers to introduce the optimum 
organisation of labour The discussion was unusually 
animated, and was guided by the Reichskuratorium by 
means of statements, opposing statements, and syn 
theses of the communal and individual points of view 
The second section was concerned with vocational 
selection and training The discussion in both sections 
indicated the divergent views heki on rationalisation, 
and also the ease with which the gap could be bridged 
by eliminating misunderstandings due to differences 
of language and definition, and by concentrating on 
views common to all parties The Reichskuratorium 
is following up the conference by a closer study of the 
special fields, and their investigation by the central 
organ of the German rationalisation movement should 
ensure that they are studied less from the personal 
than from an unbiased scientific point of view 

In his address on “ Industrial Administration ** 
before the Association of Technical Institutions, Mr 
A S Comyns Carr referred to the scant attention 
which industrial administration had received from the 
majority of those engaged in industry, in spite of 
its necessity in every industrial enterprise This 
want the Institute of Industrial Administration is 
endeavouring to supply Regarding industrial ad 
ministration as the co ordination and control of all 
the activities of an industrial enterprise, from the 
purchase of the raw material to delivery of the 
finished product, the Institute seeks to provide the 
industrial administrator or general manager with 
sound information on the principles which hm experts 
should follow The effort to establish industrial 
administration among the recognised professions is 
already leading to the recognition that management 
occupies a unique position in industry That position 
involves responsibility not merely to the proprietors 
of the business but to those employed by it, and also 
towards the public 

Thhj Institute of Industrial Administration sets as 
its first aim the establishment of industrial manage 
meat as a responsible profession The promotion of 
research into the principles of management is a 
further mam line of advance, particularly in Great 
Britain, where the spirit of secrecy has greatly hm 
dered the interchange of information on management 
methods and principles, which is a first step towards 
raising the general standard of administration Re 
ferring to the educational work of the Institute, Mr 
Comyns Carr asserted the importance of teaching the 
principles of administration Oqce these are under 
stood* the appropriate system for meeting with a given 
set of conditions will easily be developed In dis 
cusaions on the need of first class administrators for 
industry loose references to the importance of per 
sonahty tend to obscure the need for training Per 
Sonahty is not a substitute for training* and the 
Institute of Industrial Administration insists that 
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management requires real qualifications and not the 
accidents of financial interests or family relation¬ 
ships 

In view of the great development of the work of 
the Long Ashton Research Station of the University 
of Bristol, the governing body of the Station has 
recently formulated a new scheme of membership of 
the Station This scheme provides for three classes 
of members, on a basis of varying rates of annual 
subscription to the Station, the privileges of the 
members in the three classes being graded according to 
these rates Class A, on a subscription of £1 I* , allows 
the member to consult the staff without fee, to pur¬ 
chase at preferential rates any material of the nature 
of buds, grafts, cuttings, or plants of any varieties of 
fruit, to submit, without charge for examination, not 
more than six samples of cider and perry annually, 
and to have priority over non subscribers in respect 
of any advisoiy services Class B, entailing a sub 
scription of £2 2s , includes all the privileges of 
Class A, also to receive one copy of reprints of papers 
published by tho staff, ami to participate in the 
seedling distribution sohoine, which has been adopted 
after consultation with the Ministry of Agriculture 
and Fisheries and the Horticultural Trades Aasocia 
tion Class C for which the subscription is £5 5s , 
differs from Class B only in tho Heedhng distribution 
scheme 

Thf original air maps of the United btates, which 
were first published a few years ago, wore known as 
strip maps, because, individually oi in series they 
covered strips of torn to ry 80 miles wide between one 
an port and another Of tho 42 sheets planned, 22 
are now completed and 7 are in hand The Annual 
Report of the United fetates Coast and Geodetic 
Survey for the year ending June 30 1930, announces 
a new project in air maps Since 80 pei cont of flying 
is now ovei routes which do not follow the airways 
provided with strip maps, it has become necessary to 
have a map covering the whole country This will be 
provided in 92 sheets oxeluding Alaska It will be 
based on tho United States topographic map, which, 
however, is available foi only about 40 per cont of the 
country The Report announces also that financial 
resources have now been provided for the completion 
of the topographic map in some twelve years time 
This will allow tho air map to follow rapidly 

At a meeting of the Royal Society of Arts on May 
6, tho Earl of Crawford and Balrarres made a strong 
plea for the retention of the natural and artificial 
beauties of England, in an address upon 1 The Pre 
servatjon of the Country side The appositeness of 
the speaker a remarks and the need for his criticism 
of many tendencies of present day development were 
emphasised by a senes of lantern pictures of England 
spoilt and unspoilt The text of the address was 
** orderliness, tidiness, and discipline *\ and the illustra¬ 
tions showed how much could be accomplished by 
the apphcation of these qualities, none of which was 
incompatible with the picturesque and the inspiring 
Amongst the special points dealt with were the Utter 
nuisance, the choice of building materials, ribbon 
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development of building (a serious and very important 
issue), and the value of trees The address and the 
comments made upon it by various speakers, including 
Mr Cass Gilbert, the architect of the Wool worth Build 
mg in New York, appear in the Journal of the Society 
for June 5 

As announced m Natukh for March 7, the 4 De 
cheroa 1 (Deutsche Geeellschaft fur chennsches Ap- 
paratoweaen) held its general meeting in Vienna on 
May 28 and 29 at the same time as did the Verem 
deutscher Chomiker The scientific proceedings were 
well attended, and the papers which were comm uni 
eated on 1 Tho Separation of Liquids and Solids ” 
aroused wide interest In all, twelve papers were 
communicated dealing with filtration m tho laboratory 
and on the techiucal scale, the latter being naturally 
in the majority We are informed that this interesting 
senes of lectures will shortly be published in volume 
form of the Dechema ’ Monographs On May 30 
those taking part, m the genera! meeting were able to 
visit the almost completed new Institute of Chemical 
Technology of Inorganic Compounds, a part of the 
Vienna Technical High School This Institute pro 
vales an almost ideal solution of the problem of 
enabling the students to work with apparatus which 
corresponds to factory scale conditions 

In connexion with the International Illumination 
Congress which iw being hold in Great Britain next 
September, tho General Council of the Congress lias 
issued a booklet on tho origin, organisation, and woik 
of tho International Commission on Illumination, 
under the auspices of which the Congress is being held 
(International Illumination Cong i ess, 1931, 32 Victoria 
Street, London, S W 1) Its object is the provision of 
an international forum for all matters relating to the 
science and art of illumination, and the International 
Commission at thepresent time has national comm it tees 
m Austria, Belgium, Czechoslovakia, France, Germany, 
Groat Britain, Holland, Hungary, Italy, Japan, 
Sweden, Switzerland, and the United. States Meetings 
of the Commission are held every three years, the last 
being hold in the United States in 1928 This mooting 
was attended by 71 delegates from nine countries, 
while the Congress held just previously was attended 
by 614 delegates Among the more important work, 
of the futuro is that of securing international agree¬ 
ment on the fundamental bases of illumination, the 
standardisation of illumination materials, and inter 
national agreement on ill uraination legislation Added 
to this, is the necessity for research and the education 
of public opinion to the value of good lighting The 
booklet includes an article on “ The International 
Commission on Photometry ”, the names of the 
officers of the Commission, and lists of the papers 
read in 1921, 1924, 1927, and 1928 

Thk Report on the work of the Department of 
Petroleum Technology of the Sir John Cass Technical 
Institute for the ^peaion 1930-1931 is to hand, and, as 
m the past, shows a creditable record of progress 
Thife constitutes the tenth session during which pro 
vision has been mad^ for instruction in petroleum 
technology, and it is significant of the farsightedness 
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of the sponsors of the courses involved that little 
material departure from original schedule has been 
found necessary during that time Students are 
drawn principally from the clerical, distributive, and 
technical branches of the industry, and the average 
number per session, taken over the whole decade, 
who have profited by the teaching at the Institute, 
is one hundred During last session, courses were 
provided on general technology of petroleum, on 
internal combustion engines and lubrication, on 
chemical and physical properties of petroleum and its 
examination, on tho applications of engineering to 
industry, and on construction of works The past 
session was also marked by a striking increase of the 
number of student hours, fropi 2876 previously to 
4144, a testimony to the keenness of the members of 
these classes and a souroe of giatification to the 
teaching staff 

An important congress of naval architects will be 
held in Pans on June 29-July 4 at which papers will 
be read dealing with shipbuilding, marine engineering, 
and civil aviation The meeting will be confined to 
members of the Institution of Naval Architects (Lon¬ 
don) and members of the Association Technique Mari 
time et Aeronautique 

The Unitod btatos Government sets a good example 
m the matter of industrial statistics Much of interest 
can be culled from even the dry bones of such docu 
ments as “ The Coke and By Produot Tables for 
1929 ”, compiled by the U S Bureau of Mines, Coal 
Division (Washington, DC) It throws interesting 
light on the immense American carbonising industry 
In 1929, nearly sixty million tons of coke were produced 
— an increase of 60 per cent on tho figures of 1916, 
but the proportion made m by product ovens had 
grown in that period from one third to 90 per cent of 
the total The coke is mainly used aa metallurgical 
fuel, but an increasing proportion is going into the 
domestic ‘ furnace ’ The immense quantities of tar 
c annot be absorbed for manufacturing purposes, and 
more than one-half is consumed as fuel, mainly in the 
steel works, the average price bemg 6 cents a gallon 
The surplus gas is used mainly as industrial fuel and 
commands an average price of 16 cents a thousand 
cub ft , but up to 29 cents for use as town’s gas These 
figures are instructive in indicating the limits set by 
economic circumstances to the extension of coal car 
bomsation 

The observatory of De Bfit lies about 40 miles 
east of the Hague The seismological section, 
founded in 1904, possesses a pair of Gahtzin's hori¬ 
zontal seismographs and his vertical seismograph 
with the usual magnetic damping and galvano- 
metnc registration, one of Wiechert’s astatic hori¬ 
zontal pendulums, and a pair of Bosch horizontal 
pendulums The first number of the Setsyntsche 
Regufinrrungen contains the records for part, of 1904 
and for the interval Apnl 1908-1913 Since then, 
the numbers have been published annually We have 
recently received the sixteenth number, that for the 
year 1928, compiled by Dr G van Dijk, the director 
of the seismological section It contains the records.of 
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433 earthquakes, giving, as usu^l, the epooh, period, 
and amplitude of the various phases, and, with very 
few exceptions, the approximate position of the origin 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —Two ohief 
assistants m the department of psychological medicine 
of St Thomas's Hospital—The Secretary and Clerk 
to the Governors, St Thomas’s Hospital, S E 1 
(June 30) A labour superintendent at the ordnance 
factories of the Royal Arsenal, Woolwich, with work 
Hhop training in an engineering establishment—The 
Under Secretary of State (C 5), War Office, S W 1 
(July 3) A Sir Ernest Cassel reader m commerce at 
the London School of Economics—The Academic 
Registrar, University of London, S W 7 (July 6) 
A lecturer in agriculture under the Hertfordshire 
County Council—The Clerk of the Hertfordshire 
County Council, 28 Castle Street, Hertford (July 7) 
A head of the engineering department, a lecturer in 
mechanical engineering and drawing and a graduate 
eoturer in electrical engineering (with physics and 
mathematics as subsidiary subjects) m the engineer 
ng department of the Merchant Venturers 1 Technical 
Allege, Bristol , also a head of the building depart 
nent, a lecturer in building construction and build 
ng subject#, and a graduate lecturer in chemistry 
ind physics (with mathematics os subsidiary subject) 
n the building department of the Merchant Venturers’ 
Technical College, Bristol — The Supeimteiidont, 
Merchant Venturers’ Technical College, Bristol (July 
1) A full time lecturer to take charge of the electrical 
engineering department of the Chesteihold Technical 
College—Tho Principal, Technical College, Chester 
ield (July 11) A pathologist at the National Hospital 


for Diseases of the Heart—The Secretary, National 
Hospital for Diseases of the Hoart, Westmoreland 
Street, W 1 (July II) An assistant master, to teach 
meanly science subjects m the junior technical school 
and engineering departments of the Bolton Municipal 
Technical College—The Director of Education, Educa¬ 
tion Offices, Nelson Square, Bolton (July 11 ) A 
lecturer in chemistry at the Technical College, Sunder¬ 
land—The Chief Education Officer, 15 John Street, 
Sunderland (July 11) An assistant lecturer in physics 
in the University College of Wales, Aberystwyth—The 
Secretary, University College of Wales, Aberystwyth 
(July 11) A lecturer m philosophy at Jesus College, 
Oxford—The Principal, Jesus College, Oxford (July 
11) A lecturer in physics at the Northampton 
Polytechnic Institute—The Principal Northampton 
Polytechnic Institute, St John Street, E C 1 (July 13) 
An assistant lecturer in physics at University College, 
London—The Secretary, University College, Gower 
Street, W C 1 (July 13) An assistant lecturer in chem¬ 
istry m the University of bheffield—The Registrar, 
Umvorsity, Sheffield (July 13) A demonstrator m 
civ il engineering and survey mg at the City and Guilds 
(Engineering) College—The Secretary to the Delegacy, 
City and Guilds (Engineering) College, Exhibition 
Road, S W 7 (July 15) A woman professor of mathe 
nmtifH at the Huguenot University College, Welling¬ 
ton South Africa—The Secretary, Office of the High 
Commissioner for the Union of South Africa, 73 Strand, 
tV C 2 (July 31) A Savilian profonsor of astronomy 
in the University of Oxford—The Registrar, Old 
Clarendon Buildings, Oxford (Oct 10) A director of 
leseaich of the British Laundersrs’ Roseau,h Associa 
tion —The .Secretary, British Launderors’ Research 
Association, 17 Lancaster Gate, W 2 


Our Astronomical Column 


Tempel’s Comet 18661 —This is the comet assoc lattxl 
with the November meteors , it has a period of about 
13 years, but was not recovered at its return m 1899 
Tn the hope of facilitating its recovery at the forth 
3oming return, the computing section of the British 
Astronomical Association undertook the computation 
Df the perturbations from 1366 (when a comet, be¬ 
lieved to be the same, was observed) to 1866 and on 
word to 1933 , the results are published m the April 
lumber of the Journal of the Association, and were 
supplemented by a further statement at the meeting 
m May 27 The deduced orbit for the next return 
is found to be nearer the earth’s orbit by half a million 
miles than it was in 1899, which gives hopes of a better 
Jisplay of meteors The most hopeful dates for 
meteors are 1932 Nov 16 5 and 1933 Dec 16 8, but 
search should also be mado on 1931 Nov 17 3 
The first rough date announced for the comet’s Peri¬ 
helion passage was 1933 May 4 , but revision of the 
work has made this some three months earlier, or the 
ond of January , in 1866 perihelion was on Jan 11, 
io if the date is only slightly later than this, there will 
be good hope of observing the comet There is still 
uncertainty of a month or more either way m the pre 
dioted date, but before the investigation the uncer¬ 
tainty was quite two years, so that it ha# been notably 
reduced The recovery of the comet is highly deeix 
able , it would make possible the accurate study of 
its motion m the past, and would verify, or otherwise, 
the conjecture of Le Vemer that the oqmet and 
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meteors owed their introduction into their present 
orbit to the action of Uranus in a d 126 Some text 
books refer to this conjecture as an established fact, 
but it is not so , however, the near approach ol the 
comet’s orbit to that of Uranus makes it likely that 
there was a close appulse of the two bodies at some 
epoch 

The Distance of the Galactic Centre —Astr Jour , 
No 957, contains aititles by P van de Kamp on the 
distance of the galactic centre and tho thickness of 
the galactic absoibmg layei He notes that the 
existence of this layer, first annonne ed by Trumpter, 
has been fuithei confiimed by fcschalen, Oilman, Miss 
Slocum, and himself Hubble’s work on the spiral 
nebulie gives fmther support, as bo finds an irregular 
zone of avoidance of such nebulae along the Milky 
Way, while their distribution elsewhere is fairly uni¬ 
form The thickness of the layer is given as 210 
parsecs, with a probable error of 40 

The distance of the centre of the galaxy is found 
from (1) the centre of the system of globular clusters, 
(2) from a study of cluster type variables in a Milky 
Way field, (3) from the constants of galactic rotation 
The extreme values of the distance of the centre in 
parsecs are 16,700 and 7000 He suggests 12,000 as a 
mean (say 40,000 light years) This implies an absorp¬ 
tion intermediate between Trurapler’s value and that 
of Bottlinger and Schneller , it would be somewhat 
over a magnitude at 1000 parsecs 
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Research Items. 


An Aboriginal Tasmanian Skeleton —In Man for 
June, Mr Gilbert Rigg describes human bones forming 
part of a skeleton, wnich was found in a shelter at the 
head of the Mersey river The skull la^ks the lower 
law and the incisors and canines of the upper The 
bones show considerable weathering and are stained a 
light to dark brown The specimen is a male, judging 
from the pelvis , and the teeth are greatly worn on 
the crowns, so that it would appear that he was not a 
young man The sutures of tne skull are unclosed 
He was, therefore, probably under middle age The 
teeth show no sign of caries, but an abscess has 
corroded the roots of the first and second molars on the 
right and has eaten well into the jaw The wear of 
the teeth is partly due to the nature of the food, 
which included a large proportion of shell fish Sand 
doubtless found its way into tho food The principal 
measurements of the skull are Max length , glabella 
to occiput, J85 5 nun , Width , across parietal bones, 
135 mm , across temporal lines, 97 5 mm , Max 
zygomatic width , 134 mm , Height* above earholes, 
116 in in , Cephalic Index 72 8 , Cranial capacity 
(Pearson and Lee’s formula), 1368 c c , (shot) 1340 c c , 
Palatal undth , across the outer borders of the second 
molars, 69 H mm , length (by estimate) 63 3 mm 
The measurements bring out the great size of the teeth, 
a characteristic of Tasmanian aboriginals Among 
the other bones the atlas is present and six dorsal 
and lumbar vortebne One scapula oftly is prosent, 
the left, and only the right humerus The left half 
of the pelvis is missing Both femora are present, but 
only one tibia 

The Hares of Japan —Yoshio Abe has followed up 
his researches upon the seasonal changes of colour m 
the variable hare of Japan by making a systematic 
study of the specios He regards it os differing from 
any of the northern varying hares and designates it 
a new variety, Lepus orackyurus ettgo (Jour Set 
Hiroshima University, Ser B, Zoology, March 1931) 
The mixture of elements which make up the prosent 
fauna of Japan, derived partly from Saghahon in the 
north and partly from Japanese Corean forme and 
more southern forms, travellers across former land 
bridges, makes the resolution of the hare species 
no easy matter, and Abe is inclined to differ on 
several points from previous workers He recognises 
nine Japanese species and races, and in addition to 
the Etigo hare mentioned above, describes as a new 
race of the variable hare, the Saghahon hare Lepus 
timidus saghalicnsts 


Ancestral Peculiarities in Lower Jaw of Elephant — 
In the course of a detailed examination of the anatomy 
of three foetal elophants, Dr Nellie B Eales has found, 
m the form and set of the mandible, traces of an 
ancestral character (/Voc Zoo Soc Land , April 1931) 
In an adult elephant, the mandible is deflected and 
the pre alveolar border is useless, a unique condition 
In tne foetal specimen examined, however, the deflec 
tion was greater than in adults, and the mandibles 
were of longirostrine typo, m this respect suggesting 
some of the extrnot forms of proboscidians During 

S post natal development, the jaws Bhorten, tod 
tally become like those of their parents Dr 
i looks upon the modification as an embryonio 
repetition of tnotphylogeny of the race 
* 

Birds of Hispaniola —In an account of the “ Birds 
of Haiti and the Dominican Republic”, Alexander 
Wetmore and Bradah&w H Swales discuss the most 
interesting avifauna in the West Indies, for the 
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island of Hispaniola, so named by Columbus on its 
discovery, has preserved m its high mountainous 
tracks remnants of an ancient fauna which has else¬ 
where disappeared m the archipelago ( V.S * Nat 
Museum Bull 155, 1931), Though the island has 
from time to tune yielded many peculiar forms, it is 
only within recent years that Hie significance of the 
fauna as a key to the problems of distribution in the 
Antilles has been understood The resident forms 
fall into two principal groups, one of species found 
on the coastal plain or foot hills of the intenor, and 
the other a much Smaller body oonfined to the high 
mountains of the interior The former series contains 
members which range at large over the entire main 
island and may extend even through thgb adjacent 
Greater Antillean islands It has a fe^t^p^fruhar 
species, elsewhere unknown, like the flat Vureo 

(Lawrenaia nano) and the palm chat (Dtdus donwitcus) 
The high mountain senes, including such && the cross 
bill (Loxia megaplaga) f several thrushes, a warbler, 
and others, are highly peculiar in occurrence and seem 
to represent remnants of an ancient fauna of general 
distribution, which has since disappeared except on 
the mountain ranges of the island, the most extensive 
area of elevated land in the West Indies 

Kidney Worm of Pigs—I Glumes Ross (Jour 
Council Sci Ind Res Commonwealth Australia, vol 
4, No 1) records observations on Stephanurus dentatus , 
the kidney worm of pigs, which is found when mature 
in small fibrous capsules opening into the pelvis of 
the kidney, while larval stages and immature adults 
are found also m the liver, lungs, thoracic cavity and 
sub lumbar muscles This parasite is firmly estab 
lished m the north east coastal region of Australia 
but is scarce south of Sydney The eggs of the worm 
pass out with tho urine and hatch in a minimum 
period of 16 to 24 hours The microscopic larvee de 
’ clop in mud, and in about five days, having under 
gone two eedyses, are able to infest pigs They may 
survive for five months under suitable conditions of 
heat and moisture Tho larvee may be swallowed by 
the pig or may enter through its akin (this is confirmed 
by Dr Kauzal), and in either case reach the liver, 
where they grow rapidly while wandermg in the liver 
tissue and causing great destruction thereof Only 
after five or six months’ development do the worms, 
now adult but immature, take up their final position 
m the vicinity of the kidney or ureter, where their 
presence gives nso to tho formation of the fibrous 
sacs in which the male and female worms are found 
The author points out that in well drained and clean 
sites or in sanitary yards it is possible to decrees© 
the danger of infestation and oven to effect complete 
eradication of the worm 

Notes on Ostracods —Mr A G Lowndes, m his 
paper “ Some Rare and Little Known British Freeh 
water Ostracods ”, published m the last Report of 
the Marlborough College Natural History Society 
(No 79), records a number of species of ostracods, 
mostly from the Marlborough district, two ofc which 
are new to the British Isles Detailed descriptions 
are given, and the paper is illustrated by xrucro* 
photographs and by line drawings In a second paper 
py the same author, M On Entomostraca from the 
New Hebrides ooliected by Dr J R Baker ” ( Pro¬ 
ceedings of the Zoological Society of London, 1930, 
published January 1931), some interesting observa¬ 
tions are made, especially on the ostraood Stsnoeypns 
malcomsont Brady, well known from tropical countries < 
The material is from a large lake on th# island of 
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Gaua, two samples of dried mud also being collected, 
from one of which, taken in shallow water, a good 
culture of Stenocvpri* was obtained The male is 
unknown and all the culture specimens obtained 
were from parthenogenetic female* A good deal of 
\ anation is found among the individuals in a culture, 
especially in the armature of the caudal furca, and 
good figures are given showing the differences 

Eradication of Prickly Pear in South Africa — 
Although not yet such serious pests as they have 
proved in Australia, various species of Opuntm , in¬ 
digenous to America and possibly introduced in the 
first place m cultivation, are now spreading m South 
Africa C R van der Merwe, m Science Bulletin 
No 93, issued by the Department of South Africa, 
gives some account of the spread of these species in 
the Cape Province particularly, and discusses possible 
methods of eradication, m the light of the extensive 
Australian experiments in this direction at the Dulacca 
Prickly Pear Experiment Station and of recent South 
African experiments at Uitenhage, which have been 
designed to test Australian methods under South 
African conditions and against the species particularly 
rampant in South Africa These, which are described, 
are given as 0 monacantka^ O maxima , O mega 
cantha, and O aurantxaca Where dense stands of 
prickly pear are encountered, it is concluded that the 
methods of eradication which seem most effective 
require a combination of spraying and injection with 
soluble arsenical compounds 

Electricity in Horticulture —Electricity is at present 
little used in horticulture, but since market gardening 
is usually earned out on intensive hues and m con 
contrated areas, there seem better prospects of its 
proving an asset in this industry than in farming In 
a recent article (Jour Mm Agrxc , 38, p 132), C A 
Cameron Brown shows that a considerable amount 
of experimental work on this question is being under 
taken, some of which seems suitable for development 
on a large scale Electricity as a source of bottom 
heat appears to be j>artioularly promising Electric 
hot beds are already employed successfully on the 
Continent, and it is not improbable that an extension 
of this system would lead eventually to some replace¬ 
ment of the usual manure hot bed with its obvious 
disadvantages The investigation8 regarding the use 
of j>owor for cultivation, and electric light for mcreas 
mg plant growth are less far advanced Various 
cultivation implements have been designed, notably 
in France, but their cost of production is at present 
too high to merit their use on a commercial scale 
Extension of the length of day by artificial lighting 
has been definitely shown to improve the growth of 
plants, but more experiments are required before it 
is certain that such treatment can be considered an 
economic proposition 

New Zealand Glaciation —A report on evidences 
of past glaciation in New Zealand and Australia by 
Dr P Marshall is given in the Report of the twentieth 
meeting of the Australian and New Zealand Assoc 1 a 
tion for the Advancement of Science (Brisbane, 1931) 
The work was the result of a research committee 
appointed at the previous meeting There is held to 
be no evidence of Silurian or of any other glaciation 
previous to the considerable extension of the present 
glaciers m late Pleistocene to recent tunes Even 
that extension would appear to be of much smaller 
extent than was previously supposed Large ac 
cumulations of gravels in several areas in Central 
Otago are now ascribed to fiuvratile origin previous 
to the development of glaciation In the North 
Island there seems to have been no glacial develop 
meot on the high volcanoes or on the central mountains 
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from Cape Runaway to Cook Strait The report also 
summarises the evidenoe for glaciation m Cretaceous 
times m New South Wales and in Permo-Carboniferous 
times in Western Australia and Victoria 

The Structure of Incandescent Carbon —In a recent 
Scientific Paper (No 299) from the Tokyo Institute 
of Physical and Chemical Research, M Hirata has 
given an account of on X ray study of carbon The 
specimens were mounted as poles of an arc, and the 
X-ray diffraction patterns produced by them photo¬ 
graphed both with no current passing and with the 
carbons kept incandescent by having the arc burning 
The mam obioot was to find if the surface of either 
pole became liquid at the high temperatures reached 
(4000° C ), but although part of the pattern due to 
the position pole could be accounted for m this way, 
the results were inconclusive From the change m 
spacing of the diffraction rings between room tom 
perature and incandescence, it has been shown that 
the expansion of the graphite occurs almost completely 
in a direction perjiendicular to the most closely 
packed plane, the average value of the expansion 
coefficient being 4 10 6 per degree, which is much 
larger than the expansion coefficient at lower tern 
peratures 

The Electrical Failure of Crystals —It is known that 
if potential surges of short duration are applied to 
ciystale discharge tracks appear m the solid which are 
not unliko Lichtenberg figures in form, and follow 
definite crystal axeH The extension of these observa¬ 
tions to the practical case of failure of crystals under 
prolonged electric stress is described by J Las? in the 
Zeitechrxft fur Physik for May 12 Asymmetrical 
fields were applied between point and plane electrodes 
in rock salt, fluorspar, gypsum, and calospar When 
the temperature was not too high the channel formed 
by the spark followed directions defined by the crystal 
axes, being usually built up of a number of straight 
sections, and not following the shortest line from point 
to plane , when a track forked, each brain h made its 
own channel on similar lines The effect of the spark 
appeared to consist in a plastic deformation of its 
immediate neighbourhood, followed later by local 
shattering and fusion At higher temperature the 
directing effect of the crystal axes disappeared and 
the spark passed in the region of greatest field strength 
It is remarkable that the average held needed for the 
disruptive discharge is much smallor than has been 
calculated theoretically by RogowBki 

Rare Earth Metal Amalgams —Of the sixteen rare 
earth motals, only six have been obtained m the free 
state (V, Co, La, Nd, fern, Eu), and only two (Ce, La) 
in a high state of purity Audnoth, Jukkola, ana 
Moints, working m collaboration with Prof Hopkins, 
of Illinois, describe some mterestuig experiments m 
the May number of the Journal of the American 
Chemical Society which show that it is possible 
to prepare rare earth amalgams eleotrolytically not 
only from aciueous but also from absolute alcoholic 
solutions The paper deals with the amalgams of 
lanthanum and neodymium , work on other amal¬ 
gams, and the separation of the metals from them, 
is contemplated The amalgams are extremely re¬ 
active and undergo ready decomposition By heating 
the neodymium amalgam in vacuo much of the raer- 
cury was removed, but some remained even at the 
temperature at which pyrex glass begins to melt 
The product thus obtained was a black powder which 
readily takes fire in air By heating this powder in a 
tungsten boat m a high vacuum furnace the remaining 
mercury was eliminated, and the neodymium metal 
could even be volatilised with the deposition of an 
extremely reactive film of the element 
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Canadian Coal 


By a Canadian 

AMONG the most abundant of Canada’s natural 
resources, coal is near the head of the hst A 
comparatively recent estimate placed the coal reserves 
of the Dominion at more than 1,234,000,000,000 metric 
tons, or about 10 per cent of the world’s coal reserves 
The pnm ipal coalfields of Canada are m Nova Scotia, 
Alberta, and British Columbia, while the chief centres 
of industry and population are in Ontario and Quebec 
2000 miles to the oast and 1000 miles to the west 
Tho great coalfields of the eastern United States lie 
only 300 500 miles to the south of tho southern 
boundaries of Ontario and Quebec, and from those 
fields these two provinces import rpost of their coal, 
because it is more economical to do so hor the past 
thirty \eais Canada has imported fiorn 50 to 00 per 
cent of its total coal requirements from the United 
States 

Ever since Confederation in 1807, it haH been the 
aim of eveiy government to mako it possiblo for 
Canadian mines to obtain a larger proportion of the 
total coal business Until recently, efforts m this 
direction have been confined to tho imposition of 
protective tariffs, but lately this has been supplemented 
oy more direct forms of assistance, such as by the 
Dominion Government paying a share of the freight 
rates on coal from western and eastern mines in 
Canada to points in Ontario, Quebec, and Manitoba , 
also by extending some monetary aid under tho 
Domestic Fuel Act of 1927 to by product coking plants 
Nine years ago, an organisation known as the 
Dominion Fuel Boaid came into being by government 
regulation It was formed to make a thorough study of 
the underlying causes of recurring coal shortages and 
of the methods by winch they might be countometod 
Since then the lioard has been largely instrumental 
m stimulating the provision of fuels alternative to 
American coal for Ontario and Quebec, and is chiefly 
responsible for tho greatly increased importations of 
British anthracite in the last throe years 

Of the Canadian coal production in 1930, amounting 
to 14,709,000 tons, less than 760,000 tons was ex 
ported, and it does not appear that there is much 
likelihood of tho export market being increased The 
possibility of extending tho home market by sup 
lanting American coal with the Canadian product 
as been engaging the attention of the Fuel Board 
To the end of 1930, government assistance m the 
form of subventions and the operation of the Dominion 
Fuel Act have resulted m the placing of 900,000 tons 
of Canadian coal and coke in markets previously held 
by foreign coed 

The character of tho mining problems presented m 
the coalfields of the maritime Provinces indicates that 
the present production of between six and seven million 
tons cannot be increased more than perhaps 60 per 
cent above present figures If this were accomplished, 
the total production of these fields would still fall 
short of supplying the present requirements of Canada, 
east of Ottawa and Kingston, by from one to two 
million tons per annum 

At the present time, mantime coals supply approxi 
mately seven million tons out of a total consumption 
of eleven and a half million tons It is evident, 
therefore, that fete tern Canada must look to other 
countries for a considerable part of its needs 

In the west, the capacity of existing mines is far 
m excess of present needs Toted requirements of the 
western provinces are about ten and a quarter million 

* This article to baaed upon Information derived from various official 
document* and the record! of the Department of kCinee, Ottawa 

No* 3217, Vol 127] 


COBBESPONDKNT * 

tons About half a million tons are imported from 
the United States, chiefly to Manitoba British 
Columbia in past times had a good export market 
to California, but this has diminished greatly. Total 
exports of Canadian coal from the western fields am 
now only about 400,000 tons 

Tho lack of coal resources m Ontario and Quober 
has been compensated to a large degree by tho 
development of the abundant water powers of these 
provinces There is now approximately six million 
horse power developed In terms of coal, this is tlu 
equivalent of eighteen million tons, an amount more 
than the total Canadian coal production 

Tho use of fuel oil is increasing rapidly In 1929 
the latest year for which complete figures are as yet 
available, the total consumption of fuel oil m the 
Dominion outside the refineries was more than 
413,000,000 gallons—an 18 per cent increase ovei 
1928 The consumption of fuel oil in 1930 is expected 
to show a small increase The coal equivalent of the 
present consumption is approximately three million 
tons The < oiniwtition of fuel oil is being particularly 
keenly felt in British Columbia coal mines Cheap 
oils from California and Peru have replaced nearly 
'>no million tons of coal in British Columbia The 
bulk of this oil is used by the railways 

In 1930, Canada imported 17,728,991 tons of coal, 
of which 13,463,601 were bituminous and 4,265,390 
anthracite Of the total imports of bituminous coal, 
13,217,309 tons were from the United States and 
140,232 tons from Great Britain Of the anthracite 
imported, 2,906,254 tons were from the United States, 
996.127 from Great Britain, 292,529 from Russia, and 
11,480 from Germany 

Last year, Canada consumed 31,870 tons of coal 
and 3,385,000 tons of coke—a doorcase of 3,000,000 
tons from the average consumption of the previous 
two years Central Ontario consumed approximately 
thirtoon million tons, Quebec five millions, Alberta 
four and a half millions, and Nova Scotia three and 
three quarter millions 

Of the total Canadian coal production last year, the 
mines in Nova Scotia accounted for 0,247,701 tons, 
New Brunswick, 208,405, Saskatchewan, 571,632, 
Alberta, 5,082,487 , and British Columbia, 2,089,052 , 
a total of 14,799,337 tons valued at £10,600,000 The 
coal mi ni ng industry in Canada represented at the 
end of 1929 a capttal investment of £28,400,000 
There were at that time 29,739 employes in tho in¬ 
dustry, whose salaries and wages bill totalled for the 
year £8,475,000, or about £285 per employ^ 

As a step towards the more economical utilisation 
of domestic fuel supplies, pamphlets have been 
published dealing with the advantages to be gamed 
through proper insulation of houses and factories, and 
the maintenance of adequate humidity in them The 
question of proper humidity in houses subject to a 
Canadian winter olimate is one which closely affects 
standards of health as well as fuel economy, and 
investigations on these subjects are being continued 

Canadians are fully aware of the advantages to be 
gained through the development of a national fuel 
policy, which will assure to them the fullest possible 
use of their own fuel resources consistent with reason¬ 
able economy m the distribution of them Where 
factors of transportation prohibit? ihe realisation of 
this aim, effort is concentrated m finding a source of 
supply within the British Empire That these aima 
have met with a measure of success is evidenced by 
the increasing imports from Great Britain 
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Annual Assembly at Rothamstcd Experimental Station, 


rpJIE annual assembly of subscribers to the Rotham- 
-l sled Experimental Station took place on June 18, 
when demonstrations of the field experiments and of 
tho work going on in the various laboratories were 
driven As the time available for the inspection of the 
fields was short, only a limited number of the trials 
were inspected , these included the classical expen 
mints on the Park Grass begun m 1856, and the one 
on the famous Broadbalk wheat field started m 1843 
The first was designed to show the effect of different 
fertiliser treatments on the yield and character of the 
herbage, and to-day it forms a very striking llluatra 
tion of the way m which the farmer can affect the 
nature of his pasture by varying the plant nutrients 
supplied The second experiment was originally m 
(ended to show the effect of nitrogen, potash, and 
phosphorus on the growth of the wheat plant, the 
at tion of these three substances is now well known, 
but the experiment is still yielding valuable informs 
turn for example, a few years ago a study of the 
yields fiom the various plots, with the weather 
records, enabled the statistical department of the 
station to deduce valuable correlations between rain¬ 
fall at different seasons of the j^ear and the yield 
More recently, by studying the average yield of the 
plots, the physics department has been led to the study 
of certain soil characteimtics 

The average yield of the plot receiving a full annual 
dressing of artificial manure hew been very close to 
that of the plot receiving farmyard manure , but the 
economic value of tho two crops has not been equal, 
since the dunged plot has yielded relatively more in 
unfavourable seasons, when pne os weie higher It is a 
matter of great importance to discover why the yields 
on the dunged plot have been less at the mercy of tho 
vagaries of our climate The increased microbiological 
activity induced by the addition of oiganic matter is 
undoubtedly the primary reason, and it influences 
the yield partly by the production of soluble chemical 
nutrients and partly through the formation of humus, 
which gives a moro open structure to the soil and, 
incidentally, gives it the black colour characteristic of 
a 4 rich 1 soil Hie problem of ascertaining just how 
the presence of humic matter affects yields is bound 
up with the wider question of how the nature of the 
soil and the cultivation treatment it receives influences 
the growth of the crop and its response to manuring 
Work, therefore, on the stability of soil crumbs formed 
in the field under different systems of cultivation, anil 
by sheep treading, is being followed up m the labors 
tory, where an attempt is being made to discover the 
nature of the forces which bind soil particles together 
The prosecution of this inquiry has involved ex cur 
sions into pure science, particularly colloid physics and 
sical chemistry 

hese problems are part of the general one of land 
utilisation In many soil surveys only qualitative 
tests have been applied, owing to the large amount of 
time and money needed in using the existing labors 
tory methods Several new ways of determining the 
physical properties of a soil have been worked out 
at Rothamsted These are quantitative and, at the 
same time, very rapid In their development the 
needs of those responsible for irrigation projects m 
salty areas have been particularly kept in view 
In addition, however, to the old classical expen 
mente, more modem ones, designed to meet the needs 
of modem agricultural conditions, have been devised 
As an example, the six course rotation m Long Hoos 
field and the forage crop in Little Hoos xn&f be cited 
*' Thjj main object of the six-course rotation is to 
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obtain data by means of which the mflu&toe of 
climatic conditions in different seasons on the response 
of crop yield to artificial fertilisers may be studied 
The rotation is barley, clover, hay, wheat, potatoes, 
a forage mixtuie (rye, beans, and vetches) and sugar 
beet, and each crop is grown every year Sulphate of 
ammonia, superphosphate, and muriate of jiotash are 
used, and there is a range of five intensities of manur 
mgfoi each fertiliser 

The nature of the problems to be investigated in 
these experiments nw essitates continuance over a long 
period of years, but the immediate results will be of 
interest A feature of the exponrnont is that the 
number of years required for a cyclo of crops differs 
from the number required for a cycle of manunal 
treatments, so that the defect from which older rota¬ 
tion experiments suffered, that the same crop con 
stantly recurred with the same mammal treatment on 
the some plot throughout the period of experiment, is 
avoided It is thus possible to eliminate the effects of 
permanent differences in fertility between the plots 

Tlie Iftige experiment of 144 plots, ai ranged as a 
Latin square, m Little Hoos held is designed to in¬ 
vestigate the effect of different fertilisers on tho yield 
and chemi< al composition of foiage crops consisting 
of mixtures of cereals and legumes Tho manuring of 
sin h crops presents diftu ulties which are not encoun¬ 
tered when a single crop is giown, since the ability of 
one constituent to compt te with the others in the 
mixture may he altered by manuring, and tho com 
position and nutritive value of tho prodiu e so changed 
The mam pioblem ih to discover by what system of 
treatment with artificial fertilisers the >ield of protein 
per acre may be increased Four diffoient mixtures 
are used, consisting of winter oats, vetoheH, beans , 
wheat, vetches, beans, winter oats, peas, beans , anil 
wheat, poos, beans The twelve fertilisei tieatments 
include sulphate of ammonia, nitrate of soda, potas¬ 
sium chloride, and superphosphate, separately and m 
combination 

Chemical investigations are being earned out on 
these crops, which should yield interesting mforma 
tion In 1930 ammonium sulphate increased the 
amount of cezoal straw and depressed that of legumin 
ous plants in mixed forage crops to such an extent that 
the large mciease in total yield was not accompanied 
by any increase in the yield of protom per acre Cal¬ 
cium cyan amide generally gives similar results to 
ammonium sulphate, but under less favourable soil 
conditions it interferes with the normal nitrification 
process 

In the afternoon tho laboratories were inspected In 
the bacteriology department, the investigations made 
on the nitrogen fixing bactana forming nodules on 
lucerne were explained In the past this work has led 
to a large increase in the area of ground on which 
lucerne can be grown, and special attention is being 
paid to the reaction, of the organism to tho host plant 
Tins is usually one of mutual benefit, the plant 
supplying the bacteria with carbohydrates, and re¬ 
ceiving in return a supply of nitrogen compounds If 
the supply of carbohydrates to the nodule is checked, 
as by growing the plant in tho dark, the bacteria be¬ 
come actively parasitio and destroy the colls of the 
host 

The entry of the bacteria into the root is in some way 
assisted by root secretions of the host plant, although 
the manner in which these act is still uncertain 

In the chemistry department, the barley crop is 
studied in great detail, because its value vanea more 
strikingly than that of any other farm crop with the 
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conditions of growth The amounts of the principal 
nitrogenous constituents are closely related to the 
nitrogen contents for a given variety of barley, irre¬ 
spective of the soil, season, and manuring Further, 
many of the properties recognised as important in 
brewing may be deduced from simple analyses on the 
original barley, and it should therefore soon become 
possible to place the valuation of barleys on a more 
rigid and objective basis In the course of the work, 
a successful laboratory technique for small-scale brew 
ings has been develop>ed 

Interesting exhibits were shown by the department 
of mycology, illustrating racial differentiation and be¬ 
haviour in fungal species, 1 immune ' potato varieties 
infeoted with wart disease, and the relation of fungal 
and host nutrition to potato diseases There were also 
demonstrations of the structure and life history of 
Bacterium mcdvaccarurn and cotton plants growing in 
chambers under controlled environmental conditions 
In the Empire Marketing Board virus glass houses, 
plants were exhibited showing different types of virus 
diseases , ami the physiological, cytological, and ento 
mological aspects of virus research were shown 

In the entomology department, the exhibits illus¬ 
trated the means of control of Cecuiomycidee (gall 
midges) affecting osier willows, clover, wheat, and other 
plants , and experiments dealing with the chomo 
trophic responses of these insects and the extent to 
which they govern the selection of the host plants 
The field trials and laboratory observations designed 
to determine the amount of natural destruction exer¬ 
cised by parasites upon the frit fly and other agn 
cultural pests were also demonstiated 

The demonstrations gave the visitors some idea 
of the sco}>© of the work carried on at Rothomsted, 
although the time at their disposal precluded an 
exhaustive tour of the fields and the laboratories 


University and Educational Intelligence 

Belfast - The Senate has appointed Dr T 
Thomson Flynn to the chair of zoology from Oct 1, 
1931 Dr Flynn is at present Ralston professor of 
biology m the University of Tasmania 


Cambbidoe — The Vue Chancellor gives notice that 
the Quick professorship of biology will become vacant 
on Nov 1 by the retirement of Dr Nuttall A meeting 
of the electors will be held on July 17 The regulations 
provide inter aha that it shall be the duty of the Pro 
feasor to devote himself to the study of the biology 
of tho cell and generally to promote that branch of 
science by icsearch and by the superintendence of a 
laboratory and otherwise Candidates are requested 
to send in their applications to the Vice Chancellor on 
or before July 10 

The Council of the Senate has nut forward recom 
mendations for the three John Humphrey Plummer 
professorships The chairs are those of mathematical 
physics, inorganic chemistry, and colloid science 

In the case of the chair of mathematical physics, it 
is recommended that it shall be the duty of the pro 
fessor to promote the study of theoretical physics in 
connexion with the Department of Physics and the 
Faculty of Mathematics, with special responsibilities 
towards research students in the Department of 
Physics At the first election, preference shall be 
given to candidates whose work is connected with 
atomic physics *Hefore ifcch election to the professor¬ 
ship after tho first, theGeneral Board shall consult 
the Council of the School of the Physical Sciences as 
to the needs of teaching tfnd research in theoretical 
physios, particularly m connexion with the Department 
of Physics, 4nd, if the Board think fit, it shall be speci 
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fied m the notice to candidates that preference will 
be given to those whose work is oonneoted with some 
particular branch or branches of theoretical physics 

Mr W H Mills, Jesus College, has been elected 
reader in stereo chemistry 

Glasgow —The honorary degree of LL D.r was 
conferred on Sir F G Hopkins, president of the 
Royal Society, and on Prof* C U Anfina Rappers, 
professor at the Central Institute for Brain Hleearah, 
Amsterdam, at the graduation ceremony held on 
June 17 At the same graduation, the degree of D So 
was conferred on Dr G W Tyrrell for a thesis entitled 
“ The Geology of Arran " 

London —Prof W W Jameson, professor of 
public health in the London School of Hygiene and 
Tropical Medicine, has been appointed dean of the 
School, in succession to the late director, Sir Andrew 
Balfour 

The following appointments to Univemjty Chairs 
have been mode by the Senate Philosophy (King's 
College), Dr H F Hallett, since 1919 lecturer m 

E hilosophv in the University of Leeds, Medical 
ndustrial Psychology (London School of Hygiene 
and Tropical Medicine), Dr Millais Culpm 

The title of Reader has been conferred upon Mr 
Sydney Barratt, physical chemistry, University 
College , Dr L F Bates, physios. University College , 
and Dr E A Spaul, zoology, Birkbeck College 

University postgraduate travelling studentships 
of tho value of £275 for one year have been awarded 
to John Stuart Anderson and Eric Gwynne Jones 
Mr Anderson proposes to oontinue research in the 
chemistry of the metal carbonyl compounds and 
related substances at Heidelberg Mr Jones pro¬ 
poses to carry on spectroscopic research at the 
astrophysical observatory at Potsdam 

Oxfobd —Applications are invited from members 
of Magdalen College for the Edward Chapman 
research prize value £20, for a published piece of 
original research m physics or chemistry, mcluduig 
the sciences of astronomy, meteorology, mineralogy 
and geology, zoology and botany, treated from 
the morphological, palaeontological, physiological, or 
pathological point of view Further particulars are 
obtainable from Prof H L Bowman, Magdalen 
College Competing essays must be received by, 
at latest, Oct 10 


The Foreign Work Committee of Leplay House 
announces that during the coming August vacation 
there will be a visit to Poland, including a fortnight 
in the Carpathians and a few days in Poznan, Cracow, 
and Warsaw, for historical, geographical, and socio¬ 
logical studies The studies will be under the direction 
of Mi RE Dickenson A meeting will also be held in 
the Cantal, with Rooamadour and Le Liofan as the 
centres, under the direction of Mr D L Linton A 
students' camp will be held in Yugoslavia Full par¬ 
ticulars may be obtained from Miss Margaret Tfttton, 
Leplay House, 65 Belgrave Road, Westminster, 


The tenth Unity History School will be held this 
year m Stockholm, under the direction of Mr F S 
Marvin The genera] subject will be “ The World at 
Peace A Survey of Post-War Developments ” 
Both English and Swedish lecturers will oe taking 
part, among them being Prof Herbert Dingle, of 
the Imperial College of Soienoe, who will trac* recent 
progress in the physical sciences; Mr* Hartley 
Withers, who will deal with financial and economic 
problems, Mr Unden, rector of Uppsala and ex* 
Minister of Foreign Affairs, on international law^. 
and Archbishop Sdderblom* to whom the Nobel 
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Peace Pn*e was recently awarded The date of 
departure from London 10 Aug 5 Pull particulars 
can be obtained from the Hon Secretary, Mrs I tines, 
29 High Oaks Hoad, Welwyn Garden City 


Birthdays and Research Centres 

June 29 , 1868 —Dr G E Hal®, For Mem R S , 
honorary director of the Mount Wilson Observa 
tory, Pasadena, California 

The speotrohelioscope, spectroheliograph, and spec 
trograpn of my solar laboratory are being used in 
several combinations for visual and photographic 
observations of the atmosphere and magnetic fields 
of the Bun A standard form of spectrohehoscope 
will aoon be in operation at twenty five or more 
observatories distributed around the earth A plan 
of co-operative research will deal primarily with the 
question whether aurorae, magnetic storms, and other 
geophysical phenomena are caused by solar eruptions, 
as certain observations and theories suggest 

The Astrophysical Observatory and Laboratory of 
the California Institute, conducted m close co opera 
tion with the Mount Wilson Observatory, are in pro 
cess of development Experiments in manufacturing 
large mirror discs for the 200 moh telescope are under 
way, with good prospects of ultimate success New 
auxiliary instruments, including correcting lenses, 
spectrograph objectives, and radiometers, when tested 
with the 60 men and 100 -mch reflectors on Mount 
Wilson, have greatly increased the efficiency and range 
of these telescopes 

June 29, 1885 —Prof W C McCullagh Lewis, 
FR 8 , professor of physioal chemistry in the 
University of Liverpool 

The work which has been carried out for some 
years now m this laboratory belongs, m the main, to 
the field of bio colloid chemistry, a branch of chemistry 
which is receiving considerable attention in various 
research centres So far as our own programme is 
concerned, it may be said to include four lines of 
investigation ( 1 ) The kinetics and energetics of 
coagulation or aggregation of typical colloid and other 
finely dispersed systems , ( 2 ) the physico-chemical 
aspects of denaturation of proteins , (3) the capillary 
behaviour of finely dispersed systems of biochemical 
importance, for example, the lipoids and proteins , 
(4) the kinetics and energetics of enzyme processes 
In addition to the bio-colloid work, research in photo 
chemistry and electro chemistry is likewise being 
earned out by members of the staff 

July 2 , 186 a—Sir William Bragg, OM, KBE, 
F S , director of the Royal Institution of 
Great Britain 

The determination of the crystal structure of 
organic substances is the chief object of research of 
my colleagues and myself m the Davy Faraday 
Laboratory Our particular object for the moment 
is the improvement of the apparatus and of the in¬ 
terpretation of the results It seems that advance m 
the future will depend on observations of the relative 
intensities of the pencils of X rays diffracted by a 
crystal. The crystals to be examined are generally 
very small, weighing only a fraction of a milligram 
We have therefore been constructing powerful X-ray 
tubes which should give results plainly, accurately, 
and quickly • 

At the same time various interesting crystals are 
under examination, and, in particular, the, long chain 
compounds* The new X-ray tubes make it easy to 
observe certain remarkable effects as the substances 
ere heated until they melt 

So, 5217, Von. 127] 


Societies and Academies. 

London 

Royal Meteorological Society, June 17 —S Chap¬ 
man A theory of upper atmospheric ozone The 
paper oonsists of a disoussion of the daily and annual 
variations of the ozone content of the atmosphere 
m any latitude up to about 60° The ozone ib treated 
as if it were uniformly spread through a layer of air 
10 km thick, having the same density as the air at 
the level of maximum ozone density Convection 
and diffusion of ozone are neglected The thermal 
decomposition of ozone (20, =30,) is discussed, and 
estimated to be negligible, except possibly in connexion 
with an eleven year (sunspot) variation of ozone —- 
C K M Douglas On the relation between tempera¬ 
ture and pressure in the troposphere It is shown 
that the high correlation coefficients between pressure 
and temperature high up in the troposphere are olosely 
related to the constancy of the lapse rate of tempera¬ 
ture The correlations between the mean temperature 
of the column up to 9 km and the temperatures at 
3 and 6 km are very high Some factors tending to 
produce a constant lapse rate are discussed Groups 
of extreme cases show that when the boromoter at 
sea level is very low or very high the troposphere 
contributes about half the deviation from tho mean 
Both cyclones and anticyclones can be grouped into 
systems largely confined to the troposphere, and 
systems extending to the stratosphere Tho argu¬ 
ment m favour of an adveotional theory is developed 

Paris 

Academy of Sciences, May 4 — A Cotton The 
optical proi>ertie8 of a liquid placed in a magnetic 
field and traversed by a beam polarised m any direc¬ 
tion Remarks concerning the work of G Dupouy 
and M Scherer , with special reference to the in¬ 
stallation —Charles Nicolle Dtftemper m dojjs can 
be experimentally transmitted to man without 
apparent symptoms Although man can act as a 
carrier of the distemper virus, no reaction of tempera¬ 
ture or otherwise could be detected — A Fraenkel 
An essential alternation of the axiom of choice — 
W Tartakowsky Tho totality of numbers represent¬ 
able by a general quadratic or cubic indefinite form 
—Mandelbrojt Functions, holomorph and limited in 
a semi plane —Henri Cartan A remarkable class of 
domains — M Pichot and P Dupin The distribution 
of the velocities of colloidal solutions presenting 
anomalies of viscosity The flow of water and of a 
0 7 per cent gelatine solution between parallel planes 
has been studied by tho Camichel chronophotographio 
method, and curves are given showing the velocity as 
a function of the distance from tho walls for each of 
these liquids These curves prove the existence of a 
central portion flowing en oloc in the case of the 
gelatine solution — Henri Mineur Remarks on the 
mechanics of variable masses — E Huguenard A 
method of mechanical inscription applicable to the 
recording and reproduction of sounds — M Pautheniar 
and Mme M Moreau Hanot : The cylindrical ionised 
field and the duration of ' the path of the ions — 
V Dolejlek The ultra-soft X-rays A modification 
of Osgood’s method was used The most intense line 
obtained was a doublet with an approximate wave¬ 
length of 480° A — G Dupouy and M Schdrer The 
combination of the simultaneous optical effects of 
magnetic rotary polarisation and magnetic double 
refraction m a liquid — Jean Becquerel and Louis 
Matout The combined offsets of the internal elec¬ 
tric field of a uniaxial crystal and of a magnetic 
field normal to the optic axis Variations of the 
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components of the absorption bands of the ordinary 
spectrum according to the relative orientations of the 
incident vibration, of the binary axes, and of the 
magnetic field Circular polarisation and magneto 
electric rotary power —R Gibrst The optics of 
uniaxial heterogeneous structures —Guichard, Claus- 
mann, Billon, and Lanthony New data relating to 
the independence of the hardness and hydrogen con 
tent of electrolytic metals Reply to criticisms by 
L Quillet and J Cournot Fresh experimental evi 
dence is given in support of the authors’ views — 
Augustin Boutaric and Maurice Doladilhe The ad 
sorption of colouring matters by the granules of a 
hyarosol —Georges Fournier and Marcel Guillot The 
absorption of the rays by matter —Mme Irine 
Curie The complexity of the a radiation of radio- 
actmium —F Joliot The phenomenon of recoil and 
the conservation of the quantity of motion The 
author has repeated Akiyama’s experiment and has 
obtained similar phenomena, but considers unneoes 
sary the hypothesis of an emission of a 7 radiation of 
very great energy - L Bert and R Annequin The 
action of phosphorus pentachlonde upon w chlorallyl 
benzene derivatives The action of phosphorus penta 
chloride upon compounds of the typo R C,H 4 
CHg CH CHCl furnishes a good method for obtain 
mg C # H S CEL CHCl CHCl, and its homologuas — 
Sdbastien Tabetay O 11 w «' dichloroparaxylene, 
p diothylolbenzene, and p divinylbenzene —Mile M 
Montagne The action of organomagneqium corn 
pounds on N diethylacetamide —C Gaudefroy The 
orientation of crystals, and of quartz in particular, 
With the aid of corrosion figures —F Holweck and 
P Lejay Improvements in a transportable instru¬ 
ment for the rapid measurement 0 / gravity The 
portable typo of instrument described and illustrated 
is an impioved form of one described in an earlier 
communication After being earned 2000 kilometres 
in a motor oar, without special precautions, its acou 
racy was unaffected—Ladislas Gorczyntki Some 
measurements of the diffused solar radiation obtained 
with Bolamnetera in the Maritime Alps — Chung- 
Hwang Chow The development of the carjiophore 
in Coprtnu* tormentomis —M Bridel and R Lavieille 
The sweet principle of the leaves of KaA h 6 6 (Sterna 
Rebaudiana) The dry leaves contain 0 per cent of 
the gluooside, stevioside This is very sweet, about 
300 times as sweet as cane sugar It is not hydrolysed 
by emulfun, rhamnodiastase, yeast or by powdered 
Atpergtlhta ntger, but 5 per cent sulphuno acid acting 
for three hours at 100° C gives a glucose and a 
substance, steviol —F Fouraire A new myxo 
spondium of the genus Chloromyxum observed m the 
carp —P Ldpine The separation of the antagonistic 
sexual hormones in extracts of the anterior lobe of 
the hypophysis—A. Leulier and B Drevon The 
action of the blood serum on morphine chlorhydrate 
m the presence of hydrogen peroxide Oxydnnorphine 
has been proved to be formed under these conditions 
- Ch Dhdrd and M Fontaine The fluorescence 
spectra of the phycoohromoproteids studied in solu 
tion and in a living alga —J Magrou, Mme M 
Magrou, and E Roubaud The stimulating action at 
a distance exercised by certain bacterial suspensions, 
through quartz, on the eclosion of the mosquito of 
yellow fever —J Parrod The formation of a- 
arabinotetroxybutyl 4 -imidazol at a low temperature, 
starting with glucose and with levulose in a solution 
of aznmomaeal cupHfe hydf$iide —Armand Dehorne 
New observations on the generahsed pi asm odium and 
the marozoite oysts of Sabdlana sptnulosa —Ugo 
Lumbroao and Mils*'H«» Van Sant New strains of 
bactena isolated from north African cases of trachoma 
following Noguchi's technique Three strains of 
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bactena have been isolated* A* B, and C* Of j 
type A differ essentially from the B grotowc&km of| 
Noguchi in the appearance of the colonies, their 
sistenoe, their golden yellow pigment, and the absence! 
of fermenting power towards certain sugars attacked! 
by B graniuoautn Type B, and especially type 
show still greater differences —C L«vaditi> J BardtuK 
A Tchaklnan, and A Vaitman GalH am, its therajj 

peutio properties m syphilis and the experimental 
trypanosomiases Gallium has a marked preventive^ 
ana curative action in syphilis and certain trypano- v 
somiases 

Cape Town 

Royal Society of South Africa, Mar 18 —R A* Dart 
and Nino del Grande The ancient iron smelting 
cavern at Mumbwa —R S Adamson On a new 
species of Anstea —H Zwarenstein and I Schrira 
The effect of castration upon protein metabolism 
Total castration of male rabbits leads to an increase in 
weight and to a 25 40 per cent increase in creatinine 
excretion 3 months after operation Grafting of 
testes caused a return to normal within a fortnight* 
The creatinine excretion of a female rabbit showed a 
20 per cent decrease 3 months after removal of the 
ovanes —M Fortes Perceptual tests of general in¬ 
telligence for international use —Sir Thomas Muir (o) 
Note on equalities connecting two ftyjfgifl of squares 
( 6 ) Note on a special alternant of variables — 

J F V Phillips A sketch of the jftoral regions of 
Tanganyika Terntory 

Leningrad 

Academy of Sciences (Comptes rendus , No 18, 
1930) — N Zelinsky and M Rakuztn A new simplified 
procedure for the manufacture of sulphuric acid from 
plaster of Pans Calcium sulphate can be converted, 
by boiling with ammonium carbonate, veto ammonium 
sulphate and the latter electrolysed to produce 
sulphuric acid —A Arkhangelsk]! and E Salmenson 1 
A note on the diagenesis of the marine argillaceous 
deposits The chemical side of the processes con¬ 
nected with the interaction of particles of soil and 
the sea water is discussed —L Broude and V 
Gulevitch The use of Buchner’s press for the studie 
of animal extractive substances The press can K 
applied successfully in qualitative studies on ex¬ 
tractive substances from muscles, but the amount of 
the extract is never complete and the method cannot 
be recommended for quantitative studies —V Nikolaev 
and S Kosmann On the boracio acid of the Tchokrak 
salt lake Analyses of the lake water —N Achyeier . 

(1) On certain polynoms of minimum deviation j! 

(2) On the extremal proprieties of certain fractional! 
functions 

Sydney 


Linnean Society of New South Wales, Mar 25 — 
Germaine A Joplin Petrology of the Hartley 
District, (1) The plutonic and associated rocks The 1 
plutonic rocks at Hartley occur as a portion of a large j 
bathyhth, and in two stocks, each of which is about; 
one mile in diameter Hypabyssal rooks occur m 
the form of dykes and apophyses associated with 
the bathyhth A number of different types, ranging 
from ultra-acid to ultra-basic, have been described, 
and mmeralogioal and chemical evidence points to! 
consanguinity among them The complex forms a ! 
typical calcic, or sub-alkaline suite, and is comparable 
to one of similar age at Meruya It is probable thr v 
the various types nave been developed os a result 
fractional crystallisation m on intercrustal reserve 
followed by separate injections of thf fractior 
differentiation in The plutonic 

trusive into Upper Devonian sediments, and ***• 
lam by Permo-Carboniferous Upper M a rins bed 
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I.I.H.R. Bangalore Centre: - 

The centre is entrusted to work on Solanum Vi arum 
Periwinkle, Rose geranium and Patchouli crops. The 
centre has als) initiated studies on Jasmlnium grandi- 
florum exploration and don istication studies. It has 
developed a culture in So 1anum vlarrium (IIHH 24-11) 
under release for high density planting. 

Extension Work: 

\ 

Extension booklet and Phamphlets, on cultivation 
practices on Opium Poppy Palmarosa. Lemagran, Vetiver 
have been brought out . The centres have participated 
in Kisan Melas. Seed and planting material are also 
being distributed to farmers and enterprenure from 
all the centres . The scientists in co-ordination unit 
and at the Project station have given T.V. and Radio 
talks on cultivation and primary processing of these 
crops important out extention articles in popular 
Agriculture Journals during the year. 


****** 





